Chapter 34

FG-42 MACHINE GUN

German military and industrial leaders, be-  gun. called the FG-42. Tt was promptly confused
heving they had taken care of mlantry arma- with the MG—42 by observers reporting the in-
ment needs, next turned thetr attention to a  cdent. The designation given the an-horne
machine gun on which consideration had to be weapon represented the initals for Fallschirm
aven to balance and hightness ot weight. This  Jaeger Gewehr (paratroop machine gun).
weapon, manulactured by Heinrich Kricghott T'he gas-operated, air-cooled, bipod-supported
Waftentabrik, Suhl, Saxony, was intended lor weapon had a large venulated lore-arm grip
air-borne soldiers, a mode of warlare so far un- and an unusually hight and short shoulder stock.
ried. With the invasion ol Crete by air the Ger- [t weighed only 14 pounds with bipod and a
mans introduced the new paratroop machine loaded clip magazine that held 20 rounds. The

Machine Gun, Model FG-42, 7,92 mm.
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490 THE MACHINE GUN

receiver body, which contained the slideway for
operating parts, was stamped out of sheet metal
The fixed barrel was permanently fastened both
fore and aft by having the receiver swaged cir
cumfcrentially m a recess around cach end and
then further secured by the locking pin. A pro
jection on the left side opened to permit inser
ton of a fresh loaded magazine when all car
tridges were expended from the previous one,
When not in use, 1t was closed by two metal
spring-loaded Haps which flew open when then
latch was shoved forward.
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A combination Hash suppressor and muzzle
brake was screwed on the muzzle end ol the bar-
rel, being held in place by a spring latch attached
to the front sight. This device absorbed a high
percentage of the recoil forces. A gas cylinde
beneath the barrel was held in place by a locking
nut. An ortlice selecior permmitted the gunner 2
regulate the amount of gas going into the cylin
der [rom the port m the barrel, center punci
marks showing him in advance whether the
movement would position a large or smal
orifice. |
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The gas cylinder had four equidistant port
located far enough away from the forward enl
to permit the piston rod to unlock before un
covering the ports. It then discharged the e
panding powder gases at the end of its rea
stroke and took 1n air on the return movement
The gas piston consisted of a4 tube closed on th:
forward end. Its rear portion had a recess ma
chined in its upper side in which a rear-searing
device engaged. Two D-shaped holes were ma
chined at its middle to contain a cocking handlc
The driving spring, held in place by a guide, wa
inserted into and housed by the gas piston. 4
rather strong spring-recoil bufter at the rear ¢
the receiver, just aft of the gas piston, was dr
signed to stop the latter on completion of 1ts e
coil stroke. The rear-inserted bolt  assembly
operated in a shideway in the receiver, while d
cartridge guide stamped in the receiver, held
the cartridge in alinement for chambering.

the Bolt.

The two halves ol the sheet-metal trigge
mechanism  were welded together. This uni
housed the sear, selector switch, and safety laich
A scar protruding through the receiver aca
against the underside of the gas piston and pe
mitted the gunner freedom to fire cither sing

ection Drawing of the Machine Gun FG 42, Showing the Action Immediately After Firirg, Gas from the Barre. [s Acting on the Piston Which W:ll Rotaie and Unlock
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F&G-42 MACHINE GUN 491

shat or full automatic. The short wooden stock
was held in place by a spring-loaded catch and
ould be readily removed by depressing the lock-
ng latch located at the right rear.

The Germans, being on the receiving end of
the very efficient Lewis gun during World War
[, developed a great respect for this fine and re-
liable mechanism. It is natural that, when pos-
sible, many experiments were conducted in order
o incorporate any single feature or the whole
basic action for their own advantage. The FG--42
was the result. TTowever it was so highly reiined
and modified to meet special needs that 1t was
hardly recognizable. The most unusual feature
was the cleverly designed triggering mechanism
that enabled the operator by a turn of the selec-
tor switch to fire full automatic or single shot.
At the same time 1t gave the gunner tne privilege
of firing with either a closed bolt for accuracy
when used single shot, or of leaving the bolt n
the open position [or cooling purposes at the
completion ot a burst of full automatic fire.

This weapon represented the highest degree
of rechnement the Lewis type of automatic firing
mechanism had ever attained and was well de-
signed For its intended purpose.

To fire the FG—-42 tull automartic, a loaded
20-shot magazine is inserted after the spring-
loaded flaps over the feedway are opened by re-
leasing the catch. The safety lever, locked in the
up position, 1s pushed down and the sclector
switch swung forward to Full awtematic. The
cocking handle, grasped on the right side, is
pulled smartly to the rear until the gas piston
and bolt are held there as the rear scar engages
its locking notch beneath the piston. The weapon
5 now cocked and a cartridge 1s positioned for
firing.

When the trigger is pulled, the driving spring
thrusts the holt and piston forward. The [ace ol
the bolt engages the base of the first cartridge
n the mouth of the magazine. As the round 1s
forced forward, it leaves the magazine and is
directed by the cartridge cuide for alinement
with the oncoming bolt and chamber. As the

bolt reaches the end of its forward motion, the
extractor lip snaps over the cartridge rim and the
bolt tace seats against the breech end ol the bar-
rel. The locking recesses are in position with the
lugs on the bolt. However, the piston can sull
continue to travel and, mn 1ts attempt to do so,
the beveled projection riding in the curved slot
in the bolt body causes the bolt to rotate the
lugs in their recesses and lock the pirece. '1his act
removes the obstruction that has been holding
the action rearward. The added free travel per-
mits the gas piston to drive the firing pin throngh
the bolt face into the primer which in turn fires
the powder charge.

The bolt remains securely locked supporting
the cartridge while the bullet is in the bore.
However, when it has passed the gas orifice, a
portion ol the expanding gases is let into the gas
cylinder through one of the four regulating ori-
fices. Pressurc is exerted on the gas piston which
starts to move rearward, carrying witch ic the fir-
ing pin held by the yokelike section on the rear
part ot the piston. The bullet 1s now clear of the
muzzle and the yoke, after having had a free
travel inside the bolt for over an inch, starts to
act against the cam causing the bolt to rotate and
become disengaged from the barrel extension.

When unlocking is complcete, the bolt 1s free
to be speeded back by the high residual pressure
in the chamber. As it continues rearward, the
empty cartridge case 1s withdrawn by the extrac-
tor und its rim brought into contact with the
¢jector operating through a slot in the bolt body.
T'he empty case pivots about its extractor and 1s
knocked through the ejection slot in the right
side of the receiver, where 1t is deflected forward
by a curved piece that is lastened rigidly o the
outside ot the receiver for this purpose. Addi-
ttonal movement rearward during the recoinl
stroke compresses the driving spring. The re-
mainder of the energy of the operational parts
is absorbed by their striking the heavy spring
buller. The latter, assisted by the driving spring,
deflects the action forward to repeat the cycle
of operation.



PART V
AUTOMATIC AIRCRAFT CANNON

After reviewing the material on the more recent large -bore automatic-
firing mechanisms, it seems guite obvious that [uture armament of aircraft
for vears to come is to be found in this type of weapon., While quite ironi-
cally the bulk of our source material is in this particular field, due to security
reasons the amount that can be openly discussed has become less and less. Only
features that have been well known over a period of years are mentioned.
All other modcls having peculiarities of construction that might reveal pos-
* sible improvements in [uture design have been purposely deleted Irom this
publication,



Chapter 1

DAVIS NONRECOILING GUN

When representatives ol the great powers al-
hxed thewr signatures to the treaty in St. Peicrs-
burg, Russia, in 1868, their main purposc was to
eliminate the possibility ol using explosive and
purposely deformed bullets on personnel in war-
are. In order to mmsure that no such projectiles
be employed against the individual soldier, they
collectively agreed to set 450 grams as the legal
minimum weight for a projecule and its ex-
plosive content.

This simple specification made it impossible
lor any nation to put a bursting charge in any
bullet ol small dimensions. In fact, at this time
no firearm existed which could utilize success-
fully a projectile based on these figures. It re-
mained tor the weapons manufacturer, B. B,
dotchkiss, then producing manually operated
machime guns in Paris, Irance, 1o design the
minmmum size i artillery shells 1o be cffective
and sull come within the legal requirements.
L his Hotchkiss projectile had stability of flight,
c e penctration, and grcat destructive power

om blast. When gaged up, it was found to be
Ji-mm in diameter.

Lhe humanitarian intentions ol the delegates
who attended the convention resulted in a great
restriction  on - amcraft armament all  though
World War I. For any plane that carried guns
other than those in the rifleccaliber class had
cither to use a solid nonexploding projectile or
mount at least a 37-mmn cannon. As the cannon'’s
slow rate of fire did not warrant employment of
the nonexplosive shot, armament  designers
turned their attention to adapting shrapnel-fir-
ing cannon to the flimsy aircraft of the time. As a
result, World War I saw aircralt weapons with
bores cqual 1n size to those used in another war
some 25 years later.

The first recorded method of fiving an artil-
lery piece n the air was the invention of Com-
mancer Cleland Davis, an Annapolis graduate
with a brilliant career, including a citation for
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bravery in commanding machine gunners in the
Manila campaign of 1899, His simple but unor-
thodox 1dea was so far advanced beyond the
times that it reappeared as a “new discovery” n
the latter days ol World War 11, In attempting
to overcome the terrilic recoil forces ol artillery
mounted i aircratt, he applied on 22 August
L9411, tor a basic patent on recoilless artillery and
elecctric primer agniton. His wording 1n the
patent claims bears repeating in order to show
just how prophetic his conception was:

“It having been demaonstrated that it 1s prac-
ticable to navicate the air under normal at-
mospheric conditions, and while as yet the prac-
tice 1s too hazardous for ordinary commercial

S i

Cleland Davis When He Was a Lieutenant, USN.,
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DAVIS NONRECOILING GUN

purposes, still aircrafc have alrcady become a part
of the military equipment of most ol the civilized
nations. . . . They have, however, so far devel-
oped lhittle, if any, oltensive value, it being prac-
tically impossible to strike a comparatively small
target. such as the deck of a battleship, the vul-
nerable part of a fort, or even a large building,
by merely dropping explosive from a high al-
titude. . . . Furthermore, the mere dropping of
a high explosive on the deck of a ship. or a fort,
would occasion very small damage, for the force
of the explosive would ordinarily, aboard ship,
be confined to the region above the protective
deck and little damage would be done. . . .

“In order to securce the desired velocity to
penetrate even thin armor, or a protected posi-
tion anywhere, the explosive would have to be
contaimed in a projectile, and this projectile
would have to be propelled with sufficient veloc-
ity to penetrate said armor. . . .

“In order for a gun to be effective for such
purposes, 1t must comply with the [ollowing
condittons: (1) It should be of caliber sufhiciently
large Lo discharge a projectile carrying a con-
siderable quanty of explosive. (2) It should be
capablc of giving a muzzle velocity to the pro-
jectile that would enable aimed shots to be fired
at distances ot 2,000 yards, or more. (3) It should
be so designed that the shock of recoil will bring
little or no stramm upon the structure of the aero-
plane.

“In order to meet the above condition, 1 have
devised the apparatus . to which reference
will now be had. . . .”

The mvention was provided with an electric
primer operated by a suitable source of electric-
ity, such as a battery. The gun itself consisted of
a barrel open at both ends to the atmosphere, a
projectile and a propellant charge for the mis-
sile, and a recoil weight in the rear of said
propelling charge. "I'he weight was adapted to he
expelled from the gun into the air when the
charge was fired, thus neutralizing the backward
thrust incident to the expulsion ol the projectile.
The shell was to be held in the gun bv some
friable connection and the resistance of shear-
ing the sct screw slightly exceeded the resistance
required to start the shell in the bore. Thus the
shell would move torward before the gun started
to the rear.
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By this arrangement of having the projectile
and gun bring forces m opposite directions, a
comparatively small amount of shock would be
brought on the framework of the airplane. The
resistance to the rearward travel of the gun in 1ts
sleeve obviously would be approximately equal
to the resistance of the projectile in its passage
through the bore ol the gun. Then these two
forces would neutralize each other, thereby re-
lieving the gun support of any heavy strain.

Commander Davis did not stop with the con-
ccption of this novel weapon, as he demonstrated
a working model at the United States Naval
Academy at Annapolis, Md., several years before
he actually put what he considered a perfected
recollless cannon mto production.

The Scientific American on 21 April 1917,
after 1ts reporter had witnessed a factory demon-
stration of the weapon, published a glowing ac-
count ol what 1t would make possible in aircraft
use. In conclusion, the possibility it would offer
as artillery for ground troops was described:

“Nonrecoiling guns of large size may also be
mounted upon dirigibles, armored cars. or
actually be carried by hand, greatly increasing
offcnsive power without increasing the size of
the vehicle or impairing the mobility of the in-
fantryman in any way.”

Like numerous other inventions ol radical de-
sign, the possibilities of this new kind of avia-
tion cannon were not realized except to offer a
token demonstration ol 1ts capabilities during
the last days ol the war. On 2 August 1917, the
largest gun yet fired from an airplane in America
was tried out at the Curtiss Aircraft Co.’s testing
range at Buffalo, N. Y. The weapon wasa 75-mm
Davis nonrecoiling gun, manufactured by the
General Ordnance Co. ol Derby, Conn. It was
mounted at the front ol the cockpit of a Curtiss
J-N twin tractor operated by a [actory test pilot,
named Carlstrom, the company’s representative,
Mr. I. B, Towle, acting as gunner,

This pioneer performance of firing successtully
such a large cannon from an airplane caused
considerable comment 1 the newspapers and
predictions ol its effect on all artillery were freely
made.

The velocity given for the big projectile was
1,175 teet per second and its accuracy was as good
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Davis Gun Mourted for Anti-Submarine Patrol,

as that expected from a rifled barrel. A unique
means ol sighting the gun was employed. A Lewis
gun was lastened on top and in the middle of
the long tube and, as the pilot approached within
range ol the target, the gunner pressed onc of a
dual-trigeer arrangement. This fired the Lewis
eun and the gunner could observe where his
bullets were hitting. When he had corrected his
aim, by watching the bullets strike. unuil he felt
he was on the target, the lower trigaer was pulled
back and by means of electric ignition the large
cartridge 1 the Davis cannon was [ived. This
type ol sighting was especially effective against
submarines.

1The Navy, which alone of the militiary sery-
wces showed interest in the cannon, mounted it
on seaplanes m three different calibers, 47-mm,

65-mm, and 75-mm, firing from six- to nine
pound projectiles. The Davis gun was distinctly
an American Naval accomplishment, in that
none ol similar construction were developed, or
even experimented with, by any ather nation
during the war. Both France and Fngland were
furnished the recoilless cannon by the Navy and
it was put to limited use during the contlict. "The
Army made no attempt to utilize it as a land
aun.

Actually the Davis gun practically dropped oul
of existence with the signing ol the Armistice
only to be rediscovered at a later date. During
the course of World War II both the United
States and Germany were working on  secre
projects relating to recoilless artillery. An Amer-
ican Army adaptation of the Davis gun was put
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n np{'r;tliun, called the recoilless rifle. It was
used effectively as highly portable artillery.

Rheinmetall-Borsig developed wwo types of
the Davis gun. The fivst (the Device 104) had a
bore of 14 inches. It lired forward a naval gun
projectile of armar-piercing type, weighing 1,500
pounds, and ejecting backwards, as the counter-
recoiling projectile, a cartridge case of the same
weight. Its muzzle velocity was over 1,000 feet a
seccond. The whole round was loaded on the
sround. The tube was 37 feet long and the com-
plete unit (tube, projectile, and cartridge case)
weighed 7.500 pounds. Its function was to 1m-
prove the striking power of aircraft against capi-
tal ships. The cannon was mounted on a Dornier
217 attack plane.

The main dithculty the Germans experienced
resulted from the muzzle blast. To lead the blast
away from the fusclage, a deflector was hitted 1o
cach end, but even this did not prove sufhicient
and armor had to be mstalled on the bottom of
the plane.

The other type of nonrecoiling aircraft can-
non used by the Germans was mounted vertically
in batteries and was known olhcially as the SG-
H3A (Sonder Gerat or special purpose equip-
ment). T'he counterprojectile in this arm was

The Davis Principle Applied in Weorld War II. The Germans Attempted Firing a 1500-Pound Shel! from thig Dornier 217.

also the cartridge case. It was designed primarily
to attack tanks [rom the air. The FW=190 was
used 1o mount these 45-mm cannon. An armor-
piercing projectile was fired straight  down
against the relatively thin roof armor on the
tanks. The aiming and firing of the salvo was
controlled by the disturbance of the carth’s elec-
tric or magnetic field caused by the presence of
the tank., Fortunately for the Allies this ultra-
modern armament was never produced in quan-
titv. By the time the Nazis were satisfied with
the performance of this installation, volumec pro-
duction could not be reached because ol the con-
centrated bombing of German industrial plants.

Also under construction at the same time was
another vertcal-hring cannon, known as the SG-
[16. Tt fired a 3-cm shell straight up and was
fitted into the fuselage of a fighter plane. It was
sighted and fhired by radar when a bomber forma-
tion was durectlyv overhead.

The Davis recoilless cannon was not used to
more advantage in World War IT because the
United States berween wars did not see it to ex-
ploit the principles origially outlined 1 the
Davis patent, and Germany, although desper-
ately wrying to make usc of it after heing con-
vinced of its possibilities, could not do so tollow-
ing the bombing out of her industry.



Chapter 2

VICKERS AIRCRAFT CANNON
(C. O. W, AIRCRAFT CANNON)

The first mounung and firing ol a conven-
tional tvpe of cannon from an airplane was in
July 1913, The Vickers Ordnance Co., which was
conducting a scries of tests on the effect of re-
coil on planc construction. suspended an anr-
phnn: built by Short Brothers, Lid., [rom the
interior ol a hangar. It was a large pusher bi-
plane and mounted in the [ront of the cockpit

was a two-pounder cannon. a naval quick-firimyg

cun that had been modified for the occasion.
Vickers engineers found that the anrplane to a
certain extent acted as its own recoil cylinder.

As a result of these studies, a test hop was
undertaken by a young naval ollicer, Robert
Clark Hall, who successtully fired the altered
cannon. He reported that, while there was no
damage 1o the aiveralt, “there was a blinding
flash and the plane actually seemed to stand sull
during the explosion of each round.”

As the weapon itself was only a worked-over
deck canmon, 1t does not warrant descripaon or

. O W, 37-mm Automatic Aircraft Cannon Mounted in a Voisin Battle Flane, 1215,
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cycle of operation. It had to be loaded manually
and its place m aviation ordnance history 1s
simply that of being the first air-borne cannon Lo
he fired without disaster,

The United States became interested in the
demonstration and sent a I't’.EJIL’HL‘IIl':lI_i‘»'t' abroad
to witness the next scheduled fiving, This trial
was not, however, a success and all work on the
oun was stopped 1 favor ol a [ull-automatic
37-mm cannon then i experimental develop-
ment by the Coventry Ordnance Works, Coven-
try, England., The hnn's inidals were used by
writish flying ofhcers in naming 1t the G O, W,
or “Cow," cun.

The cannon proved to be much more us:able
than the previous one. Upon completion, 1t was
tested at the covermment range it Hlmrlnn'f.'nt':;i.
The purpose of the expernnents was o deter-
mine whether or not the automatic mechanism
would function at all angles of clevation and
depression.
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Three cannon were used. They were first cle-
vated to an angle ol 857 and fired. Two out ol
the three emptied the hve-shot clip without mal-
funciion. One, however, would not go back to
battery, the return spring not being strong
enough to position the operating parts. "T'he two
guns that fired properly were then depressed un-
til the barrel was vertical. The performance took
place on a pier and the weapons [unationed well,
although the shooting was so close to the water
that 1t drenched both guns and ammunition
during the test.

The C. O. W. cannon were used to a very
limited degree by the British Navy in the latter
days of World War 1. They were never popular
because of their habit of delivering the terrific
impact of recoil into the body of the light plane
carrying it. In one instance the gun was mountecl
in a Voisin plane and, after four shots, the wings
came off the fuselage. As a result, the plane
plunged into an airdrome, killing all occupants.
Such accidents and the common-sense fact that
a plane carrying such a weapon in that period

H iR R
i

....

PR A

C. O W, 37mm Autcrnatic Aiqcralt Cannon Mk [T,

was overloaded contributed to its early abandon-
ment.

T'he gun operated by what 1s known as the
long-recoll system. The barrel and breech lock
were held securelv locked together until the dis-
tance of the recoll movement was greater than
the over-all length of the mcoming round. The
lock was then freed and remained held to the
rear while the counterrecotling bharrel went mnto
battery, literally pulling the chamber off the
empty cartridge case, T'his type ol action, which
was simply a scaled-up version of the Chauchat
long-recotl-operated machine rifle, was quite
commonly used on large-bore automatic weap-
ons. While slow, 1t was rehable and solved such
problems as the necessity of opening the breech
under high gas pressure if short recotl were used.
The gun had an air-cooled barrel, was magazine
led, and fired both semi- and full automatic.

T'o fire the C. O. W. automatic cannon. the
five-round clip is first put into position with the
bolt forward. The gunner, with the aid of a
crank, jacks the operating mechanism to the
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rear until the holding device stops the rammer
and carrier trame. Upon relcase, the barrel re-
turns to battery and at the instant of doing so
releases the carrier. The latier strips the first
round from the feeder. Upon chambering it, the
rotating bolt is locked behind the round.

The weapon now being loaded and rcady lor
firing, the trigger is depressed. The force of the
exploding powder starts the barrel, the breech
lock, and carrier to the rear, all rigidly locked
together. After the assembly has traveled a dis-
tance greater than the over-all length of the in-
coming round, the breechblock is cammed a
partial revolution and the carrier to which the
extractor s attached is engaged by its holding
scar, "I'he barrel can then start back to its former
position, while the carrier and exuractor remain
stationary with the extractor claws over the rim
of the fired cartridge case. The barrel. in going
forward, separates the chamber from the empty
case.

Just before the barrcl completes counterrecoil
movement, a dog s cammed in that releases the
carrier to start forward. On the first movement
the ejector pivots the cmpty case through the
cjection slot in the bottom of the recciver. Con-
tinued travel causes a rib on the carrier to push
the loaded cartridge in the feed mouth into the
chamber. The rim of the live case, upon being
seated, strikes a device that rotates the bolt,
rigidly locking it to the barrel extension. The
carrier then completes full movement forward
and the extractor claws are forced over the rim
of the loaded round. If the trigger is held to the
rear, the striker will again fly forward to dis-
charge the weapon.

At the same time, the British developed a few
larger experimental models with 47-mm and 75-
mm bores. The latter were made for the French
at their request.

Since the conventional rifle-caliber machine
guns played the dominant role in early air war-
fare, these pioneer cannon, as far as the British
werce concerned, did not see too much action
and 1n the years following the Armistice they met
with little or no oflicial encouragement for fu-
ture development.

During the twenties and early thirties the Vick-
ers 'iumlmng Co. copied the design of the
C. O. W. 37-mm gun and procceded to refine 1t

THE MACHINE GUN

keeping the bore at 37 millimeters and adapting
it for installation in large seaplanes. The Black-
burn “Perth” flying boat first mounted the gun.

It employed the identical system ol long recoil
for operation. In conirast with the original
C. O. W, this amr-cooled chip-fed gun had sep
arated recoil and counterrccoil casings below
the barrel and the mainspring had been housed.
A crank was used to retract the mechanism for
loading.

Upon orders [rom the Royal Air Force, the
Vickers Co. produced a 40-mm cannon, using
the same cartridge as the antiaircralt batteries
with a muzzle velocity of 2.500 feet a second.
Although British military authorities gave Percy
R. Higson of Vickers much credit for the design
of the Vickers-Armstrong 40-mm cannon, in re.
ality 1t was [undamentally the firing mechanism
of the Coventry Ordnance Works gun ol a much
carlier date.

Test firing was first done in August 1939 and
the results were considered satisfactory. A Wel:
lington bomber was soon cquipped with onc
such gun in the nose. It was contemplated plac-
ing another in a power driven turret then under
consideration, but this project was dropped in
favor of rifle-caliber machine guns. It was pos:
sible to have six cartridges ready to fire, if de-
sired, one in the chamber and five in the cylin-
drical magazinc. In this type of teed a center coll
spring pushed each round into place for feeding.

After the design was considered acceptable, the
Birmingham Small Arms Co. was also engaged
by the government to muke the weapons and
carry on additional development. July 1910 was
sct as the delivery date for the first guns off the
assembly line.

In arming twin-engine planes with large-bore
automatic cannon having an extremely high mur-
ele velocity, Great Britain was following the ex-
ample of the Russians. These high priority can
non were to be used offensively against shipping,
submarines, power plants, and large storage
tanks; and delensively on invasion barges and
shipping in general. All development work was
actively supported by the Coastal Command and
the Fleet Air Arm, which had found from ex-
perience that smaller bore cannon, even in mul
tiple installations, lacked sufficient striking power
against these targets.
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Vickers-Armstrong 37-mm Automatic Aircralt Cannon, Mounted in a Blackburn “"Perth’ Flying Boat,
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The next progressive step was the use of a
predictor sight which triggered the operating
mechanism when on the target and the whole
clip of five rounds was fired automatically.

Against shipping it was decided 10 concen-
trate fire on a vessel's boilers. All patrol pilots
using aircraft so armed were provided with
drawings, diagrams, and photographs of various
types of ships showing boiler locations.

Again following the Russian pattern for
ground support, the Ministry of Aircraft Produc-
tion authorized the immediate design of a single-
engine monoplane for low-altitude use against
tanks, small ships, and similar land and sea tar-
gets. ‘The aircraft was to be fitted with twin 40-
mm Vickers automatic belt-fed cannon, mounted
in the nose of the tuselage. A single Rolls Royce
Model 45 low-altitude engine with pusher-type
propeller powered the plane which had a top
speed of 250 miles an hour.

The engine and the pilot’s comparunent were
heavily armored against small arms ground fire,
with no defensive armament for use against
enemy aircraft. This special objectives plane had
only a three- or four-hour patrol range. Opera-
tional use of the cratt was dependent nupon the
protection being afforded at all times by an ade-
quate “umbrella” of fighters. The Air Staft telt
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that such an aircraft would form an important
element as an Army support weapon.

There is also a record that the Ministry of Air-
craft ordered 12 Hurricane fighters equipped
with two 40-mm cannon, one mounted under-
neath each wing for firing outside the propeller
arc. These planes, upon being modified, were
shipped to the Middle East to be used against
tanks.

Colonel Moore-Brabazon, the Minister of Air
Production, was responsible for the air-borne can-
non program and the passing ycars have proved
it to be broad, intelligently conceived, and done
in a manner that produced the greatest results in
critical times. The Air Ministry, however, con-
ceded it was following closely Russian strategists
in this field, as these early advocates of big-bore
ordnance, both ground and air-borne, were set-
ting the pattern on the castern front i support-
ing their infantry with cannon-bearing planes.

The British, in the latter days of World War
I1, turned to an even larger cannon. This time
Vickers scaled up the same battle-tested mecha-
nism and produced a 57-mm automatic gun thar
was placed in the nose of the Mosquito plywood
bomber. This six-pounder, as the British always
referred to it, had termific powers of destruction
and saw considerable active service belore the
end of the war.



Chapter 3

REVELLI AIRCRAFT CANNON

The Italian Air Force, having some of the
largest bombing planes ol World War [ (the
Caponi and Savoia-Pomilio), made an attempt
to arm them with air-borne artillery. It turned
to the well known inventor, Bethel Abiel Re-
velli, to answer this problem. The result was a
semiantomatic 25.4-mm cannon, chambered for
a l-inch projectile. Revelll claimed that work
commenced on this cannon as carly as 1913, It
was classified as light (99 pounds), air cooled,
long-recoil operated, magazine fed, and capable
of firing 1ts contents of cight cartridges in 2 scc-
onds. T he muzzle velocity was m excess of 1,320
feet a second. The cannon was strictly a flexible
gun and was easily adapted for mounting on a
Scarff ring.

The Fiat Co. at Tuarin, [taly, after making 200
ol these guns, then ofhcially called the Revelln
(or Fiat) model 1917, sent one ol ns officials,
Irancisco Negri, to England 1n order to interest
that government in arming bombing planes with
the gun. British air officers, after witnessing the
demonstration and examining the mechanism,
pronounced it to be a copy of their own Vickers
37-mm, which they telt was a superior piece of
ordnance that could also fire an explosive pro-
jectile without violating international law. In
fact, Vickers officials were highly critical of the
[talian company’s cthics in sending this alleged
copy ol one of their own guns to England for
testing.

Thercafter the Fiat Co. made only the orig-
mal order and destroyed the manufacturing
drawings, devoting its time to producing an air-
craft machine eun.

Commander Garnier, of the French arsenal at
Putcaux, at the completion of a trial of the
Revelli conducted by his government, stated
that he did not believe the weapon met the needs
of the French Air Force for the following rea-
sons: (1) For incendiary use the 11-mm Vickers
machine gun was entirely satisfactory; and (2)
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the manufacture of a supersensitive fuze (or for
that matter a luze of any sort) was a diflicult
thing for so small a projectile as the 25.4-mm
one.

Fven Italian Air Force oflicers complained
about mounting this gun with fuzed ammuni-
tion, as a Jam in the act ol feeding with an up-
to-now-unproved fuze would resule in disaster
if a malfunction took place while in flight. All
attempts to produce a bore-sate fuze resulted in
failure of the projectiles to explode on the tar-
get on an average ol two out of every ten tested.

Alter 12 Caponi bombers were armed with
the Revelli cannon, an order was issued not. to
equip planes with cannon of any sort, as ma-
chime guns were considered better all-around
armament. The consensus was that, while the
weapon itsell was undoubtedly reliable in its
action, 1t had a bore that seemed too small for
causing explosive damage and too large for high-
speed machine-gun work.

To fire the Revelli 25-mm aireralt cannon, the
operator first installs the loaded magazine in
position and pulls the cocking handle all the
way to the rcar. Being released 1o go forward
under spring tension, it chambers a round, locks
the bolt, and cocks the piece. When the firing
button is pressed, it lifts up the sear, the nose of
which lets go of the striker. Driven forward by
1ts own spring. the latter fires the cartridge. 'The
barrel and bolt recoil together securely locked
for three-quarters of an inch at which point the
cocking handle hits the vertical arm of the open-
g lever.,

This arm pivots and the horizontal arm en-
aaces under and raises the cocking handle, free-
ing the bolt lugs from the resisting shoulders.
The barrel is then brought forward by its return
spring, butting against a shoulder on the body
casing, which limits its movement.

The bolt continues to recoil, the extractor
withdrawing the empty cartridge case and hold-
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mg it until its base strikes the ejector and 1s
pivoted out through the cjection slot 1 the
bottom of the receiver.

The final recoil movement of the bolt [ully
compresses the driving spring. "T'he hitting ot the
rear buffer absorbs the surplus energy and sends
the operating parts into counterrecoil. The leed
rib on top of the bolt strips a round out of the
magarine and starts 1t mto the chamber. When
the striker makes contact with the nose of the
sear, it 15 held in the cocked position while the
holt continues on into barttery.

Three-quarters of an inch before it is fully
home, the cocking handle cngages the vertical
arm of the operating lever. This arm pivots and
engages under the retracting handle, causing it

Fizt ‘Ravelli' 25anm Aircradt

cratt Cannon.,

to raise and rotate the locking lugs into their re-
cesses In the receiver. The hnal movement now
makes 1t possible with a push of the firing but
ton to repeat the cycle again.

In the event of a stoppage, the gunner can
hold the mechanism in the rear-seared position
for inspection or maintenance by a very unique
method—the charging handle 1s pulled all the
way to the rear and the ta1l ol the ejector pushed
down by the thumb, causing this piece to pivot
and hold the assembly to the rear. To close the
action, all that 1s necessary 1s to give the charg
ing handle a smart pull rearward and release 1L
The spring-loaded ejector then lifts out of the
way, permitting the operating parts to go lor-
ward,



Chapler 4

PUTEAUX 37-MM AIRCRAFI CANNON

Althoueh the British Roval A Force was the
lirst to hive a cannon successtully from an air-
plane, it remained for the artillery-minded
French to achleve the major devclopment on
cannon For aircralt durving World War 1. Thesc
very realistic people approached the prohlem
in the most practical way mmaginable. The
wheels ol a reliable hield piece were simply re-
moved and it was bolted 1 the forward pare of
the cockpit of the latest Voisin plance. The air-
cralt was also armored, a Lact which, in 1itscll,
was  quite revolutionary. This  combimation
made its inwial appearance i Junc 1914.

Arrangements had all been made in secrecy
and the t:Kl)Cl’i!IlE‘]T[ was first disclosed when a

cannon projectile ploughed through a French

farmhouse early one morning. lortunately with-
out injury to anyone. An alert reporter solved
the mystery which had puzzled the nearby coun-
tryside. No explosion had been heard and the
farmhouse was miles away [rom any possible
naval liring. LEveryone, except the careless gun-
ner and che malicary authorities, was saushed
when 1t was discovered that a large atrplane
manulactured by Gabriel Voism. was being
rested  at Issyles-Moulineaux, where military

Puateavx 37-mm Aireraft Canncn (Sermiautcmatic) Mounted on 2 French Bombing Flane, 1916,
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personnel had been air-firing this large-bore
aerial cannon for several months.

The weapon was a 37-mm Hotchkiss Model
1885, and, while not automatic in principle, it
wus referred to, in a complimentary way, as a
“quick-firing gun.” A whole squadron of Voisins
was equipped with this aerial arullery and im-
mediately assigned to the delense of Paris. Upon
declaration of war by Germany a few months
later, more such planes were sent 1o bases be-
hind the lines to act as bomber escorts.

‘T'he pertormance of the avions-canons was
considered satisfactory from the start, and the
protection they offered the bombers was so good
that losses through attack by German aireralt
were almost negligible. The French bad a great
advantage m the awesome aerial armament they
carried at the very outbreak of the war, at a
time when German aviators were carrying noth-
ing more than pistols and repeating rites.

The freedom of bombing squadrons [rom at-
tack at the beginning ol hostilities was taken by
the IFrench to mean that opposing Hycrs were
over-awed by the cannon-bearing escort. There
15 no question that the enemy had great respect
for the French Voisins and did not go too [ar out
of its way to engage them until the mounung of
rifle-caliber machine guns in its fighters became
prevalent. Thercafter aerial cannon played a
sccondary role to machime cuns, though che
French Air Force never stopped development of
aircralt cannon as offensive aerial weapons.

Many spectacular kills have been credited to
this innovation in warfare. As early as 1915 such
a gun was mounted in the recar scat of a plane
piloted by Norman Prince, an American mem-
ber of the famous Lafayette Escadrille. Bob Scan-
lon, an American ncgro and an ex-boxer, acted
as the gunner. On 10 January of that year, Prince
and Scanlon scored their first victory by making
a direct hit on an cnemy plance with their 37-mm
cannon.

Mounting of armament of such size naturally
produced serious and olten insoluble problems,
suich as stresses, shock [rom recoil, and vualner-
ability afcer firing belore the single-shot weapon
was reloaded. The French, however, continued
to attempt correction of these things, and many
inducements were offered mventors. Things re-
mained 1n an uncertain status until early i 1917
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when Mare Birkigt, chief engineer for Hispano
Suiza, evolved an entircly new method for uti-
lizing cannon in aenal (ightng. |

Birkigt, familiar with aircraft enginc design,
created a motor wherchy a gun could be
mounted in the engine block and the projectile
fired through the propeller hub. With a cannon
so installed, the planc, which up to this time had
becn only a gun platlorm, now became the ob-
ject to be pointed at the enemy, The pilot now
had only to linc up fixed sights that were parallel
to the center line ol the bore in order to aim his
gun. The French greeted this achievement with
renewed cffort on the part ol their ordnance de-
velopers to better the gun that would be a part of
the new svstem,

The weapon decided upon was a 57-mm semi-
automatic cannon, manufactured by the Puteaux
Arsenal originally as a highly mobile fast-firing
field picce. 1t had been modilied to use a recoil-
operated breech opening and lightened for an-
craft use. The cannon was mounted in the V ol
the motor that drove the propeller by means ol
a reducuon gear. The muzzle could thus projec
through the hub. The recoil ejected the empty
casc, cocked the hring mechanism and remained
in the ready position for the pilot to close the
breech manually. The breech consisted ol a
sliding block with a rotary motion in the breech
housing that not only locked and unlocked but
likewise operated in an open position.

Functioning of the Puteanx 37-mm atrcraft
cannon is as follows: As the barrel and bolt re-
coil, a cam turns the lugs allowing the bolt to be
freed and to drop until it strikes the base of the
cxtractors. The latter are pivoted in such a wav
that their upper parts are lorced backwards, atter
the empty case 1s thrown out through the open-
ing in the receiver. The pilot takes a loaded car
tridee from a rack at the right of his seat and
positions it in the chamber, at the same time ro-
tating the breech with his fingers. Reloading and
locking are thus accomplished manually and he
is again ready to fire.

The guns were fitted with two types of barrels
that were interchangcable. One was a smooth
bore; the other rifled. Ammunmcon consisted of
canister for the smooth bore and an explosive
projectile with an extra-sensitive fuze for the
rifled harrel.
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Puleaux 37-mm Auiomatic Aircrall Cannon,

The projectiles containing high explosives in
reality had double fuzes, a contact one and a de-
ayed firing arrangement in the event the targer
was missed. The latter exploded the charge be-
fore reaching the ground, a nceded precaution
since so much air highting au the time ok place
over Iriendly territory.,

T'wo of France's greatest acrial fighters in the
First World War, Muajor René Fonck and
Georges Guynemyer, were credited with officially
destroying several enemy planes with cannon fire.
Guynemyer originated the canmister or shot shell
used in a smooth-bore cannon, which was actu-
ally an overgrown shoteun. "I'here 1s no u|u-:::'-Eir_:-ﬂ
about the deadliness of such an arrangement
when in range. These two aces, however, alter
much experumentation, hnally dropped cannon
m favor of high-speed machine guns for their
own personal employment. French pilots, in gen-
eral, did not like the semiautomatic cannon too
well and they looked forward to the impending
prospect of a tull automatic Puteaux that would
discharge projectiles at the maximum rate of 60
1 minute.

The svstem ol operation of this new cannon
was more that of a scaled-up Chauchat automatic
rifle than anything else. Activated by long recoil,
the large return spring encircled the barrel aided
by a smaller once in a cylinder. It also had a
breech-recoil spring in a housing very much like
the Chauchat. It was mounted in the V of the
motor exactly like the carlier Puteaux.

In order to fire the improved [ull automatic
cannon, the gunner first drops five rounds in the
hopper on the receiver and then opens the
breech by means of a handle. A carviridee is in-
serted 1 the feedwav through the ejection port.
The sear is released by pulling a chain leading
hack to rhe cockpit. The holt is driven lorward
by the strong driving spring and pushes the PO-
sitioned round into the chamber. The breech-
lock then rotates to fasten the bolt to the barrel
at the moment ol liring.

At the explosion the barrel and bolt recoil to
cether and at a distance grcater than the over-all
length of the loaded cartridge the rearward
movement stops and the barrel starts into coun-
terrecotl. "The bolt, meanwhile. 1s held to the
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Puteaux 37-rmmn Aircraft Carnen, Meounted in the Cylinder Block of a Hispano-Suiza Engire to Fire through the Propeller Hub.

rear after the Tugs on the breech lock have been
rotated. thus freeing the two preces. As the bar-
rel starts to h:-ltlt*t'}-‘. two eXLlraclors, one or cach
side ol the breech lock, cline to the rim of the
cartridge as the counterrccoiling chamber is
literally pulled off the empuy case.

At a point approximately three-quarters of
the way home, a stud on the barrel causes one
extractor to be disengaged. Ac the same time 1t
brings the ejector to bear on the base of the
newly released cartridge and pivots the empty
case out the ejection port. If the wrigger rem:ains
depressed a tenth of a second after the barrel
reaches battery, a sear is tripped that starts the
bolt mto counterrecoil. A round that by now has
dropped 1n the feedwav by gravity is chambered
and the piece 15 again locked and fived.

The delay betore the bolt was put mto coun-

terrecoil made this system ol operation notor-
ously slow, but as high spceds were seldom
demanded of cannon. 1t was quite popular with
designers as a reliable method of operating big-
caliber automatic mechanisms. Not until 7 No.
vember 1917, did firing reach a state that the
weapon was thought capable ol successful air
application. Leading French airmen, while look-
ing forward to using perfected automatic can-
non. still mounted the inferior semiautomatics
as they felt the former weapon was still not sul-
hciently proved.

Commandant Garnier and M. Stalporte of the
Puteaux Arsenal are credited with the devise
ment ol the full antomaric aircraft cannon but,
like manv other things in process of development
at the time, 1t never saw service tn the war i
was not until 7 September 1918, that the French
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Puteaux 47.mm Aircraft Bombardment Carnon.

Minister of Armament informed the United
States Army Automatic Arms Division that the
automatic 37-mm Puteaux cannon was accept-
able tor aircraft installation. He doubted that
enough would be manufactured before 1 April
1919, to arm any appreciable number ol planes.

Two guns were ordered from France by the
United States Army for experimental purposes
and contracts were oflered to encourage Ameri-
can manufacturers and designers to subimit bads.
[t was stated that any company. turning out a
copy ol this weapon capable of passing the stand-
ard Army test could start immediate Large-scale
production.

The United Shoe Machinery Co., of Beverly,
Mass., agreed to produce two trial cannon under
this arrangement. These guns were successtully
tested at Aberdeen Provine Ground i Novem-
ber 1918, but by this time the war was over and
the whole project dropped by mutual agreement.

For use against ground rargets and small ship-
ping, even larger cannon were placed 1n atrcralt
bv the French, These were also made at the
Putcaux Arsenal and. hike the origmal model.
were semiautomatic. One was a 47-mm cannon,

called by the air force “"bombardment cannon.”
It was so installed that, in vertical flight. the
angled gun could be brought to bear on railway
stations, trenches, wagon trains, troop columns,
ete. This type ol weapon was used quite effec-
tively during the war. At the end of the hos-
tilities an even larger gun (75-mm) was mounted
in a plane, so placed that it fired straight down
through the Hoor. But while successfully air
fired, 1t did not have actual combat use,

T'he origin ol the 47-mm gun was interesting.
The French, being thrilty people. had on hand
great stocks of Hotchkiss manually operated re-
volving cannon with 47-mm  barrels. As they
were very light in construction and highly avail-
able, reliable locking mechanisms were attached
to these barrels of another generation for re
newed service.

The French continued with development [ol
lowing the war whenever time and money would
permit and., untl they were overrun by the Ger-
mans 1 the carly part ol World War 11, experi-
mental work was still beine done on the Puteaux
automatic cannon.
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BECKER-S.

~MAG-O.

“RLIKON AUTOMATIC AIRCRAFT

CANNONS

Becker Cannon

When the leaders ol the German Air Force,
during the latter days of the first World War, or-
dered the placing of armor around the wvital
parts of their huge Gotha bombing planes, they
realized that they had not only made the rifle-
caliber machine guns ol the Allies obsolete but
their own as well. In order to find some suitable
weapon that would deal adequately with the
situation and still not violate the St. Petershurg
Treaty relating to small-bore explosive projec-

tiles, they turned to the invention of Reinhold
Becker, of Krefeld, Germany, who was then pro-
ducing an aircraft cannon at his own firm, the
Becker Stahlwerke at Willich am Rhemn. His
patent had been applied for in 1914.

The 20-mm Becker cannon was extremely
licht in weight, magazine fed and uscd straight
blow-back for irs operating power. It was [ull
automatic, with a rate of fire given as 400 rounds
a minute and, when first used by the Germans,
employed a nonexploding solid projectile.

It consists principally of a barrel which is

Becker 20.mm Automatic Aircralt Cannen, Model 1818 (Flexible).
sz
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forged to trunnions that rest in the pintle. A
cvlindrical receiver having a magazine latch on
top and an ejection slot in the bottom is firmly
screwed to the barrel. "The rear end ol the re-
ceiver 1s closed by a portion which houses the
sear notch and a round end block which contains
the trigger, satety, and buffer mechanism. These
parts do not recoil. The barrel is partially cov-
-~ ered by a sliding sleeve which houses the driving
spring. This spring 1s seated at s rear end
against a shoulder of the barrel, and at its [or-
ward end on an adjustable position in the shoul-
der of the sleeve. This i turn has at its lower
end trunnmions lor two side bars that connmect the
sleeve and the bolt. The connection with the
bolt 1s made by a flat key which passes all the
way through this member and projects out of
each side through slots in the receiver. The
charging handles are riveted to the side pieces.
The bolt rides i its shdeway in the recetver
and contains the firing pin. The latter is actu-
ated by a bell-crank arrangement, pivoted in the

bolt, which strikes a step 1n the receiver during
its forward motion.

A rather unusual safety feature is embodied
in the Becker. In the chamber at the rear of the
projectile but well forward ol the point where
rupture is most likely to occur, a plunger passes
through the top of the chamber which bears a
spring-loaded pawl at 1ts outer end. The case,
when positioned, presses the plunger flush with
the chamber walls and the pawl is raised. It the
casc 1s ruptured or fails to extract, the catch will
engage a special hook fastened to the sleeve when
that part 1s in 1ts full recoil. In this manner the
agun is stopped unul the unextracted case is re-
moved.

As another unique feature the bolt continues
to move forward during the liring ol the shot by
virtue ol its kinetic energy. This insures an ab-
solutely gas-tight closurc ol the recar end of the
barrel and a mumimum ol recoil, which, after ab-
sorbing the terrific forward speed of the heavy
bolt assembly, 1s then only sufiicient to drive the
bolt to its rearmost position. The cartridge case,

Seriag 20-mm Automaliz Aircraft Cannon (Flexihla),
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Semaqg 20-mm Autcmatic Cannon lor Infantry.

while not supported by a lacked bolt, is inclosed
in the chamber during the instant ol explosion
and the rearwardly acting gas pressure cannot
burst 1t.

The primer is ignited well before the bolt has
reached battery position. Wiih this arrangement
the chamber pressure acts on a member ol con-
sidderable mass which 1s movine forward. The
cenergy ol this fast traveling piece must hrst be
overcome belore 1t can he put n recoll move-
ment by the exploding powder charge.

The cannon had hardly been mounted by the
Germans when one of the planes armed with 1
was shot down by a French hghter. There was
great excitement among Allied ordnance spe-
cialists at having such an advanced weapon fall
into their hands. Although the plane fell in
flames and all ammunition was destroyed, the
cun itsclt, mounted flexibly on a single yvoke
pintle, was salvaged and displaved to Ingh-rank-
g ofhicers.

Alter the Armistice the Allies had ar their dis-
posal enough captured ammunition to conduct a
tair test of the piece. Most of this work was done
at the range of the I'rench Puteaux Arsenal. On
51 March 1919, one Becker automatic 20-mm air-
craft cannon was brougzht to the Armv's Ord-

nance Department in Washington, D. C. This
weapon was marked “2 CMM FLZ. K.—DBecker
—Typ 2-1045" (the FLZ. K. meant I'fugzeug
kanone, ov Avreraft cannon ).

The Ordnance Department did not show any
interest in the cannon other than placing 1t 1
its muscurn at Aberdeen, but France experi-
mented with the mechanisin for a number ol
vears, and the conclusions of the board ar the
Puteaux Arscnal were to the effect that 1t was
very formidable for air combat but could not be
classed as such against tanks or heavily armored
LNLLS.

Semag Aircraft Cannon

During the attempt to demilitarize Germany
alter the "I'reaty of Versailles, Becker tormed a
connection  with the Seebach Maschinenbau
Aktien Gesellschaft, a well-known automotive
concern, located near Zuarich, Switzerland. This
move was sponsored by the supposedly non-
existent German ordnance office. By starting pro-
duction ol this advanced air cannon 1n a neutral
country, outside the jurisdiction of inter-Allied
control and with capital provided by Germany,
it felt 1t would be possible to rearm its forces



BECKER-SEMAG-OERLIKON AUTOMATIC AIRCRAFT CANNONS 35

with the latest and most impmved weapons when
the need should arise.

Semag, the name heing coined from its initials,
manufactured the Becker gun and sold it as an
aircraft weapon. In 1921 it introduced 1its own
version, which was a modified Becker. "1 he bore
was 20 millimeters, but the barrel and cartridges
were longer, giving a higher muzzle velocity.
This weapon was called the Semag infantry gun.
By carly 1923 the company had built and fired
a new 25-mm model, using the same action.
The Semag 25-mm wus mounted on a wheeled
carriage and, although it fired successfully, it
was considered too heavy. 'The firm failed belore
the redesign was completed.

A number of eguns were sold to such countries
as China and S]};iilh Long after this firm was but
a distant memory, Semag cannon turned up as
armament in the fighting between the Chinese
and [apanese in the 1930's and during the Span-
ish Civil War.

Oerlikon Aircraft Cannon

The financial failure of Semag resulted in its
being taken over by the Werkzeug Maschinen-
fabrik Qerlikon, a machine-tool factory located
m Oerlikon, Switzerland, a manufacturing vil-
lage near Ziirich. German capital and manage-
ment dominated this company too. An ex-Ger-
man army ollicer, Emil Buhrle, was the manager
of the plant. Its modern, one-story saw-tooth tvpe
buildings were set up primarily for the produc-
tion of automatic arms. The plant has often been
confused with an older Swiss firm, Oecrlikon-
Zirrich, which produced heavy machine tools,
clectric locomotives, automobiles, and similar
equipment.

The arms plant at once started development
and experimental work on 20-mm automatic
cannon, based on Becker's patents. The models
at hand were provided with oflicial designations
to prevent confusion with future production. All
guns made on the straight Becker principles
were called Type IF; weapons based on the Semag
design were known as Type L.; and Oerlikon de-
velopment was 1denuihed as 1'ype S.

The characteristics of each of the three are
summarized as follows:

F | s

Muzzle velocity

(M /secy ..... 350-375 670-700 B35-870
Rate of fire .. .. 450 350 280
Recoll force (kg) 60— 70 115-120 140 15
Weight (kg) ... 30 43 62
Barrel length

(calibers) . .. 40 60 70

By early 1935 designs for each ol the three
types were completed and several new Oerlikon-
developed models were constructed and desig-
nated respectively FFF, FFL, and FFS. The hrst
model weighed 25 kg complete, including a com-
pressed air charging mechanism, and had a muz-
zle velocity of 600 M/sec. The cyclic rate was
roughly 550 a minute. The FFL and FFS had a
proportionately higher velocity and were conse-
quently heavier 1n weight. In other words, 1if a
prospective customer had need for an extremely
lightweight low-velocity cannon with a lairly
high rate of fire, the refined Becker gun was the
logical choice. However, if high velocity and low
rate of lire were demanded, the Semag or Oer-
likon type would adequately fulfill the needs.

The specifications naturally made the Becker
gun a formidable aircralt weapon, while the
Semag and Ocrlikon models were very popular
with ground lorces that had armor to contend
with. The successful use ol other automatic can-
non mounted in the engines of planes 1o fire
through the propcller hubs led also to a wave of
predictions by military forecasters that the dav
of the rifle-caliber machine gun had passed. An-
other war, they said. would sce only the use of
automatic shell guns, as the cannon were called
on the continent. It was to these ends that the
Oerlikon plant turned its full cfforts.

Associated with Emil Buhrle at Oerlikon was
Antoine Gazda, a former Austrian fighter pilot
m World War I, who took over the duty of sales
promotion. He saw to 1t that much secrecy sur-
rounded the procurement of the Oerlikon air-
cratt guns. Each country dealing with Gazda
doubtless thought that 1t alone was making avia-
tion armament’s most progressive step. The
world has known few salesmen who were his
equal.
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Oerlikon 20-mm Automatic Aircratt Canncn, Mocel F, (Flexible!, Adopted oy Germany.

England bought Oerlikon guns as carly as
1935 for testing at Enficld, ostensibly for anti-
tank work, but in reality lor adaptation to avia-
tion use. The United States in 1936 conducted
similar trials at its Aberdeen and Dahlgren prov-
ing crounds. The cannon was called at the time
an antiaircraft gun, but it was installed 1 a
Hispano-Suiza engince, the engine and gun having
been procured from Irance at the suggestion of
the Navy for test purposes.

The French Air Foree also began to place Oer-
likons in [hispano engines and experimented
with them in many of its fighter planes. T'he pos-
sibility of its outright adoption looked so prom-
ising that the Hispano Co. negouated a license
to produce the weapon at its own plant near
Paris. By 1938 over 400 of this engime-mounted
tvpe were in service in the French Anr Force. All
such guns produced by the Hispano-Suiza Co.
were referred to as types 7 and 9 in order not to
confuse them with another aircraft cannon on
which it contemplated production.

In this same vear the British, yunning their

sccond trials on the gun at Enfield, turned in a
very favorable report on its ability to use de-
formed or poor quality ammunition. The Royal
Navy, desperately in need of a reliable auto
matic cannon for anuaivcralt use, hastily adopted
the FIS for shipboard use and ordered 500,000
rounds ol ammunition to be made up 1mmedi
atelv. The development of high-explosive pro-
jectiles had long been proved successiul and all
orders carried a supulation that these be made
in1 proportionate numbers,

Our Government, atter years ol experimenting
on delense against low-flying attack planes after
World War I, had not produced anything re-
motely resembling a rehable automatic cannon
to replace the ouumoded rifle-caliber machine
guns. It quickly lollowed DBritain’s example and
adopted the model TFS. Manulacture was begun
m this counury for bothh Great Britain and our
own forces.

Antoine Gazda, never one to restrict his talents
gcographically, had early turned his attention to
the pressing need of the Far East for reliable
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Oerliken 20-mm Automatic Airoratt Carnon, Madeal 92 (Fixed). This Belt-Fed Weanpon Was Manufactured in Japar and Used by
Itz Naval Air Force.

armament, As carly as 16 July 1934, he visited
Japan where he remaimned until 8 November ol
the same vear. On this trip he spent his time in
Tokyo negotiating with the Japanese War De-
partment and private interests, principally in
behalf of the I'rench Société Aeronautique Lor-
raine relative to granting a license for lLorraine
mosquito torpedo speedboats. At the same time
he lost no opportunity to point out to the Japan-
ese the devastating possibilities of the Oerlikon
machine cannon 1 aircraft. Ile advised them of
the experimental work and development being
done at the Swiss plant.

In June 1935, Gazda returned to Tokyo. This
time, after setting up headquarters in the Hotel
Imperial, he proceeded to consult such notable
industrialists as the Barons Okuora, Watanabn
(then director of the Okura interests), and Ishi-
wara (head of the Mitsubishi Co.). Gazda's pur-
pose was to advocate the Oerlikon 20-mm air-
craft cannon mounted in the wings of fighter
planes. While on this mission he had frequent
occasion to be called into consultation by the
Japanese War Department, and especially by the
aIr Corps.

The ]apanese, open to such technical advice,
placed their first order tor 32 Oerlikon aircraft
cannon on 17 September 1935, which upon ar-
rival were immediately installed in the wings of
16 Mitsubishi Type 96 fighter planes. On 8 No-
vember of the same year, the Japanese Air Force
ordered and acquired eight more such guns. A
short while later a license agreement was signed,
granting rights [or Japanese manufacture ol the
200omm Oerlikon Aircraft Cannon Type FFF
and construction plans were drawn for the Dai
Nippon Heiki Munitions Works. Following the
signing of this agrecment, Gazda left on 6 June
1936 for Switzerland.

Alter a site at Tamioka was chosen for the

Japanese arsenal, machinery was mstalled by the
Oerlikon firm that was capable ot producing 200
atrcraft cannon a month. Before starting on the
new plant, two engineers were sent from Japan
for a year’s study ot cannon manufacture and 1n-
stallacton. One of them was Mr. Ishihara, the
leading tool cexpert of Japan, who was formerly
associated with the Mitsubishi tank factory at
Tokyo. Upon their return, the Swiss technicians
in charge ol installing Ocrlikon machinery at the
Jap plant reported o their company that the
two engineers brought with them better draw-
ings of company machinery than those possessed
by Oerlikon.

On 25 August 1937, the Japanese War Dcepart-
ment, pleased with the performance ol the air-
cralt gun and with the progress of their engineers
in studying the techniques of the parent plant,
senit Prince Chichibu, brother of the em peror,
accompanied by Viscount Maeda and Major
Yamaguchi, to discuss with certain prominent
Oerlikon officials the granting ol licenses to Japan
lor manufacturing the FFS type guns for anti-
tank service. The weapons eventually produced
i Japan ranged from aircralt to antitank cannon
and were very popular with the Jap military
leaders, being considered first-line automatic
cannon by all branches of the service.

T'he German Army, Navy, and Air Force like-
wise adopted the gun and used it, in the carly
days of Hitler's power, when the nation began
seriously to arm for the impending war. Since
the Oerlikon arms plant was controlled by Ger-
many and its head was an ex-army officer, there
can be no doubt that the best interests of the
Wehrmacht and Lultwaffe were considered. The
navy was also served, as the Oerlikon was used
on shipboard by the thousands.

- At the beginning of World War 11, the Ger-
man Air Force had the gun mounted in almost
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likon 20-mm Automatic Aircraft Cannon, Model S. Wing Installation with Belt Feed of 125 Rounds

Adcpted by the German A'r Force,
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every conceivable manner, flexible, wing, and
engine tnstallation. Up to and during the Battle
of Britain, 1t was the main Nazi aircraft cannon.
[ts most objectionable feature, according to the
Germans, was the 60-shot drom feed. 1o over-
come this, a metallic Iink-belt feed system was
successfully used by the Lultwafte. With the 1n-
evitable mmprovement of awreralt cannon oc-
castoned by the war, the Oerhikon amrcralt can-
non was replaced, but not belore it had served
Germany well. Great dividends were paid to
those othcials who had had the foresight to keep
alive and improve the Becker gun of the closing
days of World War 1.

Gazda Aircraft Cannon

After the fall ob pracucally all ol western
Furope to the Germans and the United States
had assumed the role of “arsenal of the democra-
cies,” Antoine Gazda made his appearance in this
country and was promptly detained by the au-
thorities for questioning. Gazda produced an
already prepared paper entitled “Facts ol How
an Austrian Gave Great Britamm and America
the Most Powerful Weapon against Dive Bomb-
ers, the Ocrhikon-Gazda Ano-Ancralt Cannon.”
This paper, now in the Army’s possession, neg-
ligently failed to menuon that the dive bomber
was likewise armed with Oerlikon cuns.

As further prool of his loyalty to the Allied
cause, he carried plans for a revolutionary 23-
mm automatic cannon that would “make all
other aircralt cannon obsolete.” In due time he
presented hiterature with drawimgs showing the
systems of other cannon m comparison with the
Garsda four-stroke flywheel inertia-locked auto-
matic cannon. he Unwed Stares, beine m a
VEerv precarious position, gave him an oppor-
tunity to present his gun and drawings. A\ book-
let was delivered to the Navy Department which
showed the flywheel Gazda gcun (designated
Model AS-43) in detail. Close study revealed
nothing beyvond the original Oerlikon that justi-
fied development, although a rate of fire of 1,140
rounds a minute using the same Oerlikon car-
midge cases was clanmed. A velociy of 3,100
feet per sccond was also declared possible with-
out altering the powder charge.

Gazda has never been known to undervalue
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the teatures ol any gun he has had a hand 1 pro-

moting, with respect to 1its individual feats as a
combat weapon or its over-all responsibility for
the successtul conclusion of a global conflict.

It was stated in the descriprive booklet that the
Gazda gun was entirely different from any other
automatic cannon in that it employed “pre-per-
cussion, whereby igniuon takes place at a point
where the forward moving breech, impelled by
a simple recoil element, has almost reached its
furthermost position, but is still in full motion.
. . . Much of the kinetic energy accumulated in
the moving breech 1s absorbed by the rapidly in-
creasing gas pressure, thereby losing about half
of its rccoil impulse, whilst the remaining energy
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Gazdz 23-mm Automalic Cannon.

drives the breech against the recoil element. This
characteristic shows that the Gazda svstem locks
the breech, and by means ol pre-percussion re-
duces the ultimate vecoil pressure to about half
of the amount necessary without pre-percussion.”

What Gazda overlooked in his claom lor a new
system was that every Becker and OQerlikon cun
made since 1918 had used exactly the same prin-
ciple. It was perhaps the most outstanding single
feature of this type of gum. As evidence, a quo-
tation is made [rom Reinhold Becker's patent
application ol 27 October 1914:

“The ignmition is adapted 1o take place belore
the breech piece reaches its foremost position,
that 1s to say, when it possesscs its ercatest kinetic
energy, and before the carwridee inclosed in the
cartridge chamber has attained its final position,
the breech piece continues to move torward dur-
ing the firing ot the shot. by virtue of its kinetic
encrgy and thus insures an absolurely gas-tight
closure ol the rear end of the barrel and reduces
the recoil, which is then only sufficient to return
the breech piece 1o its rear position.

After much correspondence the whole project
was dropped as far as the United States Govern-
ment was concerned, as there simply was not
enough difference to warrant Turther investiga-
tion or expenditures at this particular time.

Polsten Cannon

Onc ol the most unusual developments or ver-
stons ol the Oerlikon resulted from the German
invasion of Poland. That country, in common
with practically all others, had become interested
in the weapon for ground use and had assiencd
its head engineers to redesign many parts for
simplificd manulacturing procedures. When this
task was nearly completed, the German invasion
began and the Polish engincers, carrying with

them their drawings of suggested mmprovements,
escaped to l.ﬂf_’ﬁl;lnl’l where the plans were shown
to the chiel superintendent of armament design.
He was greatly impressed with the intended
modilication and this group. known as the Polish
Design Section, was ordered to complete the de-
tails, When this was done, the fimished plans
were turned over to the DBritish Sten Co. 1o
make two pilot models with the understanding
that, if the weapon passed the acceptance test,
an order for 40,00} would be lorthcomine.

One ol the principal differences between the
Polish-designed ¢un, known ofhicially as the Paol-
sten 20-mim Automatic Cannon Mank I, and the
origimal Ocrlikon was the built-up recerver of
welded construction which had herctoftore added
arcatly to the machining problem m mass pro-
ductton. The Polsten ocun was also lighter m
wetght, but as the weapon was intended lor ship:
board and eround use, this did not scem of too
much importance to the British. It could be fed
both by clip or drum magazine, and could only
be hired tull automarc.

The lollowing particulars compare the Oer-
likon and the Polsten to show how much actual
difference existed between the two guns:

‘ EllquLnn | PPolsten

Weight of complete  gun

(pounds) ...... ... .. .. 152 121
Weight of barrel only

(pounds) .............. 45 2914
Over-all lenath of cun ... . 7 713
Over-all length of barrel ... 577 T
Inboard length of gun .. ... 28”7 32157
Total number ol parts . .. .. 195 108
Total number of machining

operations . ............ 1000-1200 550-600
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Tests conducted at the armament design sec-
tion at Cheshunt and the experimental establish-
ment at Pendine showed that an average ot 9,000
rounds could be expected on all components of
the Polsten except for the mainspring and bufler
assembly, which was given a life expectancy of
0,000 rounds. This was considered quite satis-
tactory. The same report, however, showed that
a great deal of trouble was had with the 30-shot
spring-loaded clip-type magazine. As this was con-
sidered an accessory to the gun, rather than an
integral part, the malfunction was taken up with
its producers.

The Pendine experimental establishment also
went larther and proved that the accurate barrel
life of this modified version of the Oerlikon was
1,200 rounds when fired as fast as the magazines
could be changed, and 3,000 when J5-minute
pauses were permitted after 600 rounds of con-
tinuous fire.

The Polsten 30-shot magazinc is of the box
type, rectangular in form and LIl[.JE‘lTlllg at the bot-
tom to neck with the conventional feed mouth.
When filled, 1t presents two double columns,

cach being operated by a separate platform and
spring. The pressure on the platform is produced
by two separate multileal springs, which auto-
matically place the correct pressure on the car-
tridge resting in the feed mouth, making any
additional outside tension unnccessary. An L-
shaped lever 1s issued with cach magazine to as-
sist filling. When not in use, it fits into slides at
the rear. A web-strap carrying handle 1s fitted to
the lront.

When this magazine 15 used, cach plattorm 1s
pressed down almost o 1ts limit of travel, fully
compressing the leaf springs. When placed into
position on the gun, the cartridges i the right-
hand column will [irst lfeed out rounds 30 to 15,
while rounds 1 1o 13 are being forced into the
recess of the partition. As the right-hand plat-
torm moves down and finallv rcaches the end of
is travel, a cam on the inner side pushes nums
ber 13 out of the recess and thus permits the left-
hand platform to leed its column rounds 14 to'1,
with number 14 being held against number 13
by the passage of the cartridges from the oppo-
site column.

Polsten 20-mm Automatic Cannon Mk 1. Drawing Shows 30-Round Magazine,

025512 —g i —p
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Cycle of Operation

To fire the Becker, Semag, Oerlikon, Gazda,
Japanese Model 99, Polsten, or whatever else the
action may be known by, the gunner pulls the
charging handle to the rear unul the sear en-
gages 1ts recess in the bolt, and then places the
loaded feed mmto position on top of the recetver,
After turning the salety catch torward to the Fire
position, the trigger i1s pressed back.

‘I'he breechblock is then released from the sear
and travels forward under the influence of the
barrel spring. The horns on the breechblock
head come mto contact with the base ol the first
round in the magazine, forcing it forward and
downward towards the chamber,

The month of the chamber 1s shaped to guide
in the nose of the round. The projectile 1s thus
alined with the axis of the bore, and the base of
the cartridee shides down the face of the breech-
block head until the rim of the cartridge rests in
the extractor lip.

Forward movement continues until the round
1s about a halt inch from the tully home positon.
Then the rear toe ol the hammer comes into con-
tact with the rear face of the hammer cam. The
hammer is rotated on 1s axis pin thus forcing
the firing pin forward and firing the primer. No
locking of the breech takes place.

On hring, the forward movement of the
breechblock is arrested by the building up of the
chamber pressure, which forces the empty car-
tridee case against the face of the breechblock
head and carries the block to the rear, compress-
ing the barrel springs.

At the commencement of the rearward move-
ment, the front toc of the hammer rides against
the front face ol the hammer cam, thereby rotat-
ing the hammer rearwards and withdrawing the
firing pin.

The empty cartridge case is supported by the
lip on the breechblock head until the top edge

THE MACHINE GUN

of the base of the case comes into contact with
the projection underncath the magazine catch
which forces the case downwards through the
ejection opening in the underside of the body.

The breechblock continues rearward move
ment until the buller at s rear comes into con-
tact with the body plug. Any surplus energy
posscssed by the recoiling parts 1s now absorbed
by the buller springs housed in the breechblock.

The barrel springs then reassert themselves
and drive the breechblock lorward again as the
cycle 1s repeated.

Conclusion

The Oerlikon svstem, as it is commonly desig-
nated, represents the fullest known exploitation
of a sound operating principle lor automatic can-
non. Utilization of the terrific speed forward of
the bolt as a substitute tor a sccurely locked
breech not only allowed the construction ol a
lightweight cannon but also dampened out to a
considerable degree the abnormally laree recoll
forces that were an important consideration in
mounting automatic cannon in aircraft.

While this system met these requirements, it
stll left many things to be desired. One feature,
in particular, Iimited its use as an aviation
weapon. In order to compensate lor hiring the
cartridge at variable distances in the chamber, it
was necessary that the ammunition be heavily
lubricated with otl to msulate the case from the
chamber walls. This permitted the empty case:
to slip to the rear by blow-back forces to exert
necessary operating energy on the bolt face. This
leature, which was so bad that it practcally can-
celed out all the good ones in the gun, as far as
aircralt use was concerned, was a byproduct of
the Oerlikon type of action. It could only be
eliminated by use of a positively locked breech,
which, in mrn. would produce greater recoil
forces with their attendant difliculties,
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SZAKATS 20-MM AIRCRAFT CANNON

When the Inter-Allicd Control Commission
mspected German wrmaanent plants shortly alter
the armistice, it tound an acrial cannon being
developed for intended use against the Allies. It
was the Szakats 20-mm beli-fed, air-cooled auto-
matlc cannon, having a rate of fire of 450 shots a
minute. It was designed primarily lor aircratc
use although two experimental models did have
a provision for water cooling. This weapon was
the mvenuon ol a Polish arms designer named
Gabriel Szakats, then serving as an ordnance en-
mneer at the Fahrzeug Fabrik ol Frankfurt, Ger-
Many.

The first successful model was produced by
this company late in 1918, but, although manu-
tactured under high priority, none were com-
pleted 1 time 10 get imo combat. In all. four
distinct types (SZA-1, SZA-2, SZB. and S7C)
were made n the early development of this gun.
The S/ZA-1 and S7ZA-2 could both be watcer
tooled, if desired, the only difterence in their
construction being in the housing for the un-
msually Targe barrel return spring. The SZB was
made much lighter than the original guns and
|'l\']*: a1y cooled {mh It had radial fma on the bar-
rel and an air brake for checking recoil, made n
the form of a “dash pot.” o dampen out the
sudden shock, In this design a device was incor-
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porated lor rotating the leed, thus facilitating the
loading ol the first cartridge. No provision was
madc lfor single rounds to be fired, the selector
switch l.unn.1 on either Safe or Full automatic.
The SZC represents the final mmproved model
and 1ts modilied components were finished
bronze to eliminate undue friction,

Fach Szakats cannon was based on the operat-
ing principle of blow back and employed a push-
out-tyvpe metallic link belt. "The most novel con-
struction feature was the revolving feed that,
actuated by a lug on the botiom of the bole dar-
ing recoil, rotated a cartridge into position for
chambermg. By uulizing the powertul recorl
stroke to index the round, the weapon had ¢nor-
mous belt pull,

The buthng system was also extraordinary. A
heavy spring arrangement bore the brunt of the
shock but, il it could not absorb it completely,
the back ol the holt then made contact wich
piston. resulting sudden air compression
agave the recothing parts therr final -:hemk This
system ol buthng, known as “dash pot.” has been
used extensivelv since Szakats first introduced it
in his cannon.

The spring-loaded firving pin release was so
timed that 1c was tripped a few thousanths ol an
inch belore the cartridge was all the way home

The
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Thﬁ Feed Meachanism of the ‘qzakaic Automatio Aircraft Cannon.

in the chamber. This allowed the torward chrust
of the bolt to back up the cartridge when the ex-
plosion took place. As the weapon was not locked
at the instant ol liring, 1t was necessary to grease
the cartridges used with the cannon. I'he inertia
ot tast traveling bolt and iprinq pressure served
as the only lock. The action was straight blow
back, no provision being made for retarding the
MOVENCNL.

The weapon could be mounted either flexibly
or fixed in aircraft. When installed in the wings,
it was possible to synchronize its [ront-seared ac-
tion to fire through the propeller arc. When so
installed, an ammunition box holding 100 car-
tridges was seated near it.

To fire the Szakats, the linked cartridees must
first be brought out of the container and the first
round placed in the fluted portion of the revolv-
ing feeder. This part ot the feed must be dis-
connected from the rear portion by means of a
throw-out device. The Hutes can then be rotared
by hand until charging ot the gun indexes it into
place.

The fore and aft members of the feed are again
connected and the gun is ready to be manually
cocked, This is done as the operating parts are
pulled as [ar as possible to the rear and then re-
leased 1o go into battery. The positioned round
1s now chambered and the firing pin cocked. By
turning the left-hand grip, the trigger bar with

its ball-shaped end is pulled rearward, camming
the sear out of engagement with the projection
on the rear of the firing pin. The latter flies for-
ward, firing the gun.

The projectile clears the bore before the case
is withdrawn and the chamber pressure is re
duced far enough to prevent rupture rom the
initial shock of explosion. Having been lubri
cated, the empty casc slips back with the recoil
ing bolt, being held in pnﬂ;itinn by the extracto
claw until it strikes the ejector, located 814 inches
to the rear of the chamber. At this point the
ejector pivots the case around the extractor and
knocks it to the left through the openmg in the
receiver.

The stud on the bottom ol the bolt that actu
ates the feed rides in comparatively Iree move
ment, for the first b inches of recoil, but now the
angle is accelerated. The flutes on the [eed wheel
are rotated rapidly one space, rolling a cartridge
up through the floor of the feedway. The round
is then held in place by its link and the nose of
the projectile. This is slightly behind a guide
ramp that leads it into the chamber. The bolt,
in finishing its recoil stroke, compresses the
buffer spring. It also starts a sudden compression
of the dash pot and then begins counterrecotl,
The rib on the bottom of the bole contacts the
base of the indexed cartridge, shoving it out of
its link and starts to chamber 1t. At a distance
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#-inch from complete battery. the sear engages hind the fired cartridge, but also prevents col-
the Tug on the firing pin, holding it there by  lision of parts on counterrecoil from the fast-
commencing to compress its spring. shuttling mechanism.

It the trigeer is still held back, the sear device As the Szakats did not get much beyond proto-
will rock out of engagement at a few thousandths  type stage and the Allied Commission prevented
of an inch before full counterrecoil is completed,  future development, the only trace left of its
allowing the firing pin to explode the powder  existence lies in its many good features that have
charge. 'I'hus the peak pressure in the bore coin-  since been copied. The Soviets, for instance, have
cides with the [ull force of the forward traveling  used a similar feed system in practically all of
bolt. This not only insures a better support be-  their aireralt cannon.



Chapter 7

BALDWIN AIRCRA.

During World War I, an Amertcan enginecr,
A. S, Baldwin, was authorized by our Govern-
ment to work on the Puteaux atrcratt cannon
sent to this counrry from France [or the purpose
ol adapting them for use on American planecs.
From the wealth of experience gained during the
carly days ol development and the wide reputa-
tion he enjoyed as a thorough ordnance man, he
was the natural choice of the Army to design an
aircralt cannon for use on a llexible mount or a
motor cannon to be fired through the propeller
huls,

Baldwin interested the Poole Ingineering and
Machine Co., Baltimore, Md., in contracting
with the Government for producing a gun for
test and with the assistance of one of Poole's en-

Baldwin 37-mm Aulomalic Aircraft Cannon.
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oineers, a Mr. Mety, he started work on the first
automatic ancratt cannon sponsored by the Ord
nance Department. '1he influence of the Puteau
was most certainly evident, as the Baldwin ain
cralt cannon was but a relined version of the
French gun, which in turn closely followed the
Vickers, The speed in which it made its initial
appcarance 1s prool encugh of its having been
copted from some already existing mechanism,

On 4 September 1919, ac McCook Field, Day
ton, Ohio, the first trial was held. The gun was
mounted on a plane and ground fived not only to
test the action but to observe at the same time
the ettect of reconl forces on the structure of the
ship. Alter a suflicient number of sinzle shots.
the plane was taken up. 'The report stated the
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hots fired one at a time were negligible in their
elfect on flight, but that automatic firing did in-
crease the dilliculty of piloting the plane. Still it
was not hazardous 1 any sense ol the word.

The weapon’s performance was far from satis-
tactory, only one burst ol eight rounds being ac-
complished. Failure to feed was the most prev-
alent malfuncuon,

The Ordnance Board recommended that the
cannon and mount be given a more exhaustive
iest on the ground as soon as conditions would
permit and that it be [urther tested in the air.
[t was concluded from the trial that the plane
was strong cnough to withstand the force of re-
coil of the cannon. However, considerable firing
on this mount was urged to make certain that
continued use would nat disturh the latter and
cause the gun to jam.

Testing took place periodically with little or
no improvement shown. The feed continued to
provide a major portion of the malfunctions.
Baldwin requested the Ordnance Department
that he be allowed to prepare an altogether new
'esign. but it was denied on the erounds that he
aould first make the gun at hand work satis-
clorily.

Army Ordnance became so impatient with the
lack of results that it engaged John M. Brown-
ing and Fred Moore, of Colt's Patent Fire Arms
Co., Hartford, to inspect visually the mecha-
iism, hoping that these two outstanding ord-
lance men could suggest something that would
better its performance or increase its cfiiciency. If
need be. they were to send the weapon o Colt’s
lor further development. On 29 Novenmber
1920, Browning and Moore visited the Aircraft
Armament Division in Washington, D.C., to view
the gun.

After peering into the mechanism intently for
minutes and looking through the bore, Brown-
ing made a statement that more aptly described
the Baldwin cannon than anything clse could
possibly do. l.ooking very perplexed,. he asked
Maj. Julian Hatcher, who was also present,
“"Where do they put the baic?” When asked what
he meant, he replied, “This thing surely is some
kind of a rat trap, as it can’t possibly be an auto-
matic gun.”

Ncedless to say, such an expression from Amer-

27

1ca’s greatest master of ordnance did not enhance
the standing of the Baldwin cannon. Time has
proved the correctness of his evaluation, as at-
tempts to convert 1t to a reliable mechanisim met
with one lailure after another.

The Navy also fired the weapon at its proving
arounds, with the usual negative results. On 22
November 1921, the Army Ordnance Decpart-
ment ofhicially discontinued all developmental
and experimental work on the Baldwin aircraft
cannon, and nothing was ever done to revive the
project.

The Baldwin's chief claim to famce 1s that 1t
interested John M. Browning m developing a
37 aireraft cannon for the Government and
showed the Air Force the definite need lor a re-
l1able cannon having a bore of this diameler.

The cannon weighed 140 pounds with the
magazine empty and employed the system known
as long recoil. It fired the I-pound projectile at
the rate ot 120 shots a minute with a velocity of
1.350 [eet per second.

The recoil cylinder, like that of the Puteaux,
1s located on top ol the barrel. A short charging
handle at the end of the recerver 1s attached di-
rectly to the rotating bolt that locks with the
turning of the interrupted threads when the op-
erating parts arc in battery. T'he trigger arrange-
ment s housed by a pistol-grip affair located
beneath and slightly to the right of the bottom of
the receiver.

The barrel has four longitudinal ribs cut on
it. Two of them engage slideways in the receiver
and act as a track to guide the barrel during the
long stroke back and forth. The feed system, the
poorest design to be found on any automatic
weapon, 1s simply a piece ol heavy metal erimped
m such a manner as to present a T slot to hold
the rims of eight carrridges as they drop into po-
sition for Lh:llllf}{_rlllﬂ‘ h} the bolt.

To atm the piece, the gunner rests his shoulder
against a curved shoulder piece. This is well off-
set 1n order to miss the charging handle that re-
turns with the bolt. For air firing, a heavy canvas
bag 1s fastened beneath the receiver to catch the
empty cartridge cases.

To fire the Baldwin automatic aireralt cannon,
the gunner grasps the charging handle and pulls
it all the way to the rear. Release of the handle
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Saldwin 37-mm Auvtematic Aireraft Cannon. Picture Shows the Methed of Mounting in Aircraft,

allows the mechanism to fly forward, chamber a
round, cock, and lock the piece. By pulling back
on the trigger in the pistol-grip handle, the
spring-loaded firing pin is discngaced from its
scar, and 1t flies forward and detonates the
primer.

The barrel and bolt start to recoil locked to-
gcther until a distance greater than the over-all
length of the loaded cartridge is reached. At this
time the lugs on the bolt are rotated and it un-

locks. "I'he barrel returns to battery by means of

a recuperator spring. The bolt is held to the rear
and the extractor grasps the rim of the cartridee
as the barrel goes forward, pulling the chamber
away [rom the empty case.

The final movement of the barrel trips the
bolt, which then starts home. When the bolt face
is directly underneath the hopper type feeder,
the loaded round 1s picked up and chambering is
begun, while the empty case is dropped lhmnp,h
Lhe opening in the bottom of the receiver. As the
bolt reaches battery, its momentum and the en-

crey of the driving spring cause it to rotate and
lock the interrupted threads on the bolt body to
the breech ol the barrel. I'inal movement in this
direction, 1l the trigger is still pulled to the rear,
trips the sear and automatic fire continucs.

This gun showed practically no originality
and the design was cumbersome to an unbe-
lievable degree. Mr. Browning’s appraisal was
not too scvere tor the time and expense devoted
to 1t. With Baldwin’s background and unques
tionable engineering ability plus the valuable
Government backing, he should have produced
a better weapon.

On 1 March 1921, Baldwin scvered his con-
nection with the Poole enginecring firm, but al-
rhough he persistently tried to interest the Gov-
crnment from time to time, there was never a
successlul enouegh demonsoration 1o warrane an
adoption.

In the fall of 1522, he approached the Army
Ordnance Procurement Board with drawings for
an autonutic cannon to operate by compressed
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air. After careful investigation, the following
decision was made on 26 October 1922, by the
Chief of Ordnance:

“This office does not look with favor upon the
utilization of compressed air for the operation of
automatic cannon. Compressed air apparatus
was installed on two experimental antiaircraft
guns which are now at the Proving Ground. The
results thus far obtained are unsatisfactory and
further use of pneumatic operation of breech
mechanisms on antiaircraft guns is being aban-
doned at this time. It is not believed that pneu-
matically operated cannon would be practicable
for aerial usc.

THE MACHINE GUN

“Ot course this officc does not desire to dis-
courage investigation ol projects and construc-
tions not specifically called for in orders issued
from this-ofhice. It is belicved that design forces
at the Arsenals cannot be properly developed
unless they feel the responsibility ot developing
design studics which are not specifically calléd
lor. It ts believed, however, that 1n the present
stage of development of the automatic cannon
that 1t would be preferable to confine the ener-
gies available in the Departunent to the projects
under consideration unless outside studies can
be carried on without interterence with progress
along lines already laid out.”



Chapter 8

BROWNING AIRCRAFT CANNON

Not satishied with the results ol ests on the
Poole Engmecring Co's Baldwin cannon, the
Chiet of Ordnance, United States Ariy, with the
consent ol Mr. Baldwin and the Colt's Patent
Fire Arms Co., consulted John M. Browning.
This recognized genius of automatic weapons,
who had been connected with Colt's lor VEars,
was asked to check visually the Baldwin gun and
make any suggesuons that might increase the re-
liability of the weapon’s action.

On 29 November 1920, accompanied by Ired
Moore, production manager ol the Colt Co.,
Browning came to the oflice of the Chiel of Air-
cratt Armament Desien in Washington, D, C., o
observe the manual cycling of the Baldwin. Alter
a close Inspection, at which time Browning is

i

.

credited with a vemark that showed clearly his
dubious opinion of the muricate mechanism, the
weapon was shipped, at Moore's suggestion, to
the Colt Co. lor Lurther study.

A short while later, S. M. Stone, president of
Colt’s, reported that both Browning and Moore
concurred in the belief that the only way to im-
prove the mechanism under study was complete
redesign. If the Army was mterested, the Colt
Co. would undertake the development, any fee
spectlied by the Government being acceptable 1o
both Colt and Brownmeg,

This generous offer was quite in keeping with
the mventor’s long association with weapon de-
velopment for his Govermment. With this simple
understanding concerning remuneration for the

X

The First Model of the Browning 37.mm Automatic Aircraft Cannon 3eing Tesled in the Foothills Above QOgden, Utah. Left fo

Right: Mott 8. Brownina, John M, Browninag (the Tnventor), Johr Browning (Son of the Inventor] and Ed Browning.
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mventor, the Colt Co. asked the Army to write
specifications on the exact needs ol the Air Torce.

At his experimental shop in Ogden, Browning
made a prototype, that on 1ts first attempt auto-
matically fired projectiles weighing more than a
pound at a rate of 150 rounds a minute. As this
working model had a velocity of only 1,400 teet
per second, he felt that the weapon needed tur-
ther testing and modification at the Colt plant.
In short order two more modcels were produced,
each firing a heavier projectile with considerably
more velocity. At a time when success seemed a
certainty and alter several demonstrations ot the
reliability of his cannon during the mid-twentes,
interest in all military weapons in the United
States became apathetic. Development work en-
tered a period of great lethargy. Not only was
moncy lacking to carry on the work, but the
public became actually hostile towards all who
were connected with such a project, referring o
them as “"Merchants ot Deatch.”

Even the Colt Co., one ol the most outstand-
ing automatic weapons factories i the world,
turncd 1ts efforts to manutacturing electrical ap-
pliances, dishwashing machines and a variety of
plastic devices in order to remain solvent. Me-
chanical drawings and the three successlul work-
ing models of John M. Browning’s 37-mm auto-
matic cannon were filed away against the day
when perhaps there might be a need.

It was England that first became interested in
the turther development of this gun. As early as
1929 the Armstrong-Whitsworth Co. obtained
from Colt’s Patent Fire Arms Co. the rights to
produce the 37-mm Browning mechanism. A 20-
mm cannon, to be built along the same lines, was
also included in the deal. However, just at the
time when production on these two models had
cotten well under way, the Armstrong-Whits-
worth Co. was taken over by the Vickers Arms
Co., Ltd. The Browning end of the work was
moved to the Vickers Erith plant, where a few
of both the 20- and the 37-mm were produced
commercially.

Practically all of the guns made at this time
were sold to Spain, as Great Britain, somewhat
like the United States, was also undergoing a
strong reaction against any kind of wcapon de-
velopment. Without government support, the
Vickers plant soon had to stop production after

its limited sale to Spain. The Spanish promptly
called the weapons the Colt 20- and 37-mm auto-
HIALLe guns, a {Lzsigl']atiml that has been very
confusing to those interested mn lollowing Euro-
pean development of the Browning gun.

In 1935 the United States again became inter-
ested in an automatic gun of lage caliber for
awrcraftt. By this tume the finished Browning can-
non was practically at the Government’s disposal,
for the weapon had been tested and improved to
a poimnt of absolute reliability. The first Army
Alr Force venture was ollicially known as the M4,

This 37-mm gun weighed 313 pounds without
[eeder and 406 pounds with 15-shot loaded maga-
eine attached. A 63-inch barrel weighed 55
pounds and the muzzle velocity was 2,000 [eet
a second. The acuon was known as the long-
recoll type, utilizing spring-actuated ramming to
load each round. The cychic rate was given as
135 shots a minute, The leed was the endless-
chain open-loop type, the cartridges being forced
downward trom the open links onto the feedway.

Wihile 1ts performance was reliable, it was [ar
too cumbersome 1n design and the velocity en-
tirely too low. Continued work on refining the
action and making a better profile took place
from time to time until American entry into
World War IT required the standardization of
what 1s now known as the M9.

The tull-automatic, high-velocity 37-mm auto-
matic cannon MY operates on what is known as
the long recoil principle, and is designed pri-
marily for aircraft use. It is mounted to fire
cither through the propeller hub, or outside the
plane of the propeller arc, as the gun cannot be
successfully synchronized. Triggering is accom-
plished by remote control by means of an electric
solenoid.

The teed can be adapted to either left or right
hand but it necessitates the changing ol the box.
When this is done, however, the parts inside can
be made to operate the mechanism in cither di-
rection. The cartridges are [ed into the side of
the box and the empty links are ejected through
a slot on the opposite side. The empty cartridge
case 15 ejected through a longitudinal opening
between the bottom of the receiver and the side
platcs.

The mechanism depends upon the unusually
long recoil movement (greater than the over-all
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length of the loaded round) for its operational
power. Both recoil and counterrecoil lorces are

controlled by means of a hydro-spring buthng

mechanisim.

The weapon, although admittedly heavy (405
pounds), has unusually clean lines, the weight
hemg necessary to handle the high-velocity
(3,050 feet per second) round ol ammunition,
1 he breech lock 15 of the vertical sliding-wedge
type and represents the simplest form yet con-
ceived for an automatic weapon to insure noi
only position locking but control of the vital
measurement of head space. A manual amr
charger made it possible to load the initial round
easily for firing either by hand or by remaote con-
trol if the gun is mounted in such a manner as
not to be easily accessible to the gunner. The car-
tridges are linked between the shoulders ol the
rounds halfway up the projectile, which 1s very
unusual in itself. The links, however, are litted
by a stripper leaving the cartridge [ree to be po-
sitioned. |

To operate the Browning 37.mm weapon
when engine-mounted for lirimg through the
propeller hub of a plane, the pilot first pushes
in on the charger button. This actuates the
loader for jacking the mechanism to the rear. A
round is stripped from the belt and is chambered
as the mechanism goes forward. The gun is now
cocked, loaded and locked, ready to fire.

By closing the circuit on the firing switch, the
trigger i1s pulled through the use of an electric
solenoid. When the cartridge 1s hred and the
projectile is driven down the bore, an equal force
is applied in the opposite direction against the
tace ot the breechblock. Thus the barrel,”barrel
extension, breechblock, and lock frame, all se-
curely locked together, go rearward during 10%
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inches of recoil, at which point the operating
lever guide pin, following its front cams, causes
the pin to rotate and bring the breechblock
downward.

This movement also throws the lower end of
the cocking lever forward. The hammer spring
1Is compressed thereby and the latching hook
forced back on 1ts sear to cock the hammer. The
rearward movement 1is controlled by what is
called the recuperator, a cylinder with a spring-
loaded piston and oil being used to accomplish
this end. The fluid behind the piston is [orced
through slots to the front side as the piston goes
rearward. The orithce dimimishes i arca as it
approaches the end ol its stroke, thus giving a
positive bulling action.

T'he lock-Trame assembly 1s not altected by the
retarding action of the recuperator since it 15 un-
locked from the barrel extension by the drop-
pmg ol the breechblock. Consequently, when the
barrel and its extension are near the end of thetr
rearward travel, the lock frame separates from
these parts and continues to recoil, speeded up
by the accelerator. This part 1s actuated by a
cam mounted on the rear of the side plate. The
accelerator rides upwards on an inclined surface
of a cam while 1ts lower part pushes backwards
against a lug on the lock frame body. This sud-
denly applied mechanical advantage gives recoil
of the frame added mmpetus.

The rear of the lock frame then strikes the
butter plunger, compressing the ring spring and
forcing the two friction pieces upward and out-
ward against the mside ol the back-plate hous-
ing. 'T'hen the remaining force of recoil 1s trans-
mitted to the back-plate assembly. The frame re-
bounds from the bufter plunger because of the

s
s
i
i

e S8 SR o B o 24 T
o - R ey fﬁ' ﬁ e 5

B o s
= ﬁg'ﬁh'ﬁx s b TN fies s e MQ%E‘%E‘-
; e EnE e P

A : it g et i R

¥ pEeaee on TTUURRIE i o v TR i ﬁ“ s T ,‘:ﬁ;ﬁ

.o i S = HERE A )
W : R o TR e

i -

-----

......

......

55 ;:‘ ES o
£ o e i
AR AN S
2 £ ! s
R v
o R LTS A
o il LT e O i 1
e - Ao TR AR
RN o e Ted R LS
S :
e

¥ S
SRR v - e o o - i
A IR TRE i

Browning 37-mm Automatic Aircratt Cannon, M4,




BROWNING AIRCRAFT CANNCN 835

action of the ring springs. After traveling in moves over one space the feed shde containing
countervecotl a short distance, a carrier dog en- a cariridge. The leed-slide return lever, plunger,
gages 1ts notch in the frame holding the piece and spring then force the slide toward the inlet
stationary while the harrel and its extension con- side of the feedway to engage the next round.
rinue on in countervecoll movement, The new round having been indexed, the car-
[nitial extraction of the empty cartridge casc iridge now releases the carrier latch from the
occurs at the instant the lock frame separates carrier-lock trame. 'T'he barrel and extension
lrom the harrel extension. Engagement ol the have already reached full battery position and
rim of the case by the extractor claw fully loos- the lock frame, ramming the round ahead of it,
ens the round at this time. When the frame is starts chambering 1t, During this hinal movement
held to the rear and the barrel and its chamber the opcrating lever following the upper cam
goes forward on counterrecoil, the empty case  grooves pushes the breechblock up to lock and
Is entirely withdrawn Irom the chamber. At this support the base ot the cartridge during the act
point an cjector is pivoted downward by a cam ol hring. The gun, being cocked, loaded, and
on the upper flange of the left side plate. The locked, will continue the cycle of opceration as
protruding rear end of the ejector delects the long as the electric trigger 1s actuated and am-
empty case downward between the side plates  muniton remains in the belt.
clear ot the operating parts. While this Brownimg M9 was used to a very
The compressed driving spring furnishes the limited degree by the United States Army Air
cnergy to speed the lock Irame towards baccery. Force during World War 11, it was, especially
During recoil the feed lever operating stud on in the early stages of the war, the principal of-
the side of the barrel extension contacts the fenstve aerial cannom of the Russians. Thou-
lower end of the lever, pivoting it rearward. sands were furnished to Russia by our Govern-
‘I'he stud passes under the end of this picce and ment, along with the Bell Aircobra plane on
then snaps back mto position, so that during which 1t was mounted. Tts installation permitted
counterrecoil the operating stud pushes its lower  firing through the hollow propeller hub, thus
end forward. eliminating the need for synchronization. The
This actuates the feed crank, which in turn Russians found that the high-velocity armor-
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piercing projectile was extraordinarily good
when used on enemy tanks in the close ground

support of their infantry. There were sevcral

instances where, in developmental work, these
37-mm automatic cannon were mounted in the
wings of American planes. However, as there
was no pressing need [or such a cannon, as far
as we were concerned, its use did not extend
much beyond the expermmental stations and
proving grounds.

A very unfortunate accident occurred during
development work on this gun, resulting in the
death of Fred Moore of the Colt Co. on 31
March 1938. Being used to dummy small arms
rounds bcing marked “Inert” when the car-
tridge was not loaded, he placed a 37-mm round
that was so marked in the feedway of the gun
during a bhand-cycling demonstration. He
thought that the wording meant the whole round
was a dummy, when in reality this marking had

THE MACHINE GUN

reference only to the lack of explosive charge in
the projectile body. The weapon was resting
on two wooden sawhorscs and, when the loaded
cartridge was chambered, it went off. The re-
coiling unmounted gun struck Moore in the side
causing his dcath a short while later. ITis pass
ing was a distinct loss for automatic weapon de-
sigm,

This tragic incident shows how easily aca-
dents can occur even to the most highly trained
professionals when the least confusion exists as
to the meaning of ammunition markings. It
proves once more that “familiarity breeds con-
tempt.” Working in constant danger, even the
mast. skilled ordnance man sometimes becomes
careless.

Shortly after the tragedy, this method of mark-
mg was abandoned and a system ol boring holes
in the empty cartridge case to signify a dummy
round was adopted.
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MADSEN AIRCRAFT CANNON

The Dansk Industri Syndikat of Copenhagen,
Denmark, i 1926 announced to military at-
tach¢s of all nations that its company had pro-
duced the pilot model of what it considered to
be the 1deal antomartic cannon for aircraft ar-
mament. The weapon, which was given the
name Madsen, was 20 mm 1n bore, employing a
rimmed cartridee. Its rate of fire was listed as
180 rounds a minute; 1t was magazine fed, air
cooled, and operated [rom short recoil; and it
was identical in principle with the already well
known rifle-caliber Madsen machine gun. The
only feature diflerent [rom the ecarlier model
was the employment of a hydraulic buffer cylin-
der to absorb cxcessive recoil brought about hy
the larger powder charge. 'The ammunition was
specifically designed to be used both in the air
and. if necessary, on the ground as a defense
against tanks.

This Danish company was very fortunate in
that its plant was 1n a free port which allowed
the custom-free 1mportation of an unlimited
supply of materials. This gave access to the
world’s best metals. For instance. Sweden, which
had long been internationally famous for her
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high-grade steel, furnished blanks for the Mad-
sen barrels, the work of boring, reaming, and
rifling being done at the Copenhagen plant. In
some instances, the finished barrel was also pur-
chased 1n Sweden.

The weapon was designed, according (o the
company, for wing and flexible mounting only,
and it was not recommended for enginc installa-
tion. This was believed dangerous since its em-
ployment of a specially designed high-velocity
cartridge would lead to cxcessive vibration dur-
ing automatic fire. Although the announcement
of the prototype Madsen cannon was made 1n
1926, actual development of the weapon beyond
the crude stage was exceedingly slow. It was 2
years before 1t had been refined enough to per-
mit forcign obscrvers to witness a demonstra-
tion. According to reports, the performance was
far from 1mpressive.

Well rcalizing that it was by no means far
enough advanced to interest aviation authorities,
the company’s next step was to promote it for
antitank and antiaircraft use and to this end 1t
directed all its efforts. The transportation prob-
lem for ground work was settled by mounting it
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on a two-wheeled mount with a trail somewhat
like a field piece. It could be put into action to
fire against attacking aircratt in a matter of
minutes. A picce hixed at the top of the tripod
arrangement allowed the weapon to be raised
on its mount and pointed upwards in any direc-
tion.

Alter the fust lew years no major power paid
any 1nterest in the weapon other than to pur-
chase onc or two to test at 1ts own proving
orounds. In lact, so hutle mrerest was shown
that it was with the greatest of difliculty that the
weapon was kept in existence until the revival
in aircralt cannon began in Europe in the late
thirties, Then any automatic cannon capable of
being mounted 1n a plane was worthy of con-
sideration by the leading nations of the world.

The Danish firm mcreased the bore of the gun
and it was given great impetus when at the Paris
Exposition in 1936 a Fokker G-1 airplane was
displayed with a Madsen 23-mm gun installed
in cach wing. One hundred rounds of ammuni-

THE MACHINE GUN

tion per gun were carried and fed to the weapon
by means of a mewallic disintegrating link belt
The ammunition represented the most modern
armor-piercing, high-explosive and  ball-with:
tracer types.

This display not only aroused the intercst of
military authorities on the Continent but like
wise of the United States. Our attachés were re-
quested to forward to the Chiet of Army Ord-
nance all available data on the weapon and also
to ascertain the price of four guns, plus neces
sary accessories and 5,000 rounds of high-explo-
sIve ammunition.

The Dansk Industri Syndikat on 18 May 1937,
contracted to furnish the weapons, with ammu-
nition and accessories for the sum of $28 611,
The 13th of August was set as the date of de
livery, but 1t was not unul 1 October that the
inspection of the hrst canmon ook place at
Copenhagen.

Of the guns presented, only onc met contract
specthications. The cannon was accepted and

e e M g e AL, 4 S
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shipped to New York on the Scanstates in No-
vember 1936. 1t was immediately sent to the
Army Proving Grounds at Aberdeen, Md. There
the tests to determine reliability met with nega-
tive results and the Danish firm was notiled
that the teed was not [unctioning satisfactorily.
The low rate of fire, combined with the tailure
ot the feed, made the Ordnance Department feel
it could produce or find a more suitable weapon
for amrcratt use, and all interest in this country
stopped.

The cannon was sent to Wright Field by the
Army for study and eventually the other suns
passed inspection and were delivered. Two of
the guns were given to the Navy, which fired
them at the Naval Proving Ground at Dahlgren,
Va., with hule satistaction.

The IFrench Aiwr Mimistry purchased a few
25-mm Madsens in early 1938 and according to
its report the feed system had been improved
and the operation as a wholc was reliable. The
Chilean Government ordered 20 ol the weapons
the same year to put in the wings of its Italian-
made (Breda) airplancs.

Even with the improved reliability ol action,
installation in planes was discouraged by the
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low ratc ol hre inherent with all automatic
weapons that employed such a long delay dur-
ing the operation of the feed. The action was so
slowed by this system that to get a substantial
rate ol [ire was an engineering impossibility. As
there were so many other cannon by this time
that gave both rchability and high cyclic rate,
the Madsen dropped out as a serious contender
as lar as aiwrcralt armament was concerned,

On this model there was tastened to the bar-
rel jJacker at the lorward end a combination
muzzle brake and device to trap the blast alter
the projectile cleared the bore. This was done
by a controlled orifice that permitted the pro-
jectile to clear along with some of the still-
expanding gascs. The remamnder acted on the
face of the barrel somewhat on the order ol a
piston, accelerating the recoil forces and result-
ing 1 an increased rate of fhire plus an added
amount ot belt pull.

The cvcle of operation for the Madsen 23-mm
cannon 1s identical with that for the same firim’s
automatic machine guns. When the belt-fed can-
non is prepared for firing, the ammunition belt
is started into the left side. The front of the
disintegrating link used n the belt fits over the

Components of the Madsen 23-mm Automatic Aircraft Cannon,
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Section Drawing of the Madsen 23-mm Automatic Aircraft Cannon,

shoulder of the round which has to be pulled
through it by the feed action. The rear portion
of the link is of the type known as push-out, or
half-link, since it does not go all the way around
the case of the cartridge. A sharp claw of spring
steel holds the case firmly until it is finally with-
drawn.

Once the weapon 1s cocked and the first car-
tridge 1s placed under the belt-holding pawl,
the large charging handle on the right side 1s
pulled back. This action moves the barrel ex-
tension a considerable distance to the rear after
the bolt rises. The pawl holding the cartridge
in position is carried to the right by the cam-
ming action taking place between the barrel ex-
tension and the plece supporting the incoming
round until the cartridge 1s forced through the
feed slot in the receiver.

At this time a spring-loaded claw snaps over
the rim of the cartridge. 1'he pivoting of the
feed arm actuates the claw rearward and with-
draws the cartridge from the belt, positioning it
in the feed trough in the top of the bolt. The
pivoting lever has by now taken its place behind
the round. Upon release of the cocking handle
the energy ot the compressed driving spring
sends the lever forward. The front end of the
bolt is pivoted down below the bore in the bar-
rel. Further movement forward of this lever
causes it to strike the base of the cartridge, ram-
ming it into the chamber. The final pivot move-
ment raises the breechblock full behind the bolt
and the weapon 1s ready to fire.

The rearward pull of a trigger releases the
large striker which flies upwards in an arc
against a liring pin, detonating the primer, Dur-
ing recoil, the barrel, barrel extension, and bolt
are securely locked for one-half inch, until the
trigger bar is struck by the rear ot the recoiling
bolt mechanism. This trees it, allowing the
striker to be torced back to the cocked position
and the spring-loaded firing pin is withdrawn
into the bolt body. The guide stud then passes
out of the horizontal groove and travels up the
top cam of the switch plate to pivot the bolt
face upwards. The base of the empty cartridge
case 15 thus uncovered, permitting the recoiling
extractor to apply a sudden mechanical advan-
tage as it strikes the lug in the bottom of the
recciver. The extractor claw, in one rolling mo-
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tion, not only withdraws but ejects the empty
case from the chamber. The casc is guided out
of the recerver by the curved contour of the bolt
until it falls clear to the ground.

During the last of the recoil movement the
barrel extension has cammed another round into
the receiver feed slot, and the pivoting feed and
operating arm positions it in the trough formed
by the machined recess in the top of the bolt.
Counterrecoil, originating in the stored ecnergy
of the driving spring when it starts the entire
operating assembly back to battery, first de-

presses the bolt and then drives the cartridge

into the chamber.
The bolt and barrel extension are then accel-

erated forward by this spring acting through the
medium of the cammed pivoting of the radial
operating arm. When the counterrecoil move-
ment is almost completed and the base of the
cartridge 1s fully covered by the rising of the
pivoting bolt, a cam on the arm automatically
releases a sear if the trigger is still held rear-
ward. The striker again flies up to continue the
cycle.



Chapter 10

HOTCHKISS 25-MM AIRCRAFT CANNON

The French Air Ministry, shortly alter World
War I, undertook to write specihcations for a
25-mm aircralt automatic cannon that would be
worthy of its superb air tforce and chose tor the
basic operating mechanism the Hotchkiss sys-
tem that had served France faithfully for many
vears. In the opinion ol the French, 1t was the
most reliable rifle-caliber machine gun in the
world.

Development on the Hotchkiss awrcralt can-
non was done wuth the utmost secrecy and the
work progressed very slowly due primarily to
lack of finances. It was carly in 1928 before the
pilot model had reached a stage ol development
that a selected group ol foreign observers was
permitted to see the weapon. It was demon-
strated as an antitank and antiairerafe gun hav-
ing tremendous weight, and could only be
mounted for shipboard use.

The lirst exhibition took place at the govern-
ment arsenal at Calais in July 1928, Among the
favorable things said about the weapon by prov-
ing ground oflicers was that it had less recoil
than any gun ol this caliber that the acuvity had
[unction hred. French cartridee manutacturers
had experienced considerable difliculty in pro-
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ducing a sauslactory powder for the new round
ol ammunition but the American Dupont Co.
undertook and solved this ballistic problem for
them.

The weapon was gas operated, as were all
Hotchkiss gun mechanisms. It was magarzine fed
and ar cooled with an announced rate of fire
ol 180 shots a minu&® The operating mechanism
was simple in design and very rugged in con-
struction. There were very few working parts,
all of which could be casily demounted and re-
assembled without the aid of tools. 'The French
consicdered the weapon adeal for che dual pur-
pose of air-to-air combat and also as an anti-
aircratt cun lor ground mounting. When used
in the later manner, the ofthcers in charge
proudly pointed out 1t had a maximum altitude
range of 26,246 feet, which was considered ex-
tremely good. One ol the most important char-
acteristics of this 25-mm cannon was shown when
in an ofhcial test an armor-prercing projectile
penetrated 14 inches of armor plate at 700
vards and %4 inch at 2,000 yards.

On the original modecel, the low rate ol five and
the 10-shot magazine appeared to Iimit its possi-
bilities for aurcratt use. No doubt this was ex-
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actly the mmpression the French were trying to
create, as their refined version for plane mount-
ing was being developed with very litle pub-
hcity.

In 1937, alter French arms plants were nation-
alized, the United States requested permission
to buy one, plus necessary accessories and am-
munition for testing. The Bureau de Cessions
de Materiel a 'Erranger informed our military
attachc¢s that the request was denied since the
weapon and 1ts development were considered
secret.

Nevertheless a few American mulitary repre-
sentatives did see the weapon and also observed
it firing. It was cycled by means of compressed
air, the French engineers having made a device
lor siinulating firing by means of high air pres-
sure,

The Japancse Government, having long been
a customer the Hotchkiss Co. and having
plants of its own manufacturing the firm'’s weap-
ons under lhicense, somchow sccured drawings
on this antaircratt version of the weapon and
made thousands of them.

ol

Before the French could do more with the
rehinement and modilication of the aireraft type,
the Hotchkiss plant fell into the hands ol the
Germans carly in World War 1. The Nazis,
recognizing 1t as a very serviceable weapon but
not considering it as satisfactory for plane use
as their own cannon, relesated these [ine weap-
ons to antlaircrate duty.
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The weapon 1 its final design was 96.25
inches long with a mussle u-l[:u:llv of 2,700 feet
per 5{1:111{1 using a 0.7-pound projectile. The
mcthods of operaton for both the amrcralt and
the ground gun were the same, except for charg-
immg and triggering. Barrel change was a slow
operation.

To fire the Hotchkiss cannon, the cunner first
positions the loaded magazine. The bolt asscm-
bly 1s then ' retracted until the spring-loaded scar
engages the gas piston assembly. In the aircrafi
aun, this is accomplished by the pneumatic
charger while with the ground cannon the gun-
ner uses a ratchet-type lever mounted on the
right side of the receiver. '1The lever 1s connecied
with rack and diIL'l' charging 1t 1s man
wally returned to 1s forward position.

Pulling the trigger releases the bolt and pis-
ton assembly allowing them o be moved lor-
ward by the compressed driving spring. Trigger-
ing of the aircraft gun is done by remote con-
trol with compressed air. In passing under the
leeder, the bolt picks up a round. As the round
is chambered, the spring-loaded extractor is
cammed over the base of the cartridee. The link
age-operated, positive-type lock 1s actuated by
the piston assembly. Alter bolt
stops in the battery position, the piston assembly
i1s forced forward another 2.25 inches by the driv-
g spring. 1 his movement causes the rotation
of the connecting link and the lock, which is
cammed up to engage the locking recesses in the
recciver. After the bolt assembly is completely

a gear

the assembly
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Bolt, Lack, ard Gas Piston Disassembled, Hotchkiss Automalic Aircrall Cannon,

locked, the firing pin which is carried 1n the
piston assembly strikes the primer, firing the
round.

As the projectile passes through the bore, a
small portion of the expanding gases move
through an orifice in the barrel and into the gas
housing. These gases act on the piston assem-
bly. driving it to the rear. 'T'his motion first re-
tracts the firing pin and then through the con-
necting link rotates the lock down and out of
engagement with the receiver. The bolt assem-

bly 15 now Iree to move rearward forced by both
the energy in the gas piston and the blow-back
pressurc in the bore. As the bolt recoils, the
cartridge 1s cxtracted from the chamber and
when the bolt rides under the ejector the spent
brass is kicked through an opening in the bot
tom of the receiver. 'T'he bolt and piston assem-
bly continue to recoil together compressing the
driving spring and unless the release of the trig
ger allows the sear to engage the gas piston, the
cycle will be repeated.

—————



Chapter 11

SCOTTI AIRCRAFT 20-MM CANNON

In 1928 ltaly, thanks to the talents ol one of
her best automatic weapon designers, had avail-
able for aviation use a highly advanced 20-mm
automatic cannon. Because of indecision more
than anything else, the nation did not take ad-
vantage ol the Scotti aircratt cannon and, by
failing to do so, contributed greatly to the weak-
ness of Italian fire power that was so evident
throughout World War II.

Alfredo Scotti, the invenwor of the system so
named, exploited in full one principle of op-
eration Irom pistol to cannon. His weapons
were all gas operated. The gas piston was used
only to unlock the piece, while a high residual
pressure remainced 1 the bore to furnish the en-
ergy to complete the cycle. The origination ot
this combination gas and blow-back system made
him famous and 1t was widely copied by other
gun designers. Scottt was strictly an inventor and
in no instance did he ever manufacture weap-
ons of his own crcation. Being an Italian subject
by birth, Scottr always made the provision, when
patent rights were assigned, that Italy had the
right to produce the weapons for her own de-
fense.

The Italian motor plant, Isotta-Fraschint, in
most cascs was the facility chosen for the produc-
tion ol the weapons. This company made the
first of these guns for test by the Iralian Gov-
ernment. The air force, however, had just had
an experience with another type of aircraft can-
non that resulted in a miserable failure, and that
branch ol the service was lett hostile to any ma-

I o B R R A

AR
iy gy BRI I e
iy byt gl i

re rErTEreTTe . "
L R e e e IOl i e S —

Scetti 20-mm Automatic Aircraft Cannon.
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chine gun larger than rifle caliber for installa-
ton 1n ‘highter planes. At the mstant ol the ap-
pcarance ol the frst Scotti cannon, all interest
was centered on the development of a 12.7-mm
machine gun employing an explosive bullet that
had been perfected by Italian ballistic engineers.

All through the thirties practically no encour-
agement was given the producers ol any aviation
cannon to refine or improve their guns. Later,
however, when it was ruled that an explosive
12.7-mm bullet was a violation ol international
law, and those responsible [or the procuremers
of aircraft armament realized that they were left
without an adequate weapon as a defense against
bombers, it was practically too late to undertake
the development of a larger gun. Shortly after-
wards, Italy was engaged in war.

Had the Scottl gun been recognized from the
lirst and a project on its refinement for aireraft
use been imitiated. no doubt 1t would have been
one of the most reliable 20-mm cannon of World
War 11, In physical appearance it greatly resem-
bled the Oecrlikon, m which lactory the first
auns ol this type were produced under license.
In 1932 Scottn sold his patent rights to the
Ziirich-Ocerlikon Co. of Switzerland, which made
a lmited number for the commercial trade, used
principally by small countries both in Europe
and South America, which had need for a rehi-
able aircralt cannon that did not ivolve oo
much cash outlay.

It was deseribed by its promoters as ideal for

hoth rveralt installauon and anocank work,
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Scolti 20-mm Acvtematic Cannon en Antiaireraft Mount.

This double duty was attractive to the procure-
ment authorities ol seccond-rare powers. The can-
non’s main claim to fame is that it was copied
basically by another company in designing what
resulted m the frse-line automatic aircralt can-
non ol two major powers.

During the latter days of World War II the
[sotta-Fraschini Co. manufactured the weapon
in quantity, although too late to be of use to
[taly, particularly since it had had so little bat-
tle testing to evaluate its effectiveness. Tt is
known, however, that the Italian proving
erounds reported reliability of action at 600
shots per mmute and a svstem of feeding with a
metal disintegrating link belt had also been suc-

cessfullv emploved. This was in nselt a worth-
while accomplishment.

To lrve the Scortr cannon. the operator 1m-
stalls a loaded belt, strip, or drum. as the case
may be, and pualls the firing mechanism to the
rear by the charging handle. This hirst move-
ment unlocks the bolt and retracts the hring
pin. 'he assembly is held in the cocked position
under tension ol the compressed driving spring.
Bv actuating the wrigger, the sear 1s released and
the bolt starts home, stripping a round out of
the feedway and pushing it ahead as the two-
piece bolt starts into the last phase of chamber-
ing the round. Lugs on the bolt head engage
cins in the barrel extension, giving the bolt
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head a fraction of a revolution turn and locking
the barrel and bolt head together.

The firing pin is housed inside the bolt and is
attached to slides that, upon removal of the ob-
structing lugs, are lorced forward by both mnertia
and driving spring pressure. 'The firing pin 1s
directed 1nto the primer, which dctonates the
propellant charge. When the projectile passes a
port in the barrel, sufficient gas is bled into a
cylinder that houscs the gas piston. This closcly
metered gas gives the piston a slow backward
thrust movement at just the right instant to per-
mit contiguous slides to move rearward. They
rotate the bolt head while a high residual pres-
sure remains in the bore.

The mclination ol the locking lugs at a 60°
angle makes unlocking require little energy, as
the gas pressure acting on the face of the bolt

o047

would rotate the lugs and unlock were they not
covered by the slides. The latter having retracted
the attached firing pin, the whole mechanism
starts to the rear, with the operational force now
coming from the remaining gas, or blow-back.
The empty lubricated cartridge case, being held
to the bolt face by the extractor, slips back with
the recoiliig holt and 1s pivoted out of the re-
ceiver upon making contact with the ejector,

The bolt continues to recoil until stopped by
contact with its spring-loaded bufter and com-
pression of the driving spring. II the trigger con-
tinucs to be depressed, the bolt starts on 1ts
counterrecor]l stroke to repeat the cycle of op-
eration. Release ol the trigger pressure causes
the sear to rise and engage the recess in the back
of the bolt, holding the entive bolt assembly to
the rear.



Chapter 12

L+]

[LUBB:

A prominent Berlin engineer, H. F. A, Liibbe,
completed m 1929 a working model of an auto-
matic gun that he considered the last word 1n
atrcraft armament. The weapon was also held
to be highly desirable for use against armored
vehicles.

The gun in question was gas operated, had a
bore diameter of 20 millimeters and had proved
capable of firing at the rate of 360 shots per
minute. It was air cooled, magazine (drum) ted
and its weight was only 107 pounds without
leeder. These features are evidence ol the care-
ful planning that went into its design. The com-
ponents were so devised that they could be dupli-
cated 1n mass production and the simplicity of
construction 1s shown by the fact that there were
only 50 parts in all.

Rhemnmetall, Germany’s big arms-producing
plant, became interested in the weapon and in
1931 its leading ordnance expert gave a favor-
able opinion on it. The German War Office
oflicially tested three of the guns at its proving
grounds. The results were unsatisfactory and
alter one more attempt to revive interest in its
production, nothing was done either by the in-
ventor or the German ordnance department to
promote it.

20-MM AIRCRAFT CANNON

The complete assembled unit consists of the
receiver, barrcl, charging handle, magazine, bolt,
oas piston, and push rods. The bolt is held
hrmly by a transverse breechlock until the pro-
jectile has cleared the bore. The barrel 1s quickly
interchangeable (3 seconds by actual test), fas-
tening into the receiver by means of the bavonet
lock. 1'he actuanng lever in the bolt assembly
has a handle protruding through the left side
of the receiver for charging the picce manually
and this unit must be removed hrst belore com-
plete disassemblv,

Incorporated in the bolt 1s the locking block
which is actuated by a lever arrangement that
unlocks the action upon reaching a sate cham-
ber pressure. 'The gas piston which controls the
lock serves as an obstruction in the path of the
firing pin, making impossible the discharge of
the weapon before the breech 1s securely locked.
A heavy spring buffer located at the rvear of the
receiver absorbs the shock of the recoiling parts
and returns them to battery,

The magazine 1s an open druni-shaped con-
tainer holding 30 rounds that are ted in by two
flat-shaped spiral springs. In order that the point
ol the projectile does not mjure the magazine
when shoved forward violently by the act of

Libbe 20-mm Auvtomatio Aircralt Cannon and Feeder.
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Liitbba 20-mm Autcmatic Aircraft Cannon Disassembled,

chambering, a specially hardened piece of metal
is attached to the tront portion of the feed. This
detlects the nose ol the projectile mnto alinement
with the axis of the bore. During hring, the
barrel and receiver recoil in a cradle which
serves also as part ol the mount.

In the barrel there are two diametrically op-
posite gas ports cnclosed in a cylindrical hous
ing that 1s also the gas piston. The piston has a
short exposed return spring. Mounted beneath
the barrel is a long push rod fitted between the
gas piston and the bolt-actuating lever. Around
the rod 1s the driving spring and the two are
inclosed in a tubular housing. The bolt-actuat-
ing lever i1s pivoted in the bholt body and the
tail of the lever extends well below 1. Halbway
down its cxposed length the lever is machined
to fit into a slot in the alt end ol the push rod.

When the Liibbe 20-mm automatic gun is
fired, the projectile passing through the barrel
uncovers the gas ports. The expanding gas
strokes the piston which in turn forces the push

rod rearward. The latter, being attached to the
bolt-actuating lever, swings the bottom of the
lever to the rear, while an ear on the top ol the
rod withdraws the firing pin.

When the lever is moved in this manner, its
front face is rotated in a downward direction.
T'his lace, being engaged with the lock, slides
the latter down and out ol the locking recess n
the top ot the receiver. The bolt assembly then
recotls trom blow-back compressing the driving
spring in the push rod assemnbly.

At full recotl the gun can be seared. If allowed
to fire again, the driving spring returns the
mechanisin to battery. When the bolt stops, the
lock 1s alined with the locking recess and the
driving spring continues forcing the push rod
lorward. This causes the lever to rotate in the
opposite direction and raises the lock. The firing
pin, being attached to the push rod, continues
to travel forward and strikes the primer, as the
cycle 1s repeated.



Chapter 13

RHEINMETALL-BORSIG AUTOMATIC AIRCRAFT

CANNON

Ehrhardt, Solothurn, and I'lak 30 Cannon

At the time of the signing of the Armistice on
11 November 1918, there were in German arms
plants a number ol experimental weapons des-
perately being worked upon in order to stave
oft disaster. Many ol them were being fabricated
under the highest priority. Among these weap-
ons was a pilot model automatic cannon, con-
structed at the Rheimmetall plant at Dusscldort,
and devised by the director ol the lirm, Hemn-
rich Ehrhardt, who was world famous lor his
developments m held arullery.

The gun 1n question was a 20-mm recoil-
operated, air-cooled, magazine-fed automatic air-
craft cannon. 'The locking mechanisim was based
on a patent by Louis Schmeisser, who as early as

1907 ;mwn{:‘r! all rights to Rheimmetall, and it
was later imntroduced in a machine cun known
as the Dreyse (MG-13). In fact, the Rheinmetall
aun, sometimes called the Fhrhardt, was in real-
ity Just a scaled-up version of the rille-caliber
machine gun, having identical locking action
and acceleration. For the first time in automatic
cannon, the driving spring was housed 1n the top
of the hinged cover group. This has since been
a characteristic feature of German automatic
\\'I‘HIHJIIT\.

With the occupation of Germany and the tak-

ing over of ordnance plants by the Inter-Allied
Control Commussion, officials at Rheimmetall
knew that the discovery of theirr new cannon
would lead to 1ts being destroyed or, worse vyet,
tested and copied at the Allied proving grounds.

[n order to forestall this, just betore being t lqu
over, the few weapons that had been made, -_1||‘}11“
with all spare parts, patterns, and mechanical
drawings, were shipped to neutral Holland and
placed in storage until the occupation forces left
and this weapon could again he produced. The
move achieved its desired result. The Allier

Commission’s reports constantly referred to
Fhrhardt cannon but admitred thart one had no.

lallen Into its possession for study and test.

An attempt by Rhemmetall m 1929 to estal
lish a subsicdiary company in Holland under the
name ol Hollandische Industrie und Handels
Mattschaps (HIH) turned out to be unworkable
In the same year, the firm ;ir_'flllil'f'fl ownershi)
of the Waflenfabrik Solothurn A. G. in Sol
thurn, Switzerland, also a neutral country. Thi
plant was originally a watch-making plant, but
most certainly the new German owners had
other 1dcas m mind when, with capital fur-
nished in large part by the government. they
took over operation ol the ;";Luu

No sooner had Solothurn been established as
a legiaumate outlet for the parent company in

Ehrhardt 20.-mm Automatc Aireraft Canron.
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jerlin than a fully developed rille-caliber ma-
chine eun and a 20-mm automatic cannon were
put on the market. 'T'he cannon, known by now
as the Solothurn, was none other than the
Schmeisser-LLhrhardi-Rheinmetall cun that had
been kept away from the Allies after World
War 1.

As early as 1926, two of Rheinmetall’s most
talented automartic-cannon specialists, Fritz Her-
lach and Theodor Rakula, became actively en-
zaged in refining and modifying the weapon un-
al 10 met the demands placed upon it by its
producers. Both men became important ofhcials
of the company, because of their ‘excellent work
m designing antomatic arms. Herlach succeeded
Ehrhardt as director of the company and Rakula
acld the important post of chiel engineer. As
oon as the Solothurn plant 1 Switzerland was
raken over, both men translerred to the new
actory and worked on the Solothurn 20-mm gun
ith the purpose of placing it in competition

Wothe Oecrlikon gun, also ol German origin
wa manufactured 1 nearby Zirich,

The evele ol operation on the Solothurn 20

m automatic cannon consists of the following

Eheinmetall (Salothurn) 20-mm Automatic Canron Model ST-5 on a Naval Mount.

sequence: A loaded magazine 1s put 1nto posi-
tion on the left side of the recerver with the bolt
forward. The selector switch 1s then placed on
Safe. The cocking lever is swung out and pulled
vigorously to the rear. When the bolt engages
the sear in its rearmost position, the lever is re-
turned to battery. The first movement rearward
unlocks the weapon and cams the striker down,
cocking the piece.

The switch is now turned to Fire. The weapon
has two hand grips mounted on the back end of
the receiver. With the right grip, single shots
arc hired, while the left grip delivers contunuous
ire. When etther trigger grip is rotated, the sear
is disengaged from its recess 1n the bottom of
the bolt. This allows the assembly to be driven
[orward under compression of the driving spring,.

In gomg forward, the bolt face strips a round
from the feed mouth and starts to chamber it
The unlocked barrel that has been held to the
rear now starts final movement forward after
being released by the rising ol the pivoting lock
behind the bolt. This act rigidly backs up the
cartridge that 1s being chambered. The last
traction ol an mch before going o [ull bat-

TR
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Rheinmetall {Solothurn) 20-mm Automatic Cannon Model ST E, Showing Ease of Disassembly,

tery position uncovers the spring-loaded striker
allowing it free movement to fly up and strike
the primer. The recoil caused by detonating the
powder charge, which is much greater than that
required to operate the weapon, is dampened
out by use of a muzzle brake. The remaining
energy pushes back both the barrel and the bolt
with the pivoting lock holding the assembly
locked together for a distance ol 7% inch. At this
point the rear arm of the locking lever carried
in the barrel extension hits the inclined face of
a stationary ramp in the receiver. It slides up
and along this slope forcing the forward face
of the unlocking arm down until it frees the
bolt.

Then hegins the action of the accelerator
lever which is rotatably lodged in the cradle and
15 engaged between the barrel sleeve and the
breech piece. The recoiling barrel has changed
its position until 1t has a mechanical advantage,
thereby transmitting the energy to the bolt

speeding it rearward. While the bolt continues
to the rear, the extractor has withdrawn the
empty cartridge case [rom the chamber and po-
sitions it to be struck on its base by the ejector
which kicks it through the opening in the right
side of the receiver. The remaining bolt energy
is absorbed by compressing the driving spring
and striking a rubber buffer, If the sear remains
depressed, the cycle 18 repeated.

T'he aircraft gun, similar in design to the
above weapon, was designated by the parent firm
as the MK-ST-11. It was more streamlined and
had a ratc of fire of 280 rounds a minute. A
ratchet-type charger replaced the straight-pull
type. An odd-looking interchangeable twin-drum
magazine holding 20 cartridges and an empty
cartridge-case bag was used when mounted as a
free gun.

The barrel was the quick-disconnect type us-
ing the bavonet lock. A muzzle attachment was
alwavs emploved and rates of fire were increased
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Rheinmetall 20-mm Automatic Aircrait Canncn, Model ST-11.

by eliminating the back part and substituting a
flash hider. This weapon was ted through the
top of the receiver and the driving-spring assem-
bly was mounted underneath.

MK-ST-b was the nomenclature eiven the
antiatreralt weapon. It was adapted to shipboard
as well as to land use. It differed from the basic
first model Solothurn automatic only in the ac-
cessories found necessary for various types of
mounting and training,

The gun was offered commercially to prac-
tically everv major power in the thirties. T'he
British Air Ministry ran tests in competition
with the Ocrlikon gun in 1935, resulting in the
selection of the later weapon. The United
States undertook a trial at Aberdeen Proving
Ground even prior to the Britush. On 25 Sep-
tember 1933, the commanding officer in report-
ing the results summed up the entire proceed-
ings with the statement that “while the weapon
did function reliably, there was nothine unusual
or outstanding enough to warrant replacing
similar weapons we alrcady have.” It was not con-
sidered an 1improvement on cannon then under
desion 1n American arsenals.

The German high command thought quite

highly of the weapon as an antiaircraflt and tank
gun and used thousands of them at the begin-
ning of World War 11 under the official name
of Ilak 30. It remained in use until displaced
by an mmproved design.

German military authorites, remembering
well their plight in World War I when the Brit-
ish introduced the armored tank, felt that an
adequate antitank gun should be 1 their pos-
session 1 case of another war. As their needs
demanded that it have a large bore with an auto-
matic, or at least semiautomatic action, they
turned the problem of a cannon of this nature
to Rhemmetall for solution.

Herlach and Rakula, who took over the job,
saw at once that, 1t the weapon had to be as
mobile as desired, it must be a shoulder-oper-
ated prece with at least a 20-mm bore. The
one thing most apparent to these engineers was
that the MK-ST-5 could not be adapted. The
locking system used n this weapon transmitted
too much recorl or kick to the shoulder to make
its use permissible unless the weight were greatly
increased and this would defeat its purpose of
bemg highly mobile.

As they could not employ the Schmeisser ac-
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tion, as 1 the earlier Solothurn gun, the next Flak 18 Cannon
1ove was to adopt the Stange system of locking

that had been used so successfully in rifle-caliber Shortly after the introduction of these single
machine guns. It was scaled up to produce a  shot 20-mm semiautomatic rifles into the sern
mechanmism capable of handling the high-velocity  ice, Rheinmetall ¢ngineers again turned thei
20-mm cartridge. The working parts were de-  attention o the development of an automati
signed to dampen out the recoil forces so that 37-mm cannon, using a centrally locked bolt tha
the explosion of the powder charge took place was a byproduct of their semiautomatic cannoi
while the securely locked barrel and bolt assem-  development.

bly were still traveling forward with great speed. Locking was done in the simplest manne

The result of their cfforts was the MK S-18-  imaginable. The cocking handle that protrude
100 and the later relined MK S-183-1000 semi-  Irom the bolt head rode in and was guided by
automatic antitank gun. The Tank Buchse, as a long slot cut in the side of the receiver. As th

it was called by the German soldiers, was recoil bolt head approached battery, the guiding slo
operated, clip led, air cooled and semiautomatic  curved quickly, rotating the locking lugs on th
in action, with a quick detachable barrel that  bolt head and locking it rigidly to the barrel
had splines cut on the aft end to facilitate cool- It 15 easy to sce that with this method there wa
ing and a [lash hider on the forward pare. It not che slightest hesitation of the action goin;
used a high-velocity cartridge that, when loaded into battery and that the tull force of inerti
with an armor-piercing projectile, could pene-  could be utilized to dampen the shock of recoil
trate 114 inches of armor plate at 350 yards. The T'he Rheinmetall designers did what so man
weapon became quite popular with the Ger- engineers do under varying circumstances. ‘No
man soldicrs as they felt it answered a long-felt being able to apply Stange’s locking system a
need. shown 1n the patent, they simply reversed the
The Stange system of locking by rotating a principle and came up with something tha
sleeve between barrel and bolt was used on the  could be successlully used.
MK 5-18-100 and the S-18-1000, exactly as This weapon fired full automartic, being fe
designed by the inventor. Little or no difference by clips of cight rounds. The rate of fire wa

existed between the two weapons. A cycle of  given at 180 to 200 rounds a minute and upol
operation will not be given on these weapons its introduction was given a thorough test by

e

as they are scmiautomatic and their mention the German Army 1n competition with a Mau
here 1s only because of a highly successful auto- ser-produced 37-mm egun of similar desion,

) 4 M= y i
matic cannon that evolved from these carlier The unusually reliable action during the tria
Sus. brought about its choice over its competitor. I
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was promptly adopted and given the designation
Flak 18, German antiaircralt regiments nsed it
as their primary defense weapon. A highly sen-
sitive fuze was used on the high-explosive pro-
jectile. During one test at a range of 5,000 yards
it was fired against a metal wing of an amrplane.
The projectile, upon entering, made a very
small hole and then detonated, tearing out a
section of the wing over 8 feet square. The Ger-
man anutaircraft gunners estmated only one
hit would be necessary to bring down the largest
planes.

Thousands of Flak 18’s were installed belore
World War II by all German services. They
were mounted 1n the fixed loruhcations on the
Kicl Canal, as well as along the coast, and 1t was
considered the first-line automatic weapon for
antiaircratt defense by the German Navv. Al-
though 1ts main purpose was against aircralt,
the army always looked upon it as a dual-pur-
pose gun that could be used effectively against
armor il tanks were too heavily protected to be
stopped by other guns.

MK-101 Cannon

By the ume World War 11 began, so much
automatic cannon development work was under
way in Germany by different plants that the
designations given to prototypes and already
adopted weapons became highly confusing. By
the end of 1942, a new system was instituted ol
identifving cach ol the four plants which were
handling 90 percent of all experimental and de-
velopment work. Rheinmetall-Borsig was  al-
lotted the number 1; Mauser, 2; Krieghoft, 3;
and Krupp, 1.

To identily a weapon, the first digit repre-
sents the plant that developed it, and the last
two stand for the order or sequence in which it
was developed. As scveral firms were given the
same problem 1n design, the company credited
with the solution had 1ts number assigned to the
project. which it carried all the way through to
adoption. For instance, il Rheinmetall devel-
oped a prototype lor the thirteenth type of
weapon specificd by the military authorites, the
oflicial designation of the finished nrodact would
he MK-113. If Mauser were first to succeed in
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this development, the nomenclature would be
MEK-2135.

The first weapon to reccive the new marking
was a 30-mm automatic aircraft cannon which
turned out to be merely a scaled-up version of
the early 20-mm antitank gun, the Mark S-18-
1000. 'The weapon was designated the MK-10]
—Ailrcraft 30-mm automatic cannon. It had a
very long chamber and used an extremely high-
velocity cartridee for an automatic awcerafr can-
1O,

The locking system is the locking ring prin-
ciple, so successlully exploited by Rheinmetall’s
Solothurn plant in the production of many rifle-
caliber machine guns. The in-line action has a
bolt with lugs on its forward part to be driven
onward by driving-spring compression; upon
contact with a collar or ring it turns and locks
all these members as one piece unul freed by
recoill movement. The weapon is electropneu-
matically charged. It has a means of manually
retracting the bolt after it is unlocked, but the
necessary rearward movement to free the bolt
and barrel must be done by compressed air.

The bolt sear 1s disengaged from its recess in
order to hre and remain disconnected until the
last round leaves the feed mouth, '['here are two
different Lypes of magarines with this gun. One
1s {lat; the other made in the form ol a drum.
[n both cases, however, the cartridges are posi-
tioned by spring pressure. When the last round
leaves the magazine, a spring-londed ftollower
strikes a latch which allows the sear to engage
the bolt holding it to the rear. Cocking the gun
1s thus unnccessary after placing a loaded [eed
clip mto position.

The firing circuit is designed to permit either
single shot or automatic ire. When firing is in-
terrupted by opening the electric cirenit, the
bolt will go home with a round in the chamber.
The torward end ot the barrel is fitted wich
muzzle brake and recoils within the recuperator
housing. Interrupted threads in the breech end
allow a quick disconnect and longitudinal cuts
in 1t furmish rigidity and addiconal surface for
heat dissipation. The bolt 1s flat in design on
both top and bottom with lugs on each side to
engage mating interrupted threads in the lock-
g sleeve. A spring-loaded extractor is on the
under side and on top 15 a patented leature of
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Fteinmetall 30-mm Automat e Aircraft Cannon, ME-101.

Stangc’s that permits an unusually short recoil
stroke belore picking up the mcoming round.
A safety lock can be so positioned as to make it
impossible to depress the solenotd actuator.

To fire the MK-101, a loaded drum 1s at-
tached in its fastening latches on top of the re-
cerver. A from a cylinder 1s admitted to the
charging mechanism through an electric solenoid
valve. This allows compressed air to enter the
piston housing agaimnst the charging piston, forc-
ing i1t back with the bolt assembly until 1t en-
gages a rear-searing device after the contact but-
ton of the charging valve has been broken. The

THE MACHINE GUN

release of air depresses the sear and allows th
bolt assembly to be driven forward under energ
ol the compressed driving springs.

The bolt lace picks up a round from the
mouth ol the feed, chambering it at the same
time the rotating sleeve locks the picee in bat
tery. Firing is accomplished by depressing the
button that engages the solenoid; this moves 4
lever that in turn disengages the front sear from
the hring pin grooves. At this time a heaw
spring drives the firing pin into the primer, 1o
fire the chambered round. 'The barrel, bolt, and,
locking sleeve are all hirmly joined while the
projectile is traveling through the bore and re
main that way until an inch and a half of recoll
Lakes place.

During the first bit of travel the cocking lever
is pivoted, at first withdrawing the firing pin
within the bolt face and then compressing the
firing-pin spring tightly until it is seared back,
fully cocked. 'I'he locking sleeve, the rollers of
which arve guided 1 the cam slots, is now ro-
tated unlocking the bolt, at which point the
accelerator speeds the bolt rearward. The barrel,
and locking sleeve are held in a retracted post
tion while the bolt is still recoiling. It carries
the empty cartridge case, withdrawn from the
chamber by the extractor, until the ejector
makes contact with the rim of the case, pivoting
it out the ejection slot in the bottom of the
ICCe1ver.

FFurther recoil compresses the driving spring
and the bolt hits the buffer, alter which an op
posite movement begins. As the bolt moves for-
ward, the first round m the magazine 1s started'
towards the chamber. At the same time the ex-
tractor claw is cammed over the rim of the car-
tridge. Shortlv before the bolt strikes the lock-
ing ring, the coupling lever is lifted by an in-
clined ramp on the bolt body. This rcleases the
retracted barrel and locking ringe at the exact
imstant the bolt lugs are opposite their mating
threads in the ring. The rollers in the locking
ring follow the camming grooves which rotate
the sleeve. quickly locking the entive assembly.
If the solenoid is still actuated, the firing lever
movces the scar out of engagement with the but-
ton on the firing pin. The latter flies forward to
fire the propellant charge in the cartridge again.
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Fheirmetall 30.mm Automatic Aircralt Ceannon,

MK-103 Cannon

While the MK-101 was used by the German
Luftwaffe mostly on the Russian fromt i the
Hemkel 129, a heavily armored plane especially
designed tor ground attack, this type of nstalla-
tion was also employed lor tank-destroving pur-
poses. And while it was designed tor specific
work and 1ts over-all use was limited, 1t certainly
called attenuvion o the need tor a 30-mm aircraft
gun of this type with more fire power.

It was soon followed by another Rheinmetall
development, the MK-105. This 30-mm auto-
matic aircraft weapon was also gas operated, ar
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ME-103.

cooled and belt Ted, a metal diasimtesrating hink
heing used. The feed was actuated by the recoil
forces ol the cun. The primer was lived elec-
trically with charging and scaring being per-
lormed by compressed amr. A muzzle brake was
emploved to reduce the shock ol recoil. The rate
of hre was 150 rounds a minute. Locking ol the
bolt was done when two swing-type locks were
forced behind their locking keys i the barrel
extension body. A gas piston located beneath the
barrel furnished the power to unlock and drive
the bolt assembly to the rear, assisted by blow-
back forces. The locking arrangement on this
gun was practically identical with an experi

¥
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Bolt Assembly of Rheinmetall’s 30.mm Automatic Aircraft Cannon, ME-103. Left: Bolt Mechanism Disassembled. Right: Bolt
Mecharism Assemblec and in the Locked Position.
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mental one from an American automatic gun
that never advanced bevond the prototype stage.

To fire the MK-103, the gunner places a
loaded belt in the feedway until the first car-
tridge 1s behind the belt-holding pawl. Then air
is turned into the charging mechanism by actu-
ating the charger valve. The pneumatic effect on
the charger’s piston-like front and on the driv-
ing springs forces the whole assembly rearward
carrying the bolt group with it. The sear en-
eages the bolt and holds it in a cocked position,
until another valve releasing air pressure forces
the holding device down and allows the bolt to
fly forward under tension from the driving
spring. On the final movement rearward, the
center pawls in the feed position the first round
for stripping.

As the bolt is driven forward, the rammer en-
oages the rim of the mdexed round and starts
to chamber 1it. The extractor claw 1s forced over
the lip of the rim at this time. The upper part
of the bolt is abruptly stopped as its face strikes
the breech. However, a striker on the rcar of
the piston keeps on to force the two swinging
locks out into their locking abutments into the
barrel extension, thus locking the bolt sccurely
behind the chambered round.

The cannon now being loaded and ready to
hre, pressure on the trigger button closes the
circuit and the electric primer in the cartridge
is set ofl. The action remains locked for the first
2 inches of recoil, but force 1s transmitted to the
feed pawls and they are moved over one space
shoving the cartridge across the spring-loaded
ranmmmer, forcing it down. After the projectile
has cleared, pressure is brought on a gas piston
housed in a cylinder beneath the barrel. Being
driven rearward, the piston and shide uncover
the two locks, allowing them to move into the
bolt body and all recoil together. The extractor
pulls the empty cartridge case from the chamber
and holds it until the ejector at the rear of the
feedway strikes the top of the rim, knocking 1t
down and out of the receiver. Continued recotl
[fully compresses the driving springs and the
final movement ends with the bolt striking the
bufler. The first phase of counterrecoil places
the cartridge-holding pawl in the feeder over
the next round. The rest of the forward travel
is used to strip and chamber the new round and
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to lock the action into battery. The cycle 1
repeated if the electric circuit 1s still energizec

MK-108 Cannon

When the German Air Force was suddenl
thrown on the defensive by heavy bombing raids
an automatic cannon was offcred by Rhein
metall that was designed tor one purpose onls
atr-to-air combat against big bombers. The gur
was given the designation MK-108. Althoug!
design began in 1941, 1t was not given the high
est priority in production until 1944. One dired
hit from 1ts unusually large projectile wa
deemed sullicient to bring down any plane.

The weapon was blow-back operated. rea
seared and belt fed, with a maximum rate of i
of 450 rounds a minute. It used electric ignitiol
and was charged and miggered by compresse
air. On the ME 109 plane the gun was mounter
on its side and fired through the hub of the prc
peller. Sixty rounds of ammunition were led b
means of a metal disintegrating lhinked belt fror
an ammunition can that was located directl
above the gun.

The system of opcration cmploved 1n the
MEK-108 1s nothing other than the origina
Becker-Oerhikon method, brought up to dat
and using a larger cartridge. The barrel and re
ceiver do not recotl, the entire lorce being taker
up by the rearward motion ol the heavy bol
against strong springs that also act as buffer:
There is no locking action between the barrel
and bolt at any time.

An extra long and heavy push-out type link
holds the cartridges and as the bolt goes for
ward upon release of the sear, a rib on top d
the bolt passes through the link to push a round
into the chamber. After being hred, the empty
case is withdrawn and repositioned in the link
there being no ejection of the single cartridue
as in most other automatic weapons.

Due to the lact that straicht blow back 1s used
it is necessary that the ammunition be prelubrt
cated. The most unusual feature about the am
craft model is the extremely short barrel with
its resulting low muzzle velocity. The term, head
space, in its ordinary sense, is not applicable m
this gun. The electric civcuit leading to the fir
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ing pin is closced the instant the round is safely
inclosed, but because there 1s a certain time lag,
the primer detonation ot the charge actually
takes place after the circuit is broken but while
the mass of the heavy bolt 1s still advancing.
This utilizes the wremendous [orce forward as a
substitute for a locked breech.

Since the ignition s tripped well out of bat-
tery, the electric system is designed to make 1t
impossible to energize the hring pin with a bolt
fully home. For with a closed bolt minus the
forward speed of the assembly. a round fired in
this position would wreck the mechanism. The
air charger consists of a hxed piston and shiding
sleeve with a stout retaining spring. Air is intro-
duced by means ol a solenoid valve. After charg-
ing, deenergizing the solenoid causes a valve to
open dumping the charger side of the line. The
return spring then moves the assembly back to
the front of the recerver.

The feed is unique, two operating lugs actu-
ated by grooves cut in the top ol the bolt work-
ing by means ol linkage. Disintegrating links
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are necessary for successful operation. The links
enclose both the cartridee case and most ol the
projectile, presenting a solid chute when posi-
tioned 1n the receiver. Feeding 1s accomplished
in two movements. As the bolt moves rearward,
the cartridge and its link are moved outward by
the ejection pawls while the incoming round
and link are started over by the two teed pawls.
When the bolt begins counterrvecoil, the feed
pawls move back m line with the chamber car-
rying the incoming round.

Lach phase ol operation produces a separate
motion for the leed belt. After the cartridae is
chambered and fired, the empty case 1s returned
to its former place in the link as before feeding.
This allows the linked empty cartridge to come
from the opposite side ol the receiver. With the
projectile m a cartridge, a Iink could not be
separated, but atter 1t 1s out, the links can come
apart upon leaving the gun and a metal finger
on the side ol the receiver accomplishes this
action. Another unusual feature about this very
eficient weapon is that over 80 percent of it is

Rheinmetall 30-mm Automatic Aircraft Cannon, MK-108,
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constructed of stampings, making its manufac-
ture both easy and cheap.

To prepare the MK-108 for firing, the ar-
morer places a loaded belt of cartridges in the
ammunition container and inserts the first round
under the belt-holding pawl with the bolt for-
ward. The pilot gunner, when readying the
weapon for combat, pushes in on the charger
button. The electric-powered solenoid opens an
air valve on the charging device that throws the
bolt rearward until it engages a sear that holds
the assembly In a cocked position. The valve
now releases the air, permitting the charger to
return home from its own spring tension. On
this recoil stroke of the bolt the belt-feed lever,
actuated by lugs riding in grooves in the bolt
body, moves a cartridge over to the edge of the
feed mouth.

The gun 1s now cocked and a cartridge posi-
tioned for the next phase of operation. When
the sear 1s released, the heavy bolt starts home
under compression of the driving spring. Its
first forward movement causes the incoming
round to be moved over the necessary distance
to be indexed. The bolr face, which is narrower
than the cartridee widch, contacts the base of the
cartridge pushing it through the link into the
chamber. At a distance of onc-sixteenth inch be-

THE MACHINE GUN

tore final movement is halted by complete cham-,
bering. an electric contact is made that ener
gizes the firing pin.

This detonates the electric primer, but the
time delay 1s enough to allow the bolt to go still
farther into battery. Actual explosion of the pro
pellant takes place while the bolt is still travel-
ing at full speed forward. This permits the pro-
jectile to clear the bore ol the weapon before the
heavy bolt can begin recoil movement. The
lubricated cartridge casc 1s free to exert full
blow-back pressure on the lace ol the bolt which
starts recoiling immediately after the projectile
clears.

The cartridge case is supported by the extrac
tor until the bolt face clears the rear end of the
link at which time a dog rises to stop travel of
the empty case leaving it in link. Continued
movement of the bolt to the rear causes the feed
arms to move the belt over three-fourths of a
space shoving the empty case and link outside
the receiver. The bolt recoil is stopped by com-
pression al the two strong driving springs which
places the action into counterrecoil to repeat the
cycle if the solenoid remains actuated.

The Lufrwaffe’s operational tactics were al-
tered to meet the attacks of Allied heavy bomb.
ers, and highter aircraft were required to strike

Rheinmetall 30-mm Automatic Aircraft Cannon, MK 108, Disasserrbled. (1) Blast Tuke. (2) Back Plate Assembly. (3) Bolt As-
sembly. (4) Receiver and Barrel Assembly. (5 and 7} Driving Sprine Assembly. (6) Charger Spring Assembly. (8) Sear Plate

Assembly. (9) Feed Cover Plate Assembly.
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at very short range well inside the fighter screen.
For this purpose the light MK-108 gun (135
pounds) with lower muzzle velocity but with a
high-capacity high-explosive projectile was very
efhicient.

This gun was nicknamed the “pavement
buster” by American ordnance men, due to 1ts
appearance and to its slow but steady rate of fire
which sounded like the very common pneu-
matic-power tool. All ammunition made for this
wcapon was either high explosive or incendiary
tracer, as its low muzzle velocity ruled out thc
practicability of using either the ball or armor-

piercing types. The short barrel, which is a big
factor in excessive muzzle flash, was compen-
sated for by using a long blast tube in all mount-
ings. This not only dampened out the flash, but
allowed the blast to be trapped and bled off to
prevent damage to the skin surfaces of planes.

The weapon represents the highest degree of
ethciency that the Decker system has bceen
brought to and was remarkable in many ways.
It was most fortunate for the Allies that its pro-
duction and mounting in jet planes was not
started earlier, as it accounted for many B-17s
during the latter days of World War 1L



Chapter 14

BIRKIGT TYPE 404 20-MM (HISPANO-SUIZA)
CANNON

Early History of Hispano-Suiza Company

The Société¢ Trancaise Hispano-Swiza 5. A,
located 1n Bois Colombes, France, a Parisian
suburb, emerged from World War I as one of
the most famous aircraft engine manulacturers
in the world. T'his firm was first organized 1n
1904 for the manutfacture of automobiles 1n
Barcelona, Spain, by a Swiss engincer, Marc
yirkigt, with the hinancial snpport ol the Span-
ish King Allonso X111 (hence the name His-
pano-Suiza, meaning Spanish-Swiss). A plant 1n
Paris was founded the same vear, which became

headquarters  for the organization.  During

World War I 1t played no small part in con-
tributing to victory as its battle-tested power
plants were used after August 1914 in practically
all first-line Allied fighting planes. "The Spad,
perhaps, was the most ontstanding of such air-
cralt. "This important work was done under the

Marc Birkigt, Designer of the Hispano-Suiza 20.mm Automatic
Aircraft Cannon, Typs 4J4.

supervision and control of Marc Birkigt, the
techmcal director, Ferdimand Fowe, the com-
pany’s chiel designer, and Louis Massuger, the
head engineer.

The firm and its officials did not confine their
war cllorts o the production of aircraft engines,
As early as 1917, Birkigt solved one ol the most
intricate of all problems that faced ordnance en-
gineers, namely, how to fire an unsynchronized
ocun forward without hitting the whirling pro-
peller. Birkigt conceived a method of mounting
an aurtomatic cannon between two banks ol ¢yl
inders in the engine and hring through an offset
hollow propeller shaft. He not only put his idea
into operation but produced 1t in tune for farly
extensive use during the last days ol the war.

T'his original 37-im motor cannon was effec-
tively used against amrcratt made of wood and
fabric, when supplied with a smooth bore barrel
and canister shot. The shot was made up of 24
hall-inch steel balls and when hred point blank
at enemy aircralte, one round usually decided the
contest. French aces, such as Maj. René Fonck
and Capt. Georges Guynemer, logged several
planes shot down with the company's new aid to
aerial warlare. This method ol fire power was
soon  temporarily  superseded by high-speed
larger caliber machine cuns mounted 1 the
wings outside the propeller arc.

The company continued 1o prosper [ollowing
the war, keeping pace with the many advances
made in aircraft eneines, automobiles, and 1ts
other products. 'The corporation at this tine was
under the control of Mare Birkiet, his son, Louis,
and Prince Stanislaus Pomatowski, the later
being the grandson of the last Polish king,.

In the ecarly thirties a revival ol interest in
cannon mounted 1 aimrcralt caused even the
highest mihitary authorities o predict the pass-
ine of the machine gun as aircraft armament,
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The Hispano Co., owning patent rights to thc
accepted method of firing through the hollow
propeller shalt, began to seek a suitable light-
welght cannon to place in its engine mountings.
[t decided upon the Oerlikon gun, which was
highly esteemed by the French Air Force.

This automatic cannon was of Swiss manufac-
ture, being madc at the Ziirich plant of the Oer-
likon Co. Alter some delay, the Hispano-Suiza
Co., at the request of the French Air Ministry,
obtained a licensce to produce the weapon at its
Bois Colombes plant. During the time that His-
pano made the gun under license, both Marc
and Louis Birkigt patented improvements on the
mechamisin and the feed. Oddly enough, in each
instance the improvement was given as appli-
cable to machine tool and engine adaptation and
the word “gun’ was at no time mentioned. In
this period the Birkigts applied lor and received
five patents relating to motor mounting of the
Oerlikon automatic cannon. All weapons made
by Hispano-Suiza under Oerlikon license were
given the designation, Hispano-Suiza Automatic
Aircrafe 20-mm Cannon, Types 7 and 9, to dis-
tinguish them from those made by the parent
company. T'he only difference in the two types
made in France was in methods of mounting, the
operational parts being identical with those of
the Oerlikon IF or Becker model.

The Hispano and Oerlikon companies, shortly
after production began, disagreed over patent
rights of certain fcaturcs originated by the Bir-
kigts, and business connections between the two
firms came to an end. The French manutacture
of the Types 7 and 9 cannon continued, however,
until the expiration of the license. Mare Birkigt
now turned his attention to developing an auto-
matic cannon that would be produced and owned
outright by the Hispano-Suiza Co.

Earliest Birkigt Type 404 Cannon

In 1933 Birkigt began work on the devisement
of a weapon he later produced successfully. This
mechanism could in no sense rise to the dignity
of an invention, the principles involved having
been long known by those who followed the pro-
fession of gun design. A combination of already
established methods of operation was arranged
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in such a manner as to result in a shooting
prototype. "

[ts system of locking was covered in a patent
application by Carl Swebilius, one of the most
prolific machine-gun inventors the United States
has even known and.rated by many as second
only to John M. Browning. As early as 15 March
1919, Swebilius applied for a patent on a firing
mechanism for an automatic gun. The principal
parts included a gas-operated piston that actu-
ated a bolt and extension. The lock was the
swinging type that was cammed down into posi-
tion by the continuned advancement ol the slide
or bolt extension. After the lock had been lorced
down behind the locking step, the slide, to which
the hring pmn was attached, msured that the
weapon had to be securely locked before the pin
could advance and strike the primer. When the
gas piston was driven back by gas pressure, an
ear on the slide (or extension) would lift the lock
up out of its recess into the bolt body where it
would then recoil as a part ol this piece.

The Italian designer, Alfredo Scotti, can also
be credited with scveral basic principles that
were incorporated in the original Birkigt gun.
In 1928 a series of machine guns and automatic
cannon designed by Scotti began to make their
appearance on the Continent. 'T'his inventor, who
maintained his offices in Brescia, Italy, always
depended upon companies with manufacturing
facilities 10 make and promote the sale of his
own weapons, His activities were by no means
confined to his native land. ''o handle the dis-
tribution of his products outside Italy, he estab-
lished the Scotti-Ziirich Co., a firm located in
Ziirich, Switzerland. The main components for
his guns were made by the nearby Oerlikon Co.

In November 1932 Oerlikon purchased out-
right the Scotti-Zlirich concern, including patent
rights tor every nation except Italy, utilization
of which was reserved for the Isotta-Fraschini
company of Milan. The only variations 1n uny

- Scotti-designed gun were in caliber and means of

mounting. He invariably used a system origi-
nated by him of combining gas unlocking with
blow back.

An outline of Scotti’s method of operation, as
described by the inventor, 1s given here in order
that one may compare it with the functioning of
the weapon later oftered by Marc Birkigt.
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The Mathed of Locking Patentec by Carl Swebnilius,

“The firing pin 1s housed nside the bolt body
and 1s attached to slides that upon removal al
the obstruction of the locking piece are forced
forward by both inertia and driving spring pres-
sure. The firing pin is directed into the prumer
which detonates the propellant charge. When the
projectile passes the port in the barrel, suthcient
aas 1s ‘bled’ mnto a cylinder that houses the gas
piston. This closely metered gas gives the piston
a slow thrust movement backward at just the
right instant to permit the contiguous slides to
move rearward. They unlock the bolt while a
high residual pressure remains in the bore. The
angle on the locking face is so abrupt as to re-
quire very little effort to unlock. In fact, the gas
pressure acting on the lace of the bolt would
cause the piece to be freed il the lock was not
covered by the slides. When the latter have been
retracted with the attached firing pin, the whole
mechanism starts to the rear with the operational
force now coming from the remaining gas pres-
sure or ‘blow back,” the empty lubricated car-

tridge casc being held to the bolt face by the
extractor until struck by the ejector.”

Scottt used a rotating bolt head tor the purpose
ol locking, while the weapon devised by Marc
Birkigt, used the pivoting or swinging type ot
lock, which was cammed down by slides, the
energy being derived from the combination ot
inertia and driving spring compression. The hr-
ing pin, being attached to the shides or bolt ex-
tension, could only go lorward to fire the car-
tridge after the weapon was sccurely locked, as
already described in the Swebilius patent.

Since these patents not only were in existence
but were well known years in advance ol the
Hispano-Suiza design, it 1s hard to see, when the
major features of Swebilius and Scotti are com-
bined, what is lefr in Birkigt's weapon that can
be classified as original.

Upon hcaring of the successful manufacture

of this automatic cannon with 1ts ummmll}f high
rate of fire, the French Air Ministry notilied the
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The Method of Locking Patented by Marc Eirkigt.

Hispano company that no other country could be
offered the weapon without 1ts approval. Three
countries, Fngland, Russia, and Czechoslovakia,
learning ol experimental results through their
military attachés, began to make overtures to
the Hispano-Suiza company to purchase the can-
non [or testing purposes.

A rumor that a 23-mm version was sold to
Russia without the consent of the Air Ministry
placed the whole project practically under secret
status. It was charged and denied on the foor of
the Chamber of Deputies that the Russian sale
had taken place. The Czechoslovakian Commis-
ston was unable to obtain official Government
sanction to buy the gun and not until the [lall
of 1936 were British representatives permitted to
see 1t 1n action,

The men given this privilege were Group
Capt. C. H. Keith, R. A. F., and Christopher
Bilney, Chiel of the Operational Requirements
Branch, who were invited by Hispano-Suiza to
witness the function firing of a Birkigt auto-

matic 20-mm aireraft cannon. This weapon had
been designed for engine installation, since the
company was the original promoter of this sys-
tem ol mounting. A firing range had bcen 1m-
provised in an ancient fort at Bouviers, where
the new cannon was mounted alongside an
Oerlikon. The latter was fired first with credit-
able results. Then the Birkigt gun was fired
and its amazingly high rate, estimated at 700
rounds a minute greatly impressed the Britsh
officers. Upon request the parts were disasscmn-
bled before them. and attention was called to the
small number of operational components, and
their simple but rugged construction.

The main featurc was then pointed out that
the gun worked from both gas and blow-back.
With this system the breech was completely
locked as long as the projectile was in the bore.
It not only insured safety but allowed the use
of a licht bolt. As a result an additional 200
rounds a minute rate over the Ocrlikon was
reached.



o606 .

Cycle of Operation

To fire the 20-mm Hispano-Suiza (Birkigt)
automatic gun, the operator must hrst see that
each carwridge case has been liberally lubricaced
betore being placed into the magazine, after
which the loaded feed is snapped into position
on top ol the recelver. Spring pressure positions
the first round resting on top of the bolt, which
15 1n battery.

The charging assembly 1s then pulled com-
pletely to the rear or until the sear is securely
engaged in its recess under the bolt body. Upon
release, the charging unit goes home under its
own spring tension. The passing of the bolt rib
under the feed mouth allows the incoming car-
tridge to drop a fraction of an inch for fimal
positioning.

The gun is now in the cocked bolt position
and release of the sear allows the driving spring
to force the bolt and its components forward.
As the front face of the bolt passes under the
rear of the feed mouth, it engages the rim of the
cartridge, forcing it down into the extractor
claws, and continues to push it towards the
chamber. Continued travel completes the seating
ol the cartridge and the forward motion of the
bolt is finally stopped by contact with the barrel
and receiver. At the instant of impact the breech-
block lock is cammed downward into locked
position against its locking key, held securely by
the continued travel of the slides.

The latter, which are connected through the
bolt body by means of a key that carries the firing
pin, are now driven on by the combined action
of the breechblock-slide springs and the inertia
of the entire assembly, causing the firing pin to
strike the primer. The powder charge mn the
cartridge is thereby ignited. The bolt is posi-
tively locked at the instant of firing and remains
that way until the projectile has passed the port
in the barrel, at which point gas is bled into the
cylinder that houses the actuating piston.

As soon as the gas piston moves to the rear, its
yoke contacts two push rods that in turn engage
the slides through the rccciver body. The move-
ment of the slides retracts the [iring pin for a
stroke of three-fourths inch. It also permits the
breech lock to rise and unlock after the pro-
jectile has cleared the bore, while a high residual
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pressure still 1s present to drive the bolt rear
ward.

The lubricated cartridae case is now floating
in the chamber and when the breech lock i
suddenly raised, the remaming chamber pres
sure is brought to bear on the face of the bolt.
'T'he latter starts to the recar with the extractor
acting merely as a guide and support under the
empty cartridge case. When the bolt face passes
beneath the feed mouth, the ejector prongs strike
the rim of the empty case pivoting it downwards
through the ejection slot in the bottom of the
receiver and the spring tension n the feed posr
tions another round for chambering. The bolt
continues to travel rearward, compressing the
driving spring. At the end ol the recoil stroke, it
strtkes the rear buffer. The latter returns the
bolt in counterrecoil to repeat the cycle of op-
cration il the sear remains depressed.

British Adoption of the (Gun

The British Commission, after informing its
government of the gun’s performance, sought
permission from the French Air Mimstry to pur-
chase enough of the weapons to allow tests
that would prove their worth. The French sanc-
tioned the sale of six cannon to the British on
the condition that their own air needs be met
first.

The order for the six cannon was placed at
once and its urgency was pointed out to His
pano-Suiza. Since the British were niot mterested
in the cannon as an engine-mounted weapon,
aircraft manufacturers had to have at least the
physical dimensions in order to make a suitable
wing or fuselage mounting. After some delay six
wooden mock-ups were flown over to the British
followed by a barrel and bolt assembly. This al-
lowed proof firing of the barrel and experiments
with ammunition of Fnglish manufacture.

The delay in actually delivering even one of
the six guns on order caused the British authori-
tics to notify the Hispano-Suiza ofhcials that,
unless the agreement was promptly met, the
whole deal would have to be canceled. In reply
the firm stated its intention of delivering the
suns promised. The first such weapon was re-
ceived in January 1937 and underwent tests at
the Aeroplane and Armament Expertmental Es-
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tablishment at Martlesham Heath. Three more
weapons awaited acceptance tests in March of
the same year. In addition, the tactory proposed
the establishment of a Hispano-Suiza plant in
England if given a token order for 400 cannon.

As the latter was exactly what the commission
had ultmately hoped to accomplish, a contract
was signed immediately. The French concern
cmployed Dennis Kendall, an Englishman, as
the managing director. This connection with
Kendall, who had a successlul background as
production engineer with the Citroen motor car
firm of France, was very fortunate for both IHis-
pano-Suiza and the Briush Empire. His selection
of a site near Grantham and the buying and ar-
ranging of necessary machinery and power tools
in a short space ol ume were feats ol no small
proportions. I'he plant was constructed and by
late December 1938 on land that had been leased
only 6 months ecarlier, the frst English-made
Hispano-Suiza automatic cannon Type 404 was
ready to be fired. In addition to the factory,
a fine tesung range had also been completed at
the same tune.

On 19 January 1939 an official cevemony was
held with many 1mportant people present,
among them the King, the Queen, and the Duke
and Duchess of Gloucester. After the usual cere-
mony that accompanies an affair of such a na-
ture, an inspection of the plant and 1ts facilities
was made. At its conclusion, the King personally
fired a burst from the first cannon, the proto-
type ol thousands that were to follow.

This newly formed company was given the
harmless sounding name of British Manufacture
& Rescarch Co. The mitials were at once picked
up to nickname the gun the Briush “Mark,”
under which title it operated [rom that time on.

Very few ofhcial acts of the DBritish showed
their desperate need for an adequate aircrafe
cannon as much as did their dealings with the
Hispano-Suiza Co. After witnessing just one fir-
ing demonstration in France and proofing a
single barrel in England, they committed them-
selves so lar as to contract almost without res-
ervation with the Birkiot firm.

After production got under way at Grantham,
the British Navy became interested in the 404
as a possible shipboard fast-firing cannon for an-
tiaircraft use. The Royal Navy had alrcady con-
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ducted tests on everything ranging from 303
caliber to two-pounders. The .303 had been
dropped because of lack ot range and cl&stru:::tiwi
cffect. The two-pounder was ruled out because
ol the necessity for skilled maintenance and the
difhiculty in hitting fast targets with a single-bar
rel model, while a multubarrel version was con-
sidered enurely too heavy for practical use.

Twenty millimeters was eventually chosen as
best for the purpose, it being the largest di
mension suitable for shoulder control and the
smallest to ofter a worthwhile high-explosive
projectile. It oftered also possibilities [or an ex-
ceptionally high rate of fire. The new Hispane
Suiza cannon was tested alongside the Ocrlikon
and the results were most disappointing as [ar
as the Hispano-Suiza was concerned. The navy
reported that, while 1ts usc in aircralt mieht
prove satistactory, it could in no way compare
with the Oerlikon for shipboard service.

The Enghish-produced gun was called  the
Hispano-Suiza Type 404, the model made in
France being designated the Hispano-Suiza
Birkigt T'ype 404. The Royal Air Force worked
with the Procurement Board to mron ont many
malluncuons and manutacturing difliculcies that
naturally arose m puttung into production an
inadequately tested weapon. The British view-
point was that war was imminent and the des
perate need for armament at the moment made
neccessary the most rapid development work pos-
sible under the circumstances.

One of the first needs was a suitable wing
mounting since the weapon in its present state
could only be installed in the V block of an
engine. T'he French hirm, Soci¢té d’Apphications
des Machines Motrices. developed a recoil cradle
that was used first in the Spitfires and Hurri-
canes. T'his mounting was always referred to as
the S.AM.M. cradle, from the niuals of the
firm that manufactured 1it.

It is a matter of record that, when World War
IT commenced, the British had a modest num-
ber of locally made guns, the reliability of which
under simulated combat conditions had not
been impressive. In fact, the Hispano weapon
was actually developed during the critical days
ol the Battle of Britain. The report of the first
Spithre pilot to engage the enemy with the can-
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through the Propeller Hub,

non stated that “upon opening fire against the
enemy one gun jammed on the hrst round, and
the recoil of the one remaining wing cun threw
the axis of the airplane ofl line so that the enemy
escaped before effective fire could be delivered.
The sccond gun jammed after 30 rounds.”

After this rather dishearvtening start the Brit-
ish, taking advantage of every failure. kept mak-
mg changes wherever possible by close study and
rechecking ol design to 1mprove performance.
And in less than a year's time they had an air-
cralt cannon which was never phenomenal in
its performance but did have an acceptable
degree of reliability.

One of the worst features of the original gun
was its feed svstem. Tt was an exceptionally large
60-shot drum arrangement that not only carried
too small an ammunition supply but was lim-
ited in its possibilities of mounting by its cum-
bersome and bulky design. Well before the con-
tract with the British had been approved by the
French Air Ministry, the latter government’s air
force, also observing faults in the drum ar-
rangement, began work at the manulacturing
arsenal at Chatellerault on a feed that would
employ a mctal disintegrating belt. This design
was still under way when the critical British
need for it, plus the possibility of German oc-
cupation of France before its completion, re-

625512°—51

38

sulted in the French making all drawings and
working modcls available to the British.

The feed, as received by the English ordnance
engineers, needed many improvements before
it could be expected to work and they were soon
forthcoming. With the smaller profile of the new
feed, British planes appeared with Hispano-Suiza
cannon mounted in groups of four where here-
tofore it had been possible to fix no more than
two. And while the French did not furnish the
Royal Air TForce with a workable feeder and
much necessary nnprovement and redesign had
to be done, they must be given full credit for
Lthe basic idea that was found in the Chatellerault
feed upon which all successlul systems of a
similar nature have been consiructed.

The Irench Air IForce, upon delivery of the
first Birkigt Type 404 guns ol the original 20
that were ordered, mounted them in a single-
seater Dewortine fighter cquupped with a His-
pano-Suiza motor. The cannon were engine-
mounted and fired through the propeller hub.
The standard G0-shot drium was also used, since
the new Chatellerault feeder had not reached a
state of reliability. And while other types of
French planes were equipped with the cannon
as fast as production allowed, they saw little use
because of the German occupation of the coun-
try.
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American Negotiations for the Cannon

In 1936 the United States Navy, after coming
to the conclusion that a heavier aircralt machine
gun than the caliber .50 would be needed to pro-
tect the Heet adequately Irom heavy bomber at-
tack, turned its attention to the procurement
of a larger automatic wecapon with a caliber of
approximately 20 muns, since that bore repre-
scnted practically the smallest dimension of a
projectile with enough bursting charge to inflict
appreciable damage and still be large c¢nough
to permit fuzing. The Navy instructed its over-
seas attaches to check all tests being conducted
m Europe and to nouly the Bureau of Ordnance
as to what weapons not only merited considera-
tion but were readily available.

Reports indicate that four different weapons
falling into this classification were considered
worthy and the purchase of four each was au-
thorized for testing purposes. The weapons in
question were the Danish Madsen, the German
Rheimnmetall-Borsig, and the two Swiss models,
Solothurn and Oerlikon. It was also specified that
catalogs showing the construction, maintenance,
and cycle ol operation ol each gun be trans-
mitted with ecach weapon, together with am-
munition price lists. With cach gun there was
to be a minimum of 400 rounds of each type ol
ammunition per gun, so that after their arrival
demonstrations and tests could begin at the
various Navy proving grounds. Actually, because
of costs and other considerations, tests were car-
ried out only on four 2%-mm Madsen guns.

The development of the Birkigt gun was fol-
lowed closely by both United States Navy and
Army attachés in France. On 27 February 1997
the War Department authorized its attaché to
“ascertain prices and dates of delivery of one
and four Hispano-Suiza aircraft cannon Birkigt
design, French manufacture, for both 20 and
23 mm, complete with fixed and flexible mounts,
sights and accessories, and 500 rounds of ex-
plosive shell.” The Department was informed
that the 23-mm gun was in experimental status,
that only the 20-mm gun could be considered far
enough along to warrant interest and that au-
thority to purchase it would be requested of the
French Government.

At the same time mformation was desired on
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the progress toward the 25-mm Hotchkiss air
craft cannon. If thought ready for trial, a request
for purchasc would be initiated. However, the
IFrench Bureau de Cessions de  Materiel a
I’Etranger, on 9 March 1937, informed the Amer-
ican representative that the HotchKiss gun was
still 1n secret status. Permission was granted to
purchase Hispano-Suiza guns and the following
message was sent back to Washington:

“Birkigt 23-mm exammed . . . but not tully
developed. No gun this caliber has left Hispano-
Suiza factory. British have purchased nine can-
non of similar type except for caliber which was
20-mm Birkigt design for motor mount only.
$3,500 quoted for gun, crank-case mount, maga-
zine and tools. Same unit price for four guns,
ammunition with mert projectile, $2 each, ex
plusive projectiles $4 each. 45 days Paris de-
livery.”

On |l March 1937 the Army's technical expert
in Europe sent a description of the complete
breakdown of the Hispano-Suiza Birkigt Type
404 automatic gun, together with the manufac-
turer’s specifications translated from IFrench to
English. The comments made by this authority
are ol unusual interest today, particularly the
following quotation:

“The gun has been characterized by the un-
dersigned as gas opcrated and locked breech.
Sufhicient gas is tapped off [rom the barrel to
unlock the breech. Therealter blow back comes
into operation. It is interesting to note that this
is the principle advocated by Allredo Scotti, an
Italian inventor of automatic weapons, Particu-
lar attention is invited to the use of lubricated
cartridges which is said to be necessary lor the
functioning of the gun.”

The writer also declared that he had scen a 23-
mm gun differing from the 20-1nm only in bore
dimensions. When Prince Poniatowski was ques-
tioned whether this model had been sold to the
Russians, he stated that “no 23-mm Hispano-
Suiza gun has left the factory to this time.” In
addition to the 23-mm aircraft gun, a second
and similar version was observed. It had a shorter
barrel and employed a somewhat different sys-
tem ol mounting.

The American Ordnance Department, after
considering the unusual interest that the British
had shown in the gun [rom the very hirst and
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Hispano-Suiza 20/60 Autcmatic Aircrait Cannon. Experimental Model Manufactured by the British M.A.R. Company.

the fact that they were doing more to develop
the weapon than were the French, ordered its
representatives abroad to watch very keenly pro-
duction and refinement activities on the weapon.
Since events were taking shape that might make
the two countries allies at any moment, any in-
lormation requested by our attachés was treely
passed on.

On 27 July 1937 a procurement authority was
sent to the Hispano-Suiza officials, signed by the
Assistant Secretary of War, carrymng an allot-
ment of 88,000 for the purchase ol one gun,
1,250 rounds of ammunition with mert pro-
jectiles, 600 with tracer clements and 150 with
high explosive, together with a tool Kit, a maga-
zine and engine mount. Immediate delivery, if
possible, was requested, but in any event the
date must be no later than 11 November 1937.

This limit for fabrication and assembly was
accepted by the French flirm but it was not until
15 December of the same year that the material
was presented for inspection. The delay was due
in part to French nationalization of the Hispano
factory under the laws passed in 1956. Althaugh
the factory was taken over by the government,
the company maintamed an othce across the
strect which remained in private hands. After a
visual check 1t was agreed to give the gun a 50-
round function test before sending it to America.
This took place on 22 December 1936, 10 rounds
first being flired for accuracy, then 20 in short
bursts, and over 20 in one continuous burst. The
results were considered satisfactory and the
manufacturer was asked to ship in accordance
with instructions.

The Ilispano-Suiza Co.. upon beginning the

manufacture of Birkigt automatic cannon,
started numbering them above 1,000, so as not to
confuse them with its Ocrlikon serial numbers.
The cannon sent to this country had a series
number of 1027; in other words, it was the
twenty-seventh gun made by the company. The
number also indicated delivery of the 20 guns
which the French had demanded belore any
outside order was to be filled and of the orig-
inal British order for six.

On 17 February 1938, aboard the U. S. S.
President Roosevell, the oun and its ammunition
(except for 1,000 rounds with nert projectile)
left I.e Havre, France, arriving in New York on
the twenty-sixth of the month. The remainder
of the ammunition was sent on 1 March on the
U.S.S. Independence, reaching port on the four-
teenth. The whole shipment was sent to Aber-
deen Proving Grounds, Md., for its first oflicial
American test.

Although the sample gun reached the United
States in February 1938, Hispano-Suiza officials
did not file for an American patent until 16
April of that year. When this was done, it showed
alleged 1mprovements over the first patent
granted i Belgium 16 September 1935, One of
the principal changes was the addition of ears
to the breech lock that, when engaged with their
mating notches in the slide, lifted the lock out
of 1ts recess. The original breech lock had no
ears, the angle being such that it would unlock
automatically as soon as the slide uncovered it.

The British made available to the United
States at this time the results of a test showing
the fatlure of an attempt to fire the weapon with-
out lubricating the ammunition. Thev called at-
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tention to thc Hispano-Suiza manmnal, which
stated that the first step in preparing the gun for
action was o grease cach cartridge before place-
ment 11 the magazine. As this would present end-
less difliculties for aircrafc use, the United States
was requested to seek a solution to this problem.
The British Air Ministry was prepared to ex-
change reports on it or any other similar subject.

On 9 March 1938 the Chict of the Bureau of
Ordnance, 1. 5. Navy, addressed a memoran-
dum to the Army’s Chiet of Ordnance, stating
that the Navy would be willing to allot funds
for experimental and development work on air-
craft cannon, provided that the weapon decided
upon met certain requirements. It was consid-
cred highly important that aireralt cannon, when
aaopted for Naval use, be manufactured in this
country either [rom designs originating here or
acquired [rom abroad. Based on reports from
tests conducted in Furope of both the Hispano-
Suiza and Ocrlikon guns, either would be accept-
able to the Navy il these requirements were met.

On 21 June 1938 the first othcial test ot the
Hispano-Suiza cannon, serial number 1027,
began at the Army's proving ground at Aber-
deen, Md., and continued until 5 August. The
object was to ohserve the functioning of the
weapon and ammunition. The report noted that
lubrication of the ammunition was not neces-
sary since the cases were provided with a coating
of heavy wax. During the trials, which were little
more than demonstrations before high ranking
ofhcials, only 81 rounds were expended in the
whole period.

[n the testing of this gun, 2,511 rounds of am-
munition were fired from 21 June 1938 to 9
April 1940, In his report, the range officer ven-
tured the opinion that the IHispano-Suiza can-
non under test “was reliable in functioning, safe
for use, and as an aircraft weapon merited seri-
ous consideration.” A later report had the fol-
lowing remarks: “Endurance appears satisfactory
but further firing 1s necessary to establish this.
Lubrication of the carwridges is necessary. The
extractor spring is not adequate to withstand
continued firing. The lock may crack from con-
tinued fiving.” It was recommended that a more
severe trial be run to prove these doubtful fea-
tures.
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The Navy followed the wrials at Aberdeen
very closely. A report from the Armament Sec-
tion of the Bureau ot Aecronautics to its Engr
ncering Mivision on 15 March 1939, was made
in order to bring that unit up to date on past
cannon procurement and to prepare it Lor what
to expect in the [uture. 1t 1s quoted at length, as
it graphically describes the state of affairs at this
L1me.

“ ... Although considerable preliminary in-
vestigation and discussion had occurred, it was
not until about September 1955 that this burcau
first acquired an aircratt cannon, which was a 20-
mm Qerlikon, Type 9, gun to be used with His
pano-Suiza 12 YCRC engine. 'The engine and
gun were tested by the Navy and, subsequently,
turned over to the Army. The gun 1s still
Army custody but the engine has been returned
to the Naval Aircraft Factory.

“The next procurement involved purchase
of three 20-mm Oerlikon guns, one flexible Type
L, and two wing guns Tvpe FF. The flexible
gun 1s now 1n custody ol the Glenn L. Martn
Co.; one wing gun 1s in custody of the Army
and the other wing gun is at the Naval Air
Station, Anacostia.

“In November 1936 the Army Development
Program Sub-Committee met at Wright Iield
for the purpose ot tormulating a policy with
regard to aircratt cannon development and pro-
curement. While a Bureau of Acronautics rep-
resentative attended this conference, this bureau
was not committed to the conclusions reached by
the sub-committee. . . .

“In February 1937 a Joint Bureau ol Aero-
nautics and Bureau of Ordnance Board met for
the purpose of formulating a rccommended ar-
mament program for naval aircralt. . . . For such
uses as might be prescribed, guns of 20-23-mm
were considered most satistactory for Naval use.

“Pursuant to the loregoing this burcau recom-
mended, 11 June 1937, procurement of seven
aircralt cannon: three 20-mm Oerlikon, two 23-
mm Madsen and two 20-mm Rheinmetall-Bor-
sig. Because of cost and other considerations,
the Burcau of Ordnance did not procure the
above guns but, instead, purchased four 23-mm
Madsens which have been delivered and are now

at the Proving Ground awatting test.

“In accordance with recommendation of the
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Hispano-Suiza 30-mm Automatc Aircraft Cannon. This is an Experimental Model Manciactured in France.

Acronautical Board that coonizance ol the de-
velopment ol aireratt cannon be not assigned to
either service to the exclusion of the other (rec-
ommendation approved by the Secrctaries of
War and Navy) and the stated willingness of
the War Department to undertake any work in
connection with aircraft cannon desired by the
Navy, the Bureau of Orvdnance transmitted, on 9
March 1938, to the Ordnance Department the
characteristics considered necessary in a gun for
Naval use. Information was requested as to
whether any guns under development by the
Ordnance Department met the above charac
teristics and, 1if not, whether the Ordnance De-
partment would be willing ro initiate such de-
velopment during the fiscal year 1939.

“On 13 April 1938, the Bureau ol Ordnance
mformed the Ordnance Department that it was
interested in the Army automatic guns T1 (.97)
and 12 and T3 (\97) guns and that 1t was pro-
posed to make available to the Chiel ol the Ord-
nance Department about 1 July 1938 S40.000
tor the purpose ol accelerating the development
of the above listed guns.

“On 20 July 1938, this burean requested, after
conferences and anderstandings reached by rep-
resentatives of the two bureaus, thar the Bureau
of Ordnance procure 20 23-mm Madsen guns
and ammunition for installation in Model F2A-1

airplanes. The Bureau ol Ordnance stated, in a
letter dated 15 October 1938 that, as a matter of
policy, 1t did not wish to equip any Navy planes
with cannon ol foreign manulacture. Accord-
mgly, procurcment of additional Madsen guns
was not contemplated. At this time, however,
the Ordnance Department was again requested
to make available whatever mnformation might
be available concerning the Army T2—T3 guns
then under development.

“Based upon disappointing developments to
date, as well as Turther investigation and con-
versations with representatives of the Air Corps
and Ordnance Department, this bureau and the
Burcan of Ordnance have concluded that it 1s
extremely doubtlul that we are likely to be sup-
plied with aircratt cannon of Armv design or
procurcment within a reasonable number of
years. Army Ordnance representatives are in-
clined to the samce belief and. accordingly, no
provision whatever 1s being made for installation
ol guns other than those now available, such as
the 37 mm gun.

“Since 1t is not only desirable but cssential
that this bureau proceed at once with service
tests of aircraft cannons firing explosive projec-
tiles, representatives ol this bureau and of the
Bureau of Ordnance have concluded that the
only possible manner in which such guns mav
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be acquired is by purchase of manufacturing
rights by an American firm of a suitable foreign
gun. The gun which appears to offer the most
promise in this respect 1s the Hispano-Suiza
(Birkigt) gun and accordingly negotiations to
this end have been under way for some time with
the Bendix Corp. Based upon possible procure-
ment by the Navy and, possibly, Army, the Ben-
dix Corp. has stated a willingness to proceed
with negotiations toward acquircment ol manu-
facturing rights, with possible delivery of these
guns within one year.

“While the foregoing does not indicate a very
satisfactory past, the future appcars rcasonably
bright, since 1t now appears that we shall acquire
the best known aircraft cannon within a period
of approximatcely one vear. In anticipation of
luture acquirement, this bureau is making pro-
vision for possible future installation of cannon
i all applicable types, such as VI, VSB and
VPR

The Bendix Aviation Corp. was the only ade-
quately equipped American factory that showed
any mterest in negotiating for a license to manu-
facture the Hispano-Suiza weapon. Through
Army channels, the Bureau of Ordnance placed
an order with Bendix for the manufacture of 20
guns. A memorandum trom a very prominent
Navy official perhaps statéd the Navy's attitude
about the whole business of cannon procurement
when he said: “We have waited so long with so
httle results that I recommend strongly  any
cannon at any price in order to get somce tangible
results. 1 note with regret that even at this late
date (3 June 1939) the proposal is to merely
purchase a hmited quantity for scrvice test.”

Bendix had made numerous atlempts to pro-
cure American production rights even before
the sample gun was delivered and as a result of
the earhier mquiry, Hispano quoted a figure to
take under consideration. The price stipulated
was to be S80,000 [or manufacturing rights plus
a royalty of $400 a4 gun, provided a minimum of
a hundred guns a year were produced. By this
time Bendix felt justified in taking on a contract
ol such proportions and communicated its will-
ingness to enter imto the agreement.

Hispano, however, changed the rerms to 3300 -
000 plus 10 percent royalty per gun, besides a 5
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percent royalty on all ammunition produced.
Again Bendix attempted to take steps to close
the dcal for the muanufacturing privileges and
before it could be consummated, the price was
again ncrcased to $2,000.000.

This exorbitant demand forced Bendix to
drop all Turther effort to obtain license, espe-
cially tor an mdeterminate number of experi-
mental guns. It later turned out that the acrual
number to be given on the mitial order was to
be 33, of which 20 were to go to the Navv and
13 to the Army,

Production of Hispano-Suiza Canncn by
the United States

After months of negotiating through the State
Department and military attachés, a contract
was Imally signed on 14 December 1939 and its
terms olhcially approved by the Secretary ol
War on the eighteenth of December. The agree-
ment was between the United States Govern-
ment and  the Suisse-Brevets-Aero-Mecaniques
of Geneva, Switzerland, representing the Société
Francaise Hispano-Suiza. The contract called tor
33 Ilispano (Birkigt) Type 404 Airvcraft Guns
and the Ordnance Department agreed to pay
$115,170, or $3.490 per gun, plus $141.830 for
59,500 cartvidees, which was at a rate of $2.38
each. In additon. the contract permitted the
Ordnance Department to purchase all manulac-
turing rights within a year for $425,000, plus a
rovalty ol 3100 for each gun made.

At the time the contract was signed with the
French company, our military attachés informed
the Government that there were then four dis
tinct models ol the gun, as follows: The Types
404 caliber 20-mm, barrel length 1,600 mm, for
motor mounting only; the 105 caliber 20-mm.
barrel fength 1,000 mm. designed to be mounted
in turrets; the 406 caliber 23-mm, barrel length
[.150 mm. for turret mstallations; and the 407
caliber 25-mm, barrel length 1,600 mm, for en-
aine mounting.

The Type 404 was considered the best for the
purpose intended and interest in the other types
was slight. Although the date of delivery for
the first ten ol the 33 guns ordered was sched
uled for 28 February 1940, they were shipped
ahead of time, arriving at Aberdeen Proving
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Ground, Md., on 20 February, followed closely
by the remainder which reached Aberdeen with
9,200 rounds of ammunition on 11 April.

Tests were started immediately and certain
weaknesses were noted. Information was re-
quested both from the French plant and the
English firing ranges 1n order to rcmedy the
various malfunctions.

The first six guns to be proof fired at Aber-
deen were turned over to the Navy for testing
at the Proving Ground at Dahlgren, Va. The
rest, as soon as enough rounds were fired to
prove any degree of reliability, were sent to
various manufacturers of Navy aircralt lor in-
stallation in experimental airplanes then under
design.

On 11 April 1940 the Navy, through its
Bureau of Ordnance, offered to stand halt the
cost with the Army in obraining the Hispano-
Suiza manufacturing license. On 12 April 1940
Gen. I1. II. Arnold, Chief of the Army Air
Forces, wrote to the Chief of Ordnance, U. S.
Army, suggesting that immediate steps be taken
to purchase production rights to the Hispano-
Suiza gun on as large a scale as needed, and that
an immediate order of 400 more guns from the
French company be placed even before taking
up the option. He also pointed out the desirabil-
ity of standardizing the weapon as soon as pos-
sible. Quick action followed this suggestion and
on 29 April 1940 the Chief of Ordnance recom-
mended the immediate official adoption of the
20-mm Hispano-Sniza cannon.

Since receipt of manufacturing drawings of
the gun from France would be delayed until the
option had been ofhcially taken up, Watcervliet
Arsenal, at Watervliet, N. Y., was ordered to
prepare a sct of drawings from a cannon sent
there for study [rom the Army Proving Ground.
As such blueprints were not considered suitable
for contractors unfamiliar with the procedure
necessary for mass pmducrir:m, all prospective
bidders were informed that mechanical draw-
ings would not be madc available to them until
they sent competent representatives to Water-
vliet. There they would study not only the gun’s
mechanism but likewise the accepted methods
used for its manufacture. Tlus was done to pre-
vent or at least deter unqualified companies
from bidding on the contract.
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As a starter it was estimated that Air Force
needs would be 456 for the fiscal year of 1941,
while the Navy would rt*quirﬁ 100: therelore.
600 guns were planned for production to insure
a surplus. However, when bids were sent out to a
selected few firms on 10 July 1940, the require-
ments had been raised to 1,202 guns. Only three
companies bid on producing the weapon. The
Mergenthaler Linotype Co. was high with a
price of $2,875.28 for each gun produced; the
National Pneumatic Co. was next with $2,485.69;
and the Bendix Aviation Corporation, Fclipse
Division, was low with 51,120.00 per gun.

Maj. Gen. C. M. Wesson, Chiel of Army Ord-
ance, requested and received authority to reject
all other bids and negotiate a contract with the
Bendix Aviation Corp. for the amount of their
offer. Bendix had a great advantage in bidding
as its carlier and unsuccessful attempts to nego-
tiate a license with the parent firm gave it in-
sicht not only on what would be necessary to
mcet the requirements of manufacture but also
what the cost per unit would be.

This favorable position, brought about by
earlier ncgotiations, made it possible lor the
firm to offer a reasonable nd from the start. On
23 September 1940 the contract was approved.
It not only provided for the manufacture of im-
mediate requirements but also permitted the
Army to order up to a total of 5,000 at the
stipulated price. "T'his act, where a major power
officially adopted a weapon of foreign origin
and ordered its manufacture belore obtaining a
license from its owncrs, was perhaps without
parallel in ordnance history.

Even aflter French drawings were available.
those based on the one gun at Watervliet saved
so much time over converting the French metric
mcasurements to English units, that it was de-
cided to start manufacture as originally planned,
using the Watervliet prints. One ol the original
featurcs that was overlooked in this procedure
was the use of a braided wire driving spring.

The contract was signed on 6 November 1940
hetween the United States Government and the
Brevets-Aero-Mccaniques 8. A., of Geneva,
Switzerland, whereby the United States would
pay S$425,000 for the drawings and engineering
data and $35 [or each gun, plus $40 royalties.
“In other words, for each receiver made which
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by agreement of both parties would constitute
a gun (all other components not counting). the
United States agreed to pay the sum of 575
to represent royalty or manufacturing know-
how.”

The Fclipse Machine hivision ol Bendix Avi-
ation Corp. started tooling for production and
of 1,202 on order 00 were for the Navy., All ot
this lot were the T'ype M1, as the American-made
weapon was inttially called, with delivery sched-
uled for May 1941.

Beftore the first cannon came off the assembly
Ime, Army Ordnance ordered all procurement
following the original contract be given the
designation ol M2, Subsequently this model was
identified ofhicially as “Gun, Automatic, 20-mm,
AN-M2 (Aircraft),” The latter type would have
a heavier recetver with shghtly greater external
aimensions. The M2 would weigh 112 pounds,
as compared with 105 pounds tor the M1, and
the point of balance would be 1.07 inches fur-
ther forward. The weight diflerence was in the
heavier constructed receiver. The reason for this
receiver was that the gun was origimally designed
for engine mounting which did not require as
much support as wing installations.

Another sinall difference was in the method of
attaching the buller system to the receiver body.
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Bendix began shipping guns late in 1941 and
later contracts placed with the company neces
sitated a monthly production rate of 1,500 guns,
which was attained in December 1942, Manufac
ture continucd at this rate unul August 1945,
when a reduction in the Army Supply Program
caused a cut to 1,000 guns per month. In this
month, Bendix requested its release as a [acility
by the end ol the year so that an Air Forces item
might be manufactured in its Elmira plant
T'he last 20-mm guns were completed ac this
plant in December 1943, a total ol 22,642 having
been manulactured.

T'he average unit price ol the [irst guns manu-
[actured at Bendix was $1,010 each, while the
final price charged was $458 tor the basic 20-mm
cun with all components.

Since a new model had been authorized belore
the 500 cuns ordered by the Navy were deliv-
erec, the Burean ol Acronautics asked the War
Department to supply onlv the M2, disregarding
the original order. The result was that the Navy
had delivered to 1t only 14 M1 guns. Six of them
had been sent earlier to the Drewster Aero-
nautical Corp.. Long Island City, for installa-
tion purposes in the FZA-3 airplanes. These
represented the only M1 guns actually installed
in Navy planes. 'T'he other eight remained in
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storage 1n custody of the Inspector ol Naval Air-
craft at Long Island Gity, N. Y., until they were
turned in as not being acceptable for istallation.

The increasing Army Supply Program during
1940 and carly 1941 resulted in an over-all re-
quirement of 44,747 20-mm guns. This stagger-
ing number made it obvious that other facilitics
than the Bendix subsidiary commence produc-
tion. On 17 April 1941 a contract was awarded
to the Oldsmobile Division, General Motors
Corp., Lansing, Mich., for 9,000 guns. Olds-
mobile delivered its first gun during November
(the serial number ol the weapon was 24,490)
and by 1 January 1942 the company had pro-
duced a total of 1,056 cannon.

As additional demands were placed on the
Army Supply Program, both orders and produc-
tion increased until 4,000 guns a month were
being delivered. This rate was held constant
from November 1942 to September 1943 when,
in order to keep a well-organized plant in opera-
tion as the demand slackened, Oldsmobile’s
quota was placed at 1,000 a month from that
date to February 1944. Production then ceased
entirely after Oldsmobile had turned out a
total of 77,010 AN-M2 20-mm automatic can-
non. When this firm first contracted to make the
gun, the price was $910 each and this amount
was gradually reduced until the last ones manu-
facturcd were delivered at $510 for each complete
unit.

The International Harvester Co. of St. Paul,
Minn., the next largest producer of the gun, was
awarded a contract for an identical number of
guns at the same time. However, its first gun
was produced in January 1942 and it did not
attain a capacity of 1,600 guns a month until
May 1912, Upon receipt of additional contracts.
an average monthly rate olb 1,300 guns was held
until September 1943 when the Army cut back
on orders due to an excessive supply. There-
after 1000 a month were manufactured until all
work ended in December 1943, In all, this com-
pany delivered 21,526 cannon. The first were
contracted for ar $840 cach and this figurc was
stcadily lowered until the last ones were de-
livered for $465 cach.

When the Army decided in 1944 to keep one
of the major companies as a pilot-line operator,
International Harvester was considered. How-
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ever, 1t was not chosen because Oldsmobile
had been tooled to manuflacture at a high rate
if the demand suddenly warranted it.

The other company awarded a manufactur-
ing contract was International Business Ma-
chines Corp. of Poughkeepsie, N. Y. Only one
agreement was centered into with this concern,
which was in November 1941 for a towal ol 10,-
500 guns. The first complete unit came off the
assembly line in March 1942 and an average of
1,000 a month was being turned out by May.
‘T'his figure was held consistently until the con-
tract ended in February 1943. By November
1942, it was found that production requirements
for 20-mm aircraft cannon could be maintained
by the three larger companies and it was con-
sidered advisable that one facility be dropped.
Since IBM was the last in the field to enter and
had been producing at a lower rate, it was con-
sidered logical to eliminate it first. After the
10,500 guns were satisfactorily completed, how-
ever, the action was delayed until the company
had been given other war material work to com-
pensate for the loss ol the cannon order.

When the first complete IBM gun was turned
over to Army mspcctors, the price was $905 for
the basic gun. This cost was reduced as efficiency
increased until the last 3,000 were sold to the
Government at $565 each.

Modifications and Attempts at Standardiza-
tion

By the time production really began with all
companies, the United States Navy was the only
branch of the service actually placing IHispano-
Suiza cannon in planes in great numbers and de-
manding that aircraft designs of the future in-
clude 20-mm in lien of lighter machine gun
armament. Unfortunately, the gun, which was
being delivered in prodigious numbers, was not
proving itsell totally rehiable in America.

On the other hand, promising reports were
coming in daily from the British, who had used
practically the same procedure as our Army ord-
nance engincers in getting the gun into produc-
uon status. The original Birkigt '1'ype 404 gun
was used as the model for the Mark I. This was
fallowed shortly by the Mark II. Drawings and
a sample of this improved cannon arrived in the
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United States for purposes ol study and test in
January 1942, The British strongly suggested
that American ordnance ofhicials conler with
their representatives in order to accomplish an
early standardization. It was [urther desired that
all 20-mm aircraft cannon of this design pro-
cured [or Briush use be ol the Mark II type,
the principal differences between the Mark 11
and the American M1 being pointed our as fol-
lows:

“1. The magazine carrier of the Mark II gun
had a difterent latch; the ejector was provided
with a buffer, and changes had been made in
the magazine holding boss.

“2. A heavier rear buller was provided in the
Mark Il gun and the back plate was dovetailed
into the receiver mstcad of being htted with a
simple groove as in the M1 gun. Inertia blocks
were used in the breechblock slides of the Mark
[ gun.

“3. The sear of the Mark II gun had been
modihed.

“4. Triple wire driving spring and extractor
springs were used in the Mark 11 gun instead of
simple single-strand coil springs which were
used in the M1 gun.

“5. Minor changes had been made in the muz-
zle brake of the Mark II gun.

“6. The receiver ol the Mark 1T gun was sub-
stantially different from the one used in the Ml
aun; much heavier guide rails were used and
the receiver itselt was larger, heavier, and de-
signed in accordance with British manufacturing
methods.

“7. The chamber of the Mark II gun was 2
mn shallower than the chamber of the M1 gun.”

Practically all the changes suggested were of a
minor nature and slight modifications or altera-
tions would permit complete standardization.
The main difference in the two types of gun was
in the chamber dimensions. Since both were de-
signed to use the same cartridge, it was quite
obvious that one size would hest handle the
round. The British were very insistent that their
measurcments were better, pointing out, in par-
ticular, that their chamber was slightly more
than one-sixteenth inch shorter than the Amer-
ican one. In their opinion, such a length would
solve the problem of faint strikes, since the
weapon was inertia fired and depended upon the
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shoulder of the chamber to offer resistance and
position the cartridge.

Tests were conducted at Aberdeen, Fglin
Field, Wright Field, and Kenvil Proving Grounds
to determine the relative merits of the DBritish
sugeestions. The Army Ordnance engineers were
not convinced by these tests that the British
chamber was superior to the American design.
However, 1t was agreed on 4 April 1942 that ad-
ditional trials be initiated for the purposc of
reaching a satisfactory compromise [or both gov-
ETNINents.

The only ofhcial action finally taken by the
American representatives and approved by the
Ordnance Committee was:

“(1) That the manufacture of the American
20-automatic gun M1 and AN-M2 be continued
in the United States without modification to the
chamber.

“(2) That no chamber with the small cone
moved one-sixteenth inch to the rear (as was
done in the British chamber) be considered for
manufacture in the United States.

“(3) That the request made by British rep-
resentatives that 20-mm automatic guns pro-
duced in the United States for British use be
made with British chambers not be considered
until after the 20-mm automatic guns M1 und
M2 have been subjected to a thorough test in
Great Britain.”

After further comparative tests in late April
1942, it was again definitely decided by the Ord
nance Department that all American-made 20-
mm automatic guns continue to be made with
the chambers longer by one-sixteenth inch than
the British regardless ol the employment of the
same ammunition. This decision was final as far
as American production was concerncd, but in
no way did it change the British representative’s
view on the longer chamber’s performance.

Oddly enough, the question was again raised,
not by the Fnglish or our many proving grounds
but by manufacturers of 20-mm ammunition.
In testing their cartridges for reliability of
action, they encountered a series of mallunctions
known as light-struck primers that were all out
of proportion [or such a weapon. These were not
isolated cases, the reports coming in from prac-
tically every maker of 20-mm ammunition that
was engaged in function firing his products.



BIRKIGT TYPE 404 20-MM (HISPANO-SUIZA) CANNON

Since the munitions companies pointed out
hat the faint strikes were due to lack of impact
n the primer resulting from error in the gun,
md not as a result of defective materials or
workmanship, it was decided to conduct another
test on an extensive scale at Aberdeen. Ninety ol
the 20-mm guns, M1 and AN-M2, selected from
every facility producing them, were cxpended
in this test with all types of ammunition, both
from accepted and rejected lots.

A complete record was made ol every mal-
function during the entire test and the probable
causes of the trouble. T'he engineers in charge of
he project in the early stages ol this test recom-
mended that two modifications should be made
to overcome the serious malfunctions:

“{1) Shorten the chamber one-sixteenth inch,
thus modilying it to approximately the British
chamber.

“(2) Replace the extractor spring with a solid
plug, thus positioning the rounds by means of
the extractor. This change would include such
modifications to the extractor, the bolt, and the
ejector, as were deemed nccessary.”

The test began in June 1942 and continucd
until the last of January 1943. The final recom-
mendations [rom Aberdeen Proving Ground
were presented at a mecting attended by rep-
resentatives of the Ammunition Branch, Indus-
trial Division, Artillioy Branch, Technical Di-
vision, and Field Service. All present accepted as
official four much-needed wmeodifications that
were to be made on all 20-mm M1 and AN-M2
“cannon: (1) The chambers were 10 be shortened
one millimeter or approximately one thirty-sec-
ond inch; (2) the extractor spring would be of
the cantilever type; (3) the standard firing pin
was to have one sixteenth inch removed from
the back of the key slot to give it “float’; and (4)
the breechblock slide springs would be strength-
ened.

This sanctioned change found the Army with
40,000,000 rounds of ammunition already
stocked. While 56,410 guns had been manufac-
tured to date, it would be easy to make external
~changes such as with the firing pin and extractor
spring. Barrel chamber shortening, however, was
a problem that generally cost as much in time
and money as to make the whole barrel, to say
nothing of the number of guns immobilized
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while the modification process was being per-
f[ormed.

Action was taken immediately by the Indus-
trial Division to put the alterations into effect.
There still remained certam differences between
the British Mark II and the AN-M2. As the
British Ministry of Aircralt Production had long
advocated having both guns manufactured 1den-
tically, the Army Ordnance Department ordered
a comprehensive test in England as soon as the
modified weapons came off the assembly line.

At the suggestion of Capt. E. R. 8. Adams of
the British Air Mission, two guns each from In-
ternational Harvester, Oldsmobile, and Ben-
dix were shipped to England for the purpose ot
competitive aerial tests with the Mark II. Rep-
resentatives of the Army Ordnance Department
were present to observe the 2,000-round tests
which were held during July and August 1943.

Two British Mark II's were mounted in the
left wing ol a Hurricane fighter with two AN-
M2's made by Oldsmobile and Intermational
Harvester in the right wing. Combat flying,
dives, G-loading, straight-away, etc., were s1mu-
lated. One stoppage was attributed to the Olds-
mohile gun. International Harvester
weapon had no stoppages but a cracked breech-
block was noticed at the completion of the trial.
IFach Mark II had onc sear failure and one of
them had a cracked breech lock atter 1,400
rounds. The Bendix guns were fired on the
eround in competition with the British-made
guns and made a creditable showing.

In reporting the findings of the test, Mr. Han-
sen, of the Briush Ministry of Aircraft Produc-
tion, declared: “American guns are as good as
British guns and arc acceptable for service use.”

The

Mount, Feed, and Other Modifications

From the arrival of the first Hispano-Suiza
cannon in this country, the problem of mount-
ing was present, as the weapon was originally de-
signed to fire only through the propeller hub.
This was considered satisfactory at the time:
later, the British and our Ordnance Department
obtained a method of cradle mounting from the
French. The authorities, however, soon realized
that dependence upon this one system of mount-
ing would greatly restrict the gun’s usefulness.
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Hlﬂ‘r:'am‘ Suiza :Emt-:‘}r‘r‘ﬂtl-., ABircraft Canomeon AN-M2 wilh Feed Machanism, 20-mm AN-ML. Developed from the French Chatelleraul
feeder,

Later i 1910 the Edgewater Steel Co., Oak-
mont, Pa., agreed to develop a type ol ring-spring
mountng mn an ellort to reduce the unusually
high recoil forces always present with automatic
cannon. Tests were hirst conducted on the pro-
totypes, the TG and T6MI, from January to
March 1941 and they were found too heavy. On
20 April 1912, the 'T6E] was successlully tested
and ofhcially adopted by the Navy. It was given
the designation, “Adapter. Gun, 20-mm, MIL.”
Later it was named “Adapter, Gun, 20-mm, M6”
when a rear mounting extension was used. A
total of 70,011 M1's and M6's were manufac-
tured by the Edgewater Steel Co.

In May 1942 after the Edgewater adapter had
proved superior, a limited number of guns was
produced with the M7 adapter, which, despite
its higher number, was merely a refinement of
the original French mount. Only guns produced
For tlw British were equipped ulth this adapter,
and Oldsmobile, after making 9,697, began re-
placing 1t with the Edgewater adapter.

The hrst Hispano-Suiza Type 404 gun re-
ceived in this country carried a large 60-cartridge
drum feed. Ammunition was placed in the feed
Ly hand alter first greasing cach round. The
spring on the drum had a pIL‘lDH{l ol ilpptcmla
mately 14 torque pounds to msure positioning
the last round, each cartridge being placed with
the full tension thrust Eltht bed by slowly wind-
ing the spring.

This type of feed was accepted as a standard
component of the gun until 1941, In England,
other methods of getting ammunition to the gun
were being experimented with that should soon
make the use ol this cumbersome [eed system
unnecessary. But until this became a reality,
our use of the drum continued and it was given
the nomenclature, ““Magazine, 60-round, 20-mm,
MIL”

The feed, tor some unknown reason. was
manufactured as late as 1944 with little or no
change. At this time it was improved and the
designation changed to “Magazine, G0-round,
20-mm, MTAL" Its characteristics were: weight,
empty, 22 pounds; diameter, 12 inches; lenfrl}
8 mches; and maximum height, when mounted
on gun, 1834 inches. The last feature practically
ruled it out for wing installation, because of 1ts
excessive overall height and small ammunition
content. For this reason the records show only a
very limited amount were procured for usc by
the British. And the Army Air Force was con-
sidering a single experimental plane mounting
only one gun firing through the nosc that could
have employed this antiquated feed. Yet @ total
of 29,255 magazines ol this type were procured,
6,200 from the Borg-Warner Corp. and 23,035
[rom the Seng Cao., both ol Chicago.

While the drum teed was being steadily pro-
duced, the devisement ol a means ol feeding the
gun was being studied that would allow bertter
profile while delivering a greater supply ol car-
tridges. The most successtul method heretofore
used on other guns was the disimtegratng
metal ink belt and investigation of its possi-
bilities was authorized in May 1941, During sub-
seqquent experimentation many different systems
ol leeding were tried. Only three gave promise
of warranting larther eftort: (1) the disintegrat-
ing belt and feed system devised by Watervliet
Arsenal: (2) a similar method of lcedimg devel-
oped by Curtiss -\Wr ight Aircralt Corp. under
an Air Force contract; :m{l (3) the Chatellerault
feed mechanism initiated by the French and later
turned over to the Briush, who made consider-
able improvements mn it.

Tests were conducted at Aberdeen ol all three
mechanisins and it was reported that the Chatel-
lerault, then designated the T1EI (the latest type
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that had been received from England), gave far
more satisfactory performance than the other
two. [t was also stated that the Chatellerault was
hght In weight, very compact 1n CONnstruction,
and capable of pulling a large belt ol ammuni-
ton successfully. T'he latest model tested was de-
clared a definite improvement over the earlier
T1. as the original Chatellerault feced was
marked.

The most serious dilliculty found with the
basic design of this system was that, to delink the
cartridge, a cam was used on the nose of the pro-
jectile to push the round out of the belt. This
principle made it necessary for all cartridges to
have the same physical dimensions, which placed
avery serious limitation on the feed, Armor-pierc-
ing shells were, by their very nature, constructed
diferent from high-explosive and ball ammu-
nition.

In spite of these shortcomings development
proceded. In order to have an adequate feed sys-
tem at the earliest possible moment, the experi-
mental “"Mechanism, Feed, 20-mm, T1E1” was
standardized and olhcially named ““Mechanism,
Feed, 20-mm, AN-MI1."

The Chatellerault, as it was more commonly
called when standardized, included a spring
band, shaft, and sprocket assembly that acted as
a clutch 1o allow slipping. This prevented over-
winding and acted also as a safcguard against
breakage in case ol a seizure of the ammunition
belt.

In the feed tested at Aberdeen the clutch band
was fixed by welding which, if successful, elimi-
nated not only many problems of manutacture,
but gave extra strength to the vital part. The
test indicated that it was feasible and Aberdeen
recommended that all clutch mechanisms alreadv
manufactured be attached by welding.

While the Chatellerault feed did divorce the
gun from the clumsy drum-type arrangement, it
was not considered completely i1deal. The Bu-
rcau of Ordnance m February 1943 gave the
designation  of “Mechanism, TFeed, 20-mm,
MIE1" to an experimental feed mechanism. It
was the same basically as the M1, but had a con-
siderably heavier spring that required 210
pounds of torque pressure to wind it and one
additional sprocket. It was thought by the Navy
that the original model did not produce the

necessary belt pull. This modified feed was tested
successfully at Aberdeen and standardized on 12
June 1943 as “Mcchanism, Feed, 20-mm, AN-
MI1AL” |

The Navy then requested that it be furnished
only this improved version; however, the Air
Corps having expressed a preference for the M1,
procurement of both types ol feed continued
until August 1944. "I'his double problem of sup-
ply was then settled by the agreement of the Air
Corps to usc the AN-MIAI only.

A total ol 119,216 feed mechanisms carrying
the designation, AN-M1 or AN-MI1AI, were
produced 1n all. The Chicago Flexible Shaft Co.
and the Harley Machine Division, both of Chi-
cago, the E. W. Carpenter Co., Bridgeport,
Conn., and the National Pneumatic Co. of Rah-
way, N. J., produced this item. Initial contracts
were signed with the first three companies in
Decemnber 1941, while the last company began
manufacture in August 1943.

As the [ceding of ammunition to a gun [tom
left to right, and vice versa, could be accom-
plished only by changing to another feed dc-
signed to work in the direction desired, it was
necessary to make both right- and left-hand feeds.
The following tabulation shows the number of
left- and right-hand feeds made and whether they
were the original or welded clutch models of the
M1 or the improved AN-MIAI:

Left hand

AN-MI (Onriginal de-

Right hand

sign) .. .. ... 19,785 14,782
AN-M1 (with welded
clutchy ........... 53,690 10,613
AN=MIAL ......... 6.825 13,521
Total .......... 80,300 38,916

The muzzle brake and the barrel-return spring
were considered integral parts of each 20-mm
M1 and AN=M? after standardization. 'T'he muz-
zle brake consisted of two lerrules, a washer and
a tubular body that had 36 ports and a like num-
ber of baffles. These slots were cut on a 45-degree
angle to the axis of the bore and sloped back-
wards where they caught a good amount of the
muzzle blast, thereby absorbing a considerable
amount of the recoil forces. It lastened to the
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[ront end of the barrel and was locked into place.
This arrangement was quite satisfactory as long
as the 60-shor magarzine was being used. With
the advent of the Chatellerault feed a minimum
recoll of seven-cighths inch was found necessary
in order to operate the feed, as the system utilized
the force and distance of the recoil stroke to wind
the operating spring.

Since the muzzle brake could ebviously not he
used on all guns in the future, it was given the
nomenclature, "Brake, Muzzle, M17 and f[ur-
nished only on special order lor guns having the
M7 adapter for the 60-shot drum magazine. As
there was no call during the war for such a
magazine, needless to say, the use of the muzzle
brake was indeed limited.

As soon as the Navy saw possibilities of mount-
ing the M1 and AN-M2 in the wings of a plane,
a development contract was immediately placed
with Bendix Products Division, South Bend,
Ind., for the originaton of a system of hydraulic
charging by remote control from the cockpits. A
prototype was complcted and satisfactorily tested
at several aviation ordnance proving grounds. As
a result, the Navy Dcpartment requested the
Army to procure a suflicient quantity of such
chargers to equip all intended Navy installations.

To comply with this sudden demand for the
accessory, an order was placed with Bendix with-
out specifying a certain number. The company
was simply to make as many as possible 1 the
shortest time. In all Bendix manutactured 46.-
748 of this type of chwrger. During the early
stages of procurement all were sent to the Navy
separate from the gun but later it was decided to
equip each new weapon with the charger. The
Navy received all the hydraulic chargers made
by Bendix during the war, as the Air Corps had
a method all its own of retracting the [iring as-
sembly by means ol manual operation from the
cockpit for the lew 20-mm cannon 1t used. And
the British used a pneumatic system ol reloading
that was manufactured in Lngland.

When the United States received 1ts hirst His-
pano-Suiza cannon in 1938, the trigger acLuating
mcchanism was considered part of the firing as-
sembly. It was operated by the Bowden Cable
Control System, with which the pilot released
the scar manually by mecans of a flexible shaft
operating through a hollow tube. During all the
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stages of manufacture of the M1 this tvpe of de
vice was used and was included in all drawings
of the firing mechanism. 1'he blucprints per
taming to this part of the gun refer to 1t as the
"Platex Sear Cover Assembly.”

The Army Air Force was the fivst of the sery-
ices to become interested in wipping the sear by
use of an electrical unit known as a solenoid. At
its suggestion the Magnavox Co. of Fort Wayne,
Ind., in May 1941 contracted to experument with
and develop an electric trigger actuator. The re.
sults of these efforts was known as the “Solenoid,
G177 and it was so successtul that both the Army
and Navy specified that all future guns for then
use be equipped with the device.

However, the British still clung to their orig
inal method of manual firing and continued two
order their guns with the original Bendix cable,
In order to avoid misunderstanding in ordering
of the right parts, the manual release was given
the designation “Mechanism, Scar rclcase, M1
and was treated thercafter as a separate com
ponent of the guns and not an integral part.

I.arer when the system of “'types™ was adopted
in order that a gun and certain special parts be
included merely by ordering a certain code desig
nation, it was decided that all guns for Amerr
can use would be furnished with the G17 sole
noid and all British ones with the original sear
cover and manual trip. When the electric trigger
actuator had been established as an oflicial ord-
nancce item, it was assiened the nomenclature

“Trigeer, Electric, AN=-MI1."
Types of Hispano-Suiza Cannon

From the very first there was a continuous ef-
fort to produce improved mountings, feed sys
tems, and trigger actuating devices. The latter
two were done by authority ol the Air Force. In
order that someonc stand responsible for the pro-
curement of these essential components, the Ord-
nance Committee, which alone had the authority
to do so, took action so that all future orders
should be placed in such a manner as to prevent
the ordering of 20-min accessories unusable on
the installation intended.

In order to simplily the requisitioning of 20:
min cannon, every combination ol gun and com-
ponents used by the Army, Navy, and British
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was assigned an identifying type designation.
After much discussion and arbitration 1t was de-
termined that seven diflerent types would be
required to fill every known need. These groups
are given below to clarify the purpose of this
much needed act:

Tyrr A—AR Conrps
20-mm Gun, AN- M2, with the following
components:
20-mm Adapter, AN-M]I
Elcctric Trigger, AN MI
Manual Charger, M2

Tyrr B—Air Corps
20-mm Gun, AN-M2, with the [ollowing
components:
20-mm Adapter, M6
Electric Trigger, AN-MI
Manual Charger, M2

Tyrr C—AIr Corrs
20-mm Gun, AN-M2, with the following
components:
20-mm Adapter, M7
Electric Trigger, AN-MI
Manual Charger, M2

Tyre D—Am Corrs
20-mm Gun, AN-M2, with the following
Com I}HIICH s,
20-mm Adapter, M7
Electric Trigger, AN-M1
Manual Charger, M2
Muzzle Brake, M1

Typr, E—NAvVY
20-mm Gun, AN-M2, with the following
components:
20-mm Adapter, AN-MI
Electric Trigger, AN-MI1
Hydraulic Charger, M2

Tyre F—BRriTisH
20-mm Gun, AN-M2, with the following
A ]III.PUI 1ents:
20-mm Adapter, M7
Sear Mechanism, M1
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Tyre G—BriTISH
20-mm Gun, M1, with the following com-
ponents:
20-mm Adapter, M7
Sear Mechanism, M1

In February 1944 production of all 20-mm M1
and AN-M2 cannon cecased. Although no use
was ever [ound for the M1 guns, since there were
almost no serious atlempts at engine mountings,
it was as late as 16 October of that year before
the gun was declared obsolete. T'otal production
of the 20-mm AN-MI1 and M2 weapons was as
follows:

Navy ... 21,228
Air Force ... ... i, 13,272
Internavional Aud ... ... .. 11,478
Storage:
Serviceable ..... 19,042
Unserviceable . ..35,955 {long chambers)
Total storage ................ 54,997 |
Lost or expended .. ... ... ..., 688
Total ... ... ... .. ... .. ... 154,663

T26 and Other Meodified Hispano-Suiza

Cannon

Since the protection of her carriers from heavy
bombers called lor a fast-Airing automatic can-
non, the United States Navy logically took the
initative in the development of the Hispano-
Suiza. As early as December 1942 the Navy's
Bureau of Ordnance requested that the Army,
which had the responsibility of production, study
the possibility of shortening the barrel and mak-
ing other refinements.

On I8 January 1945 Aberdeen Proving
Ground began a series of tests to show the ellect
on murzzle flash, velocity, dispersion, rate of fire,
reliability of action, and trunnion loads. Five
AN-M2 guns with barrels shortened 6, 12, 15,
18, and 20 1nches, respectively, were given severe
function tests to determine which was the most
effective.

In July 1943 the Ordnance Committee de-
cided that, in the event the tests at Aberdeen did
prove successful and a substantial amount could
be removed trom the barrel length without in-
terfering with the gun’s performance, certain
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other specifications should also be incorporated
in the redesign of this weapon. There were deli-
mite disadvantages in the use of the AN-M2 gun
imounted in aircralt, mainly becausce of its profile
and weight. With the feed in place, the silhou-
ette was very bulky, and often the weapon had to
be installed in planes at various angles, some-
times even sideways. This not only handicapped
the problem of mounting but wasted space and
made the correct placement of feed chutes most
complicated.

While the Chatellerault feed was a distinet ad-
vantage over the original 60-shot drum, 1t was
not considercd the ultimate in feeding and 1t
was quite apparent that if the over-all height
could be lowered and the welght of the entire
assembly reduced, 1t would indeed be a progres-
sive step forward.

With these points in mind, the Ordnance
Commutttee took action on 22 February 1943 to
authorize the development of a 20-mm gun with
characteristics which, if met, would make the
weapon practically the equivalent ol a greatly
refined Hispano-Suiza cannon. The specthica-
tions, as given by the committee, are as lollows:

“1. The gun to be developed should be ca-
pable of using existing ammunition for the 20-

mm Gun, M2,

“2. Feed should be of the disintegrating link
belt type, without involving a sepavated transter
as 1 the case ol a magazine throat.

"3, Must be capable of taking ditferent lengths
of projectiles.

- 4, Rate of fire to be 575-650 rounds a miu-
Hnee,

“5. The gun should be of the sell-locking semi-
blowback tvpe.

“6. 1 he round 1n the gun must be controlled
at all times.

“7. Feed must be lett or right hand without
the addition ot extra parts.

“8. Belt pull should be at least 75 pounds or
the limit permitced.

"0, 11 possible, the M3 Lk (used in the M1
Feed) should be used.”

The tests requested by the Navy at Aberdeen,
to determine how much the barrel length of the
20-mm AN=M2 could be shortened, showed that
15 inches could be removed with no appreciable
muzzle Hash and with a velocity drop ol only 80

925512° Al a9

feet per second. At the same time reports trom
Great Britain showed that the British hikewise
were refining the aircraft cannon based on the
Birkigt or Hispano-Suiza principle. They had
successfully removed 25 pounds in weight from
the original design and had shortened the barrel
by 12 inches. 'T'he weapon used for these experi-
ments was the Mark II and the work had pro-
sressed so successfully that it had already been
given a designation “20-tmn Automatic Gun,
Mark V.”

Oldsmobile Division of General Motors had
heen given authority by the Ordnance Depart-
ment to carry on research and development in
this country on the contemplated improvement
of the gun. By July 1943 Oldsmobile completed
the refinement of an AN-M2 [ollowing the Brit-
ish pattern with a weight reduction of 27 pounds
and a barrel 12 inches shorter 1 length than
the original specifications. The rest ol the mech-

anism was unchanged.

The Ordnance Committee acted to procure a
number ol these modihed guns so that Navy
flvers could also test them. It likewise recom-
mended that the weapons be still further modi-
fied and stated that they should have these char-
acteristics:

“1. Reduction i weight ot approximately
25 pounds.

“2. Decrease in barrel length, 15 inches.

“3. Capable of using the standard M1
Adapter.

"4, Muzzle velocity to be reduced not more
than 80 t/s.

“b, Iave a cyclic rate of approximately 750
shots per minute.

“6. Capable of firing with the bolt closed
and locked.

“7. Capable of using a nonadjustable ring
spring adapter.”

The lightweight version built to conlorm to
the above specifications was to be given, upon
completion, the designation “20-mm Automatic
Gun, T25.7 The immediate modihcation ol 14
standard AN-M2 guns was authorized on 7 Oc-
tober 1945,

Army Ordnance combined this project with a
development problem given it in July 1943 when
the Commanding General, Army A Force, ur-
gently requested that work be started on a 20-mm
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aireraft cannon with the ability to fire from a
closed and locked boli. A limitation was placed
on the time required to fire the gun of no more
than one-hundredth of a second between sear
release and the instant the projectile clears the
muzzle.

Ordnance Department personnel believed that
this could be done and added it 1o the intended
improvements then beme undertaken, A num-
ber of commercial firms were contacted and
Watervliet Arsenal was also asked to mvestigate
the problem and ofler a solution.

Oldsmobile Division of Gencral Motors was
to undertake the devisement of a system of me-
chanically firing the weapon from a locked and
closed boll. The result was to be given the test
designation “20-mm Automatic Gun, T27.7 The
I.mt{"{l Shoc Machinery Co. was asked to under-
take a sunilar project, the nomenclature given to
it being “20-mm Automanc Gun, T25.7

Watervliet Arsenal, in being assigned the task
ol firing from a locked bolt, was given two means
of accomplishing 1t: By percussion, the gun to be
known as “20-mm Automatic Gun, T-28": and
by clectric 1gnition, using electric primed ammu-
niliun o be known as “20-mm Automatic Gun,

29"

T'his work was undertaken so that the possi-
bilities of firing the AN-MZ2 from the Iront
scared position could be proved. If accomplished,
it permitted the synchronization of the weapon
not only for fiving through the propeller arc but
lor turret use as well, since emplovment ol a
synchronized fire interrupter could maintain po-
sition control throughout firing with no possible
danger to the ship structure.

On 7 October 1943, 20 AN-M2 cuns werce au-
thorized for issue to the above mentioned facili-
ties for modification. On the same date the Navy
Bureau of Ordnance requested that six 20-mm
126 guns be furnished it for test purposes. On
12 October the Air Force made a similar demand
lor 30 guns. Borh activities also asked for wooden
mock ups to send to airplane manufacturers in
order that design changes in mounting could be
accomplished.

Hj,-' December 1945 prototypces ol both the T28

and T2Y9 had been produced and were tested at
Aberdeen Proving Ground. Each weapon was
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constructed for firing with the bolt 1n the locke!
battery position, one employing percussion igni.
tion and the other electric.

A ptlot model, having features of both the
128 and the T29, also madce its appearance at
this time. It was successtully fired. using bolis
from the T28 and T29 alternacely. In view of the
advantages vesulting from this combination, it
was considered highly desirable 1o concentrate
on developing it. The Ordnance Committee or:
dered the cessation of the separate 128 and T2¢
programs and gave the new weapon the ofhicial
nomenclature, “Gun, Automatic, 20-mm, T3

In ]:mutln 1944 the Navy asked that 25 of the
151 version be sent to it as soon as possible for
thie purpose of testing. The Ay Air Forcee like
wise requisitioned 51 with the option of an addi
tional order il it proved satistactory. |

T'he speed with which the whole matter moved
is shown by a letter [rom the Burean of Ordnance
to the Ollice of the Chief of Ordnance on 12
February 1944 m which a requirement for 234
326 guns ol the T3I specilications was to be d{:‘-
livered to the Navy in 1944, The Army asked lor
a thousand a short while later. |

These demands were made belore the specified
modifications could have possibly been given the
endurance hiving so necessary for establishing e
liability. The tremendous Navy order, with all,
future aircraft design committed to a weapon
that had not been proved, certainly showed great
laith in the mechanism.

The International IHarvester Co. plant at St
Paul, Minn., having filled its contract and pro-
duction having stopped on the AN=M2 in De-
cember 1943, was given an order in January
1944 to begin making the T3l for which there
was already a terrific demand. This company
notificd the Industrial Branch of the War De-
partment that the 'T'31 could be casily produced
by modification of AN-M2 guns. This ook care
ot two things: First, only modification of an
existing weapon would be nccessary: sccond,
there were in storage thousands of 20-mm AN-
M2 guns that did not meet the requirements of
the latest drawing revisions. While these ouns
were being brought up to date, they could at the
same time be converted to meet the specifica-
tions set forth for the T51. Many of them werc
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retcurned to the St. Paul plant and on [0 July
1941 the first 20-mm T31 appeared. Between
that date and 20 September a total of 2,455 guns
had been modihed, and a scheduled rate of 1,250
guns per month was set as necessary to [ll the
demand. By May 1945 a total of 12,083 weapons
had been converted [rom AN-M2 to the hghter
weizht T31, at which time all alteration ceased.
The modification of the M2 to the later designa-
tion was done at a price ol 8625 per gun.

The Oldsmobile Iivision of General Motors
was the other main contractor for the T31 guns.
On 16 February 1944 an initial order for 5H0O
weapons was placed with it, followed by a Navy
requisition for over 12,000 guns. lLarge quan-
ticies of AN-M2 guns, which had not been mod-
ithed 1o meet the latest revisions, were returned
to Oldsmaobile from storage to be changed mto
T3l mechanismes.

The first such weapons were praoduced by this
firm 1n August 1911 and, as ol 30 September
1944, 621 guns had been shipped. A rate of 1,400
guns per month was attained by October 1914
and this schedule continued until May 1945, at
which time a total of 20,163 weapons had been
converted. The final unit price ol the Oldsmo-
hile 131 was 3412,

The combined number of T3l mechanisms
from International Harvester and Oldsmobile

was 32,316, Fighty additional ones were pro-

cured by Research and Development Service,
making a total production of 32,426 cannon.
Meanwhile experimentation continued on the
feed mechanism for the 20-mm cannon, because
of the limitations of the M1, or Chattelerault,
mechanism. Development of the feed mecha-
nism. I'4, which had been carried on at Cuartiss-

Hispano-Suiza Z0-mm Automalic Aircrafl Cannon, Model T31.

Wright Field, was transferred to Oldsmobile,
under the designation “Mechanism, Feed, 20-
mim, I'l4.7 A preliminary test of this version
was made on 10 June 1943, which gave evidence
that 1t was the most promising of any feeder
built to that date. Tt proved capable of lifting
105 rounds and its outside dnnensions were
much more compact than those of the MI.

The T14 used a new link named “20-mm
Metallic Belt Link. T235." This link had no
tendency to be cammed off the cartridge during
handling and incrcased the flexibility of the
ammunition belt,

In July 1943 a test of the mechanisin was made
at Aberdeen, during which over 5,000 rounds
were lired. Maximum lifting capacity was found
to be 110 to 120 rounds, and, after minor maod-
thcations, was found to function properly 1 all
positions. Endurance qualities were also quite
satistactory.

T'he Air Force and the Bureau of Ordnance
urged that development of the T141 feed be ex-
pedited. An initial order of 30 feed mechanisms
and 25,000 belt Iimks was authorized on 7 Oc-
tober 1945, Additional procurement was later
requisitioned and on 6 April 1944 a requirement
ol 550 T14 mechanisms, to be supplied by July
of that year, was approved by the Subcommittee
on Aircraft Armament.

On 12 February 1944 the Chiel of the Bu-
reau ol Ordnance established a requirement lor
approximately 50,000 feed mechanisms, T14,
enough to provide one tor each 20-mm light-
weight gun needed by the Navy, together with
necessary spares. Standardization ot the mecha-
nism was approved on 11 May 1944 as the
“Mechanism, Feed., 20-mm, M2
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Performance of Hispano-Suiza Cannon
During World War II

It soon becamc apparent that the Navy would
be the largest user of the 20-mm cannon; in
lact, records show that this branch of the service
mounted over 90 percent of the cannon actually
placed in American aircraft. The first 20-mm
Hispano-Suiza automatic gun in a mock up by
the Navy was installed at the Bureau of Aero-
nautics test facility, then known as the Aircraft
Armament Unit, Norfolk, Va.,, on 11 March
1942,

There was nothing slow about the Bureau of
Acronautics on armament decisions, for the gun
was officially accepted for aircraft use the next
day. The mstallation was in the wing of an
SB-2C which had bheen shipped separately by
the Curtiss-Wright Acronautical Corporation,
Columbus, Ohio, in order to proof fire the new
cannon,

The Aircraft Armament Unit continued to
test thc weapon in its mock-up mounting and
it was as late as August 1943 before the guns
were actually placed in the plancs at the factory,
SB-1C, scrial number 200, being the first to be
so armed. It was quickly followed by plane num-
ber 50, SB-2C.

This aircraft, the scout bomber type, proved
to be one of the most widely used during the
war and the resulting dainage inflicted upon the
enemy by Naval pilots was tremendous. How-
ever, the records reveal such destruction was

done by dive bombing rather than by the use

of the 20-mm cannon. The SB-2C. first reached
the combat arca on 11 November 1948 and its
hrst action took place in March 1944,

As an innovation in Navy ordnance, factorv
representatives accompanied the new cannon to
the front. These expert technicians sent back
voluminous reports that explained that the mal-
[unctions that did occur were due to one of
three things: failure of the teeder, bad ammu-
nition, and improper maintenance. Their zeal
in clearing the gun itself in every instance casts
doubt on the validity ol the reports.

Available records show that the AN-M2 was

installed in 5,800 Naval planes requiring the
total mounting of 11,600 guns. The SB-2C and
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SB-W aircraft were the principal planes carry
ing this weapon into combat, along with a very
limited number of F4U-1Cs. Statistics on enemy
aircraft shot down in World War II credit the
AN-MZ2 in SB-2C aircralt with destroying few
enemy aircraft. The F4U-1C planes brought
down an even smaller number, However, it must
be remembered that the primary mission of the
SB-2C was not to shoot down aircraft.

The United States Navy has always permitted
the introduction of evidence even when con-
trary to what it would like it to be. There ex-
isted two distinct schools of thought on the re
liability of the egun. One was that the 20-mm
Hispano-Suiza automatic cannon could not be
considered satisfactory as an aircralt weapon as
long as it was necessary for the ordnanceman to
coat the cartridge case with a heavy lubricant or
wax. The other was that this was unimportant
as long as it bettered the performance of the
weapon. But everyone even remotely connected
with weapon development agreed on one thing,
namcly, that 20 millimeters was the minimum
caliber for aernal warlare.

During war all that can be donc 1s to nstall
and make function as reliably as possible that
which 1s issued. With the mounting ol the 20-
mm cannon in Navy planes a series of malfunc
tions began that could not be properly cor
rected at the time because manufacture was at
the peak of production. The slightest change
would practically mecan retooling. The most
serious problem was the oversize chamber.
There still remained considerable variance in
dimensions between the chambers of the Bri-
ish and American cannon, ¢ven after the latter
chamber was made one thirty-second inch
shorter,

e to an ontmoded agreement ol long stand.
ing, everything above caliber .60 in the Army
is considered artillery and the manufacture of
the Hispano-Suiza cannon thercfore came under
this classification. In other words the produc
tion of this high-spced machine gun was done
under artillery manulacturing tolerances. The
resulting poor mating of parts, coupled with
the inherent fault of all gas-operated weapons
wherchy the breech locking key in the receiver
is immovable and the position of the gas port in
the barrel is permancntly fixed, made it impos-
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sible to adjust the relationship between barrel
and breech lock to establish head space. Thus
the most vital measurement In any automatic
weapon was governed by chance 1n this instance.

An unfortunate discovery was that chamber
errors in the gun could be corrected for the mo-
ment by covering the ammunition case with a
heavy lubricant. If the chamber was oversize,
it served as a fluid fit to make up the dehciency
and, if unsate head space existed that would re-
sult in case rupture if ammunition was fired
dry, then the lubricant allowed the cartridge
case to slip back at the start of pressure build up,
to take up the slack between the breech lock
and the breech lock key. Had this method of
‘quick f1x” not been possible, the Navy would
have long ago recognized the seriousness of the
situation. In fact, this inexcusable method of
correction was in usc so long that it was becom-
ing accepted as a satislactory solution of a neces-
sary nuisance.

This state of affairs continued until the war’s
end, at which time all complaints and suggested
improvements were carcfully evaluated by the
Chiet of the Bureau of Ordnance, and a letter
outlining past faults and suggesting improve-
ments was dispatched on 26 December 1945
from that authority to the Army’s Chief of Ord-
nance under the subject, “Reactivation of Cer-
tain 20-mm Automatic Gun Development Proj-
ects ahd 20-mm Ammunition Development
Projects--Request for.” The following para-
graphs are quoted from the letter:

“There is a firm requirement on the part of
the Navy Department tor use of 20-mm auto-
matic guns i practically all Navy combat air-
cratt currently in design and currently desig-
nated combat operational aircraft . . .

“The 20-mm automatic guns M2 and M3 in
their present stage of development have certain
objections and detects which make continued
development of this type weapon highly desir-
able. The following features are considered ob-
jectionable and are believed capable of im-

provemecnt:
“(a) The profile of the gun is too bulky for

proper installation in VIF type wings.

“{b) The cyclic rate of the gun 1s too low.
“(c) The belt pull 15 too fow.
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“(d} 1t 1s believed that the over-all weight
ol the gun and its associated equipments can be
materially reduced. ‘

“(e) The accumulated tolerances in the
manufacture of the weapon are too great to give
uniformly efhicient operation in these guns. -

“. . . Othcer objectionable features which are
believed capable of rectification are listed be-
low:

“(a) The need to oil the ammunition prior
to loading for use in this weapon 1s undesirable.
Self-lubricated ammunition, or the elimination
ot the need for lubrication, is strongly desired.

“(b)y The ballistics of the projectile can
stand much improvement. It is believed that
ballistics similar to that of the Caliber .60 pro-
jectile can be closely approximated.

“{c) It 1s believed that an electrically
primed round can be developed- lor the gun
which will give more cfficicnt pertormance.

“{d) The ammunition should be manufac-
tured to fit the chamber of the gun in which it
will be fired and not to fit two of these weap-
ons—namely, the American and British 20-mm
automatlc guns.

“From the above, 1t can be seen that the
Navy's need for mmprovement 1n the gun and
ammunition is immediate and will be continu-
mg until the Army's long range development
program of an optimum gun for aircratt mate-
rializes. It is understood that the optimum gun
will require from 15 to 25 years for development
to be completed. Continued improvement in the
present. cannon will certainly contribute mate-
rially in experience gamed to the development
work leading toward the optimum gun. . . .

“Inasmuch as the Chief of Ordnance 1s defi-
nitely interested in this development program,
this Bureau wishes 1o indicate its active interest
in and requests that the following program be
undertaken:

“(a) Improve the present 2Z20-mm Auto-
matic Gun M3 for immediate needs.

“(b) Continue development projects ol
such guns as the 20-mm T32 and T33 to arrive
at a reliable lightweight, high performance gun
within the next four to six years.

“(c) Improve the ammunition for these
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guns in order to achieve a family of matched
projectiles ot relatively high performance.

“{d) Through the expericnee gained in this
development program obtain inlormation, data
and experience which, combined with current
gun research for an optimum gun, might mate-
rially aid in the development of an optimum
cun for aircraft within the next ten to fifteen
yCArs.

“To support such a program, this Burean will
initiate projects complementary to those under-
taken by the Ordnance Dcepartment (ASE) to
provide competent and experienced personnel
and afford Navy Ordnance facilities to assist in
the program. In addition, this Burcau will [ur-
nish [unds to support a proportional part ol
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this development program as established by the
estimates ot the Chief of Ordnance.”

This letter resulted 1n the cooperation of the
Army, with Navy engineering personnel, [a
miliar with the conditions that needed remedy-
ing, in solving the various problems. Today,
barely five years alter the war, every point
brought out by the Navy’s Chief of the Bureau
of Ordnance has been answered. Nothing was
basically wrong with the weapon. Its wartime
performance, good or bad, was the result of hav-
ing been bought in desperation, put Into mass
production without first having been adequately
proved, and then modified regularly to meet a
future commitment before the previous .model
had been made to function reliably.




Chapter 15

FURRER AUTOMATIC AIRCRAFT CANNON

The Swiss Air Force in 1933 introduced an
aircraft cannon designed by its well known in-
ventor, Col. Adolf Furrer. 1'his officer orig
mated a system that employed short recoil tor
operational energy and a clever method of tim-
ing the weapon to fire slightly out of battery
while securely locked. This last [eature per-
mitted high rates of fire and gave a definite
buthng action on the counterrecoil stroke.

The first Furrer aircralt cannon was 20-mm,
air cooled, belt fed and shortrecoil operated,
with a quick-change barrel having an attached
bolt assembly. All Furrer mechanisms are highly
characteristic of the Swiss genius for precision-
made instruments, being composed of a mult-
plicity of intricate components that perform re-
liably but do not lend themselves to mass pro-
duction.

The aircratt models, regardless ol caliber, had
the following details in common: (1) Feeds in-
lﬁlt:ll;il‘lgéla[ﬂ}r from left to right and vice versa;
(2) possibility of mounting for either fixed or
flexible; (3) a built-in rounds counter to give
the gunner an instant check on ammunition
supply: (4) teed pawl disengagement for bring-
ing the bolt home on an empty chamber to pre-
vent cook-off; (5) a non-disintegrating metal belt
that did not separate when the cartridge was
pushed out; (6) muzzle booster and front bar-
rel bearing; (7) considerably larger barrels than
usually employed with the same mechanism 1n
cround work; and (8) single grips in place of
the conventional two-grip (or spade) arrange-
ments.

The first models made for the Swiss Air Force
were designed for firing through the hollow pro-
peller hub in a Hispano-Suiza engine at the rate
of 400 shots a minute. It 1s of unusual interest
to note that the othcial armament of the Swiss
service was all designed by Furrer and govern-
ment produced. The small arms manufacturing
arsenals near Berne were committed to produce
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every automatic weapon used by all branches
ol the Swiss service, despite the fact that two of
the leading commercial types of antomatic can-
non (Hispano Suiza and Oerlikon) were also
manufactured within the borders ol Switzerland.
This shows, il nothing else, that this govern-
ment had unlimited faith in the Furrer action
and exploited 1ts possibilities to the tullest.

After the engine-mounted 20-mm gun came
a 34-mm version with an identical action that
was looked upon with great favor because of
the larger explosive charge in the projectile. The
muzzle velocity ot 3,445 feet per second coupled
with a cychic rate of 350 rounds per minute made
it a very formidable aircralt and antiaircraft
weapon. The cartridge case used in both guns
was ol the type known as rimmed and was fed
into the weapon by a meltallic open-type link.
The 34 mm was not only adapted to wing
mounting but to turret installations, the syn-
chronization of the weapon making it one of the
few automatic cannon that lent itself easily to
turret mounting.

The cycle of operation of all Furrer aircraft
cannon 1s the same, regardless of caliber. After
the belt, or magazine, is put into place, bringing
the cartridge in position to be picked up by the
bolt lace, the action 1s completely retracted.
When released, the compressed driving spring
gives the firing mechanism a thrust [orward. As
the bolt tace comes abreast ol the rear of the
feeding system, a loaded round is shoved for-
ward 1nto the chamber. On the last fraction of
an mch of forward travel the toggle joint is
forced into line and locks, cocking the piece. The
weapon 1s now loaded, ready to hire.

‘T'he scar 1s rotatable in the breech-bolt frame,
and upon being actuated, pivots, rcleasing the
firing pin to fly forward under tension of its
spring and strike the primer of the cartridge.
This in turn fires the charge. For the first frac-
tion of an inch of recoil the barrel is rigidly
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connected with the barrel extension and bolt.
During this time 1t slides under action of recoil
in the guides cut in the stationary receiver. The
breech-bolt frame contains the bolt which is also
moving rearward and is connected by a link with
the front end of a pivoted member, also in the
form of a link.

The latter is rotatablv mounted in the breech-
bolt frame on a pivot. The rear end 1s connected
by means of a pin with one of the supporting
links, the other end of which attaches to the bar-
rel extension. The bolt only becomes unlocked
from the barrel alter the barrel and breech bolt
have reached a point where a projection in the
stationary receiver breaks the straight-line ac-
tion of the pivoting links. This allows the bolt
to open slowly to produce initial extraction. To
complete the function, it carries back the fully
loosened cartridge held to its tace by the ex-
tractor,

The first breaking action of the links with-
draws the firing pin slightly within the bolt face.

THE MACHINE GUN

The continued recoil movement not only hold
the firing pin in this position but carries the
cartridge to a point where its base collides with
an ejector built mto the receiver, Here the
cmpty cartridge case is pivoted and ejected
through a slot opposite the one through which
it was fed. With the barrel extension being un
locked from the holr, the barrel remains i :
retracted position. The bolt having completed
its [ull recoil stroke starts counter movemen:
and the bolt lace, when in position, picks up
the incoming round out of the feedway ready
for chambering.

At this time the projection on the firing pin
catches the sear mounted in the barrel exten
sion. In the final act of locking, the bolt com
presses the firing-pin spring. When the bolt and
barrel are locked, the continued thrust of the
driving spring then shoves the retracted barre
assembly into battery. If the trigger remains de
pressed, the sear releases again, Aring the cham
bered cartridge.



Chapter 16

AMERICAN ARMAMENT AUTOMATIC AIRCRAFT

CANNON

When the mania for “shell gun™ mounting 1n
planes was at its peak on the Continent and the
revival of mterest in air-borne cannon made the
military authorities of all countries review what
armament their own air forces had available,
the American Armament Co., of New York City,
announced m 1933 the development of a 37-mm
automatic cannon designed primarily for avi-
ation armament.

T'he director of the company, Mr. I. ]J.
Miranda, and its chief engineer, Mr. B. . Joyce,

who ‘claimed to have designed the weapon, not

only made many trips abroad to mnterest major
powers seeking just such an antomatic arm but
also made manv claims for their weapons that
were scized upon by writers for various aviation
magasines and ordnance publications. Mr. W. §.
Shackleton, of London, who was the hirm’s [or-
cign rcpresentative, also published numerous
articles on the virtues of this 37-mm automatic
aircralt cannon,

The air-cooled, clip-fed weapon used long re-
coil [or operation, and its rate of full automatic
fire was 60 shots a minute, with a ridiculously
low muzzle velocity of 1,200 feet a second. This
is not surprising when the mechanism is exam-
ined closely and compared with others already
in cxistence. For, notwithstandineg the manu-
[acturing claym rhat the mechanism was new in
principle and was designed “just for aircraft,”
it gocs back to World War I, being nothing
more or less than a conversion lor air use of the
Puteaux cannon developed both in the United
States and abroad.

The first country to become interested in the
gun was Poland. It was not impressed by the low
muzzle velocity and contracted with the Ameri-
can Armament Co. on the condition that the
speed of the projectile be substantially in-
creascd. The Polish Government posted a bond

with a neutral agent equal to the cost of manu-
facture and demonstration of the weapon. This
would be turnced over to the company if the tests
were successlul. The agreement stipulated that
muzzzle velocity and ballistics would be im-
proved. At the trials in Poland in competition
with the anuquated C. O. W, gun, then made
by the Vickers Co., the English-made weapon
consistently outshot the American product. It
was also demonstrated that the muzzle velocity
had not been increased one particle and the
Poles ordered return of the bond. 'The next ven-
ture was with Italy with resulis that were com-
parable with the earlier failure.

About the only real accomplishment of the
weapon was to mislead the American public into
thinking this country had an automatic aircraft
cannon that was supcrior to that ol any other
country 1n the world. Pracucally every aviation
magazine or ordnance publication contained
artists” conceptions of huge aircraft armed with
the gun, firing both from lixed positions in the
wings and in power-driven turrets. In reality,
little or no improvement over the Puteaux, of
which it was a close copy, can be found.

The limited number that were manufactured
were made in two models. Al and F. The M rep-
resented a weapon adapted [or turret or mov-
able use. The F was for ftuselage or fixed 1n-
stallations.

To fire the American Armament cannon, the
chambering of the first round requires the ef-
forts of two men. It is a very clumsy operation
since the breech must be opened by a special
tool which moves the pinion on the breech op-
evating shaft. After the cartridge is chambered.
it is fired by percussion, a striker hitting the hr-
ing pin a smart blow. The barrel and its exten-
sion then recoil together a distance greater than
the over-all length of the loaded round. At this
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American Armament 37

time the breech is unlocked by the camminge
down ol the lock. The barrel and breech lock
start tow:ard batterv while the extoractor attached
to the carrier remains seared to the rear.

When the barrel assembly is a halt inch from
the battery position. the scar holding the car-
rier is released and this assembly starts home.
The feed system, which holds a clip of five car-
tridges, consists ol a recoil-operated cage which
rotates 1o leed the rounds through an opening
in the loading tay. The carrier picks up the
positioned cartridge and the extractor snaps over
the rmm as 1t chinnbers. The final movement for-
ward ol the carrier cmms up the breech lock and
the weapon is ready to vepeat the cycle,

Alter much paper promotion and exaggerated
lactory claims this gun disappeared from exist-
ence shortly belore World War TI, but not be-
fore 1t had caused a oreat deal of mrerest hoth
here and abroad. It was hardly possible to find
any prominent aviation magazine ol the day that
did not show a sketch ol an American plane with
this weapon in both fixed and flexible mounting.

The company manual sent to prospective cus-
tomers on the care, use, and handling ol the

im Automatic

......

Aircrall Cannon,

Armament automatic cannon - de-
voted many pages to the potentialities of its
devastating fire. Partacular attenton was called
to the case ol 1ts operation, sawd to requive the
A direct quote rom
the booklet permuts the reader o determine
whether the company was really serious i de-
scribing this allegedly simple feat or whether
the cunner was some lorm ol contortionist seek-
e another hazardous occupation for a liveh-
hood,

“The cunner s seated Tacing one side ol the
cun and with his eve at the sight at all tumes.
With his lele hand he operates the clevating
hand wheel whilst with Ins right hand  he
traverses the prece by means ol a traversing hand
wheel, He lives the cun with has lelt toot while
his right foot works the breech pedal that s
used to lock the gun i traverse, releasing the
right hand o leed chips ol ammunition to the
magazine.”

Regardless of the performance of the gun, any
gunner who could accomphsh so many things
simultancously would have made a fortune in
public exhibitions,

American

services ol just one man.



Chapter 17

LAHTI AIRCRAFT CANNON

Finland’s highlv respected small arms de-
signer, Aimo Johannes Lahti. in 1933 produced
at the state manulacturing arseral Jyviiskyla
his first prototype 20-mm automatic aircraft can-
ion, soon destined for use by the Finnish A
Force. T'he 84-pound weapon was gas operated,
both front and rear seared, and macazine led
(b0-shot drum). Charging was done by means of
compressed anr and the rate of fire was 550 shots
per minute, with a muzzle velocity of 2,750 feet
per second.

As part ol a peculiar mounting system, the
brackets were located on top of the receiver mm-
mediately tore and alc ol the drum magazine.
A muzsle brake was always used on the weapon
ro dampen out a portion of the recoil forces.
Hall ol the barrel startine ar the breech end was
Huted, giving not only rigidity but offering more
cooling surtace. An electric solenoid mounted
on the lelt rear of the recceiver trigeered the
firine  mechanism when remote  control  was
needed. 'T'he air charger was not an integral
part ol the weapon but fastened to the righi
side ol the recetver. A latch operated by thumb
pressure locked or released the magazine at will,
An unusually heavy nested spring buffer at the
rear ol the receiver deflected the operating parts
back into countervecoil.
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The Lahtt 20anm automatic cannon had a
very clean prolile and, with the exception ol the
abnormally large drum leed, was eastly adapt-
able to awcralt mounting, The mventor was
permitted by the Finish Government o 1935
to demonstrate this weapon before British ord-
nance olhicers. It did not give a satistactory per-
lormance, having, m the opinion ot the Briush,
oo many stoppages from broken parts resulting
from  the expermmental nature ot the weapon.
T'he most prevalent maltunction was lailure to
cxtract. This could have been caused by the use
ol too much gas to operate the mechanism. Tlasty
unlocking thus resulted while too high a resid-
ual pressure remained 1 the bove.

Much work was done to correct the malfunc-
tions that twrned up i the English wrials and
cventually the weapon was considered satisfac-
tory and adopted by the Finnish Air Force. Tt
saw much action m the Russo-Finnish War. At
its conclusion the Russians became greatly in-
terested 1n this weapon and its infuence 1s most
certainly shown 1in some of their later develop-
IICILS. '

To fire the Laht 20-mm automatic gun 1 an
areralt installation, the loaded drum 1s placed
on top of the recerver and latched mto position
with the bolt lorward. ['he air charcer 1s then
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Lahti 20-mm Automatic Aircreft Cannor, Model L27.

actuated. The bolt and piston assembly are then
thrust rearward until the sear rises and engages
its recess in the bottom of the gas piston, DBy
actnating the electric solenoid, the sear disen-
gages the piston and bolt assembly which 1s
driven forward by the energy of the compressed

driving spring. "The feed rib on top of the bolt
shoves the first round out of the lips ol the
macazine and chambers it. While the barrel as
sembly 1s still rhree-fourths immch out of battery,
the bolt seats behind the cartridege and the ex-
tractor claw snaps over its rim. At the same time
the bolt-locking piece 18 cammed up 1nto 1ts
locking notch i the barrel extension and this
act releases the device that has been holding the
barrel and extension to the rear.

The locked barrel, the extension, and the bolc
start final movement forward. At a point one
sixteenth mch from lull battery position, a piv-
oting pin m the bolt-body tip that has been in
the path of the retracted firing pin contacts a
1amp 1n the receiver and 1s levered up out ol
the way. The fOring pin 1s now rcleased to fly
lorward, striking the primer. The timing is such
that recoil torces of the exploding powder charge
are set up before the fast-traveling locked mass
strikes. the solid receiwver, thus utilizing these
torces to buflt the forward action.

‘T'he recotling parts are locked securely to-
vether for a distance of a half inch; as the pro-
jectile passes the port in the barrel, a portion of
the gas 1s relcased mto the cylinder housig the
piston to give the member a sudden thrust rear-
ward. The movement is done in such a manner
as to allow the bholt to creep a few thousandths
of an inch rearward belore total unlocking. This
permits the extractor to break the gas seal and
fully loosen the cartridge belore the mnstant of
complete release, at which time energy is trans-
ferred from the fast recoiling barrel to the bolt
by means of an accclerator. The latter, upon
prvoting, speeds the bolt to the rear with the
extractor holding the empty cartridge case.
When 1ts rim strikes the solid e¢jector, 1t 1s
knocked out of the slot in the bottom ol the
s,

T'he first recoll movement starts to jack the
iring pin to the rear and continues o do so
until the scar in the left side of the bolt drops
in front of the circular projection over the body
of the pin. The barrel and 1ts extenston at the
moment of bolt release are held in a retracted
position by the holding latch. When the bolt has
reached full recoil, compression ol the driving
spring starts the assembly forward to repeat the
cycle.



Chapter 18

BREDA 20-MM AUTOMATIC CANNON

An early expertence with anceralt cannon that
ended in complete failure caused the Tralian Air
Force to delay the development of large-bore avi-
atton weapons until ic was altogether oo late.
And had the Breda 20-mm automatic gun not
been designed originally for ground work azainst
armored vehicles and later relined Tor aircralt
use, there would have been no Breda aireraft
cannon, In 1934 the Italian Army muoduced
this weapon as an antitank gun and mounted it
on a carriage similar to that of a field piece.

T his 20-mumn, gas-operated, air-cooled Breda is
clip fed with each tray holding 12 cartridges.
Continuous fire can be accomplished by keep
ing one clip in contact with another, The can-
non may be fired either single shot or (ull auto-
matic, as desired. The empty cartridge case is
not ejected, but 1s carried back into its original
position in the feed clip by the extractor. This

method of handling the brass unnecessarily com-
plicates the feeder mechanism. The bolt assem-
bly, which actuates the feed, has to perform its
work during the verv short tme it takes for the
bolt to clear the rear of the leeder, sirike the
buffer, and return to position.

To reduce shock and keep the action Irom
being erratic, the mechanism is so designed that
the ammunition 1s not indexed through positive
himkage. The bolt assembly on recoil cocks a
set ol springs and they m turn move the clip
through the gun. Also the stroke of the recoil-
g assembly extends bevond the [eed. This long
bolt stroke accounts for the weapon's low rate
of fire.

The breech lock is ol the rising block type
and 1t 1s 1impossible to fire out of battery, since
the bolt must be securely locked before the firing
pin is alined with the primer.

Brede 20-mm Antitank Automatic Cannon.
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BREDA 20-MM AUTOMATIC CANNON

The gas bracket, which locates the gas hous-
ng beneath the barrel, 1s an integral part of the
latter. This assembly includes an adjusting screw
to control the pressure bled from the barrel that
operates the mechanmism. On its breech end the
barrel has interrupted threads that enable the
cunner to make a quick change. It 15 also re-
cessed tor the extractor and barrel-locking de-
tent.

The receiver consists of a front face, two
sides and a bottom plate rigidly jomned. | he tor-
ward part 1s threaded for the barrel and has 1n
its upper part a seat for the locking detent. In-
side and toward the tront of the receiver there
are slideways for the bolt: slots at the back per-
mit attachment ol the back plate; and on the top
part ol the mside 1s milled the locking recess.
Forward and ncar the top on each side are the
nccessary openings permittuing the clip to be
led 1nto and carried ont of the recerver,

The operating parts include the gas piston,
the driving spring and the two piece bolt and
bolt extension assembly. The gas piston 1s a
hollow tube that houses the driving spring.
When assembled m the weapon it 15 fastened
to the bolt extension and may be considered part
ol this piece.

Bolt Assembly of the Breda 20-mm Automatic Carnon. Left: Bolt in Traveling Position. Right: Belt Locked in Battery Position.
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The lower part ol the holt extension is rec-
tangular in shape and bored out to permit the
driving spring to pass through it and into the
gas piston. A wedge-shaped lug extends lrom
the upper rear part ol the bolt extension, and
on each side is machined an inclined plane upon
which rides the bolt carrying the hring pin, The
bolt straddles the horizontal surtace ol the bolt
extension and the action of the angular surfaces
cams the bolt up and down to lock and unlock
the weapon. Grooves in the lower part ol the
piece mate with the guide rails in the receiver
permitting the assembly to reciprocate m the act
ol hrine.

The upper rear part of the bolt extension has
a protrusion that acts as the firing-pin striker
after the bolt 1s securelv locked. The forward
part ol the bolt, which carries the hiring pin, has
vertical grooves i which the extractor shdes.

The loaded clip is indexed when the feed
cam 1s engaged by the lug on the bolt extension.
As the cam 1is stroked to the rear by the firing
mechanism’s recotl, it compresses the feed pawl
springs. On reaching tull recoil, the spring-
driven leed pawls are released and move a round
into position for loading.

Incorporated in the design ol this weapon 1s

"
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a unique safety feature by which a spring-loaded
latch falls into a slot whenever the correspond-
ing rccess in the feed clip fails to contain an ex-
pended cartridge. Consequently, it an empty
case is not withdrawn from the chamber by the
extractor and positioned into its former place
in the clip, the feed will remain stationary with-
out indexing the next round at the end of the
recoil stroke. This will jam the mechanism but
will prevent a loaded high-cxplosive projectile
from striking the base of an unextracted car-
tridge left in the chamber.

To fire the Breda 20-mm automatic aircraft
cannon, a loaded clip holding 12 cartridges 1s
placed into position on the left-hand side of the
receiver and the mechanism 1s retracted by pull-
ing rearward on a lever located on the lower
right side of the receiver. This charging device
contacts a lug on the bottom of the bolt exten-
sion. As the bolt assembly 1s moved to the rear
against the compression ot the driving spring,
two lugs one on each side of the extractor strike
the inclined surface of the cams 1n the receiver,
causing the extractor to be depressed against
spring pressure. I'urther movement to the rear
makes the feed clip move over one space, thereby
indexing the first round.

At the completion of the rearward movement
the sear engages the boll extension at a point
just below and forward of the hammer and holds
the bolt assembly 1n the retracted position. The
weapon 1s now loaded and cocked. When the
trigger 1s depressed, the firing assembly 1s re-
leased and flies forward by the acrion of the
driving spring.

The top front portion of the bolt starts to
shove a round out of the feed clip, while the ex-
tractor rises and positions itself around the rim
of the cartridge. Continued travel forward cham-
bers the round, with the tront face of the bolt
striking the breech end ol the barrel. 'T'he bolt

extension continues forward causing the bolt
to rise vertically until its rear portion slips into
the locking recess in the receiver. The firing pin
Lias now been moved into position and the upper
lug on the bolt extension strikes 1t a smart blow,
driving it into the primer.,

The barrcl, bolt, and receiver are securely
locked at the instant ot firing. As the projectile
passcs through the bore and the port 1s uncov-
ered, gas is bled into the gas cylinder exerting an
impinging action against the piston. This causes
the bolt extension to start in recoil and at the
same time cams the bolt down and out of the
locked position.

The extractor now withdraws the empty car-
tridge case from the chamber, and releases it
alter it has been carried back into the space it
originally occupied in the feed clip. The release
is caused as the lugs on the extractor strike their
cams, thus lowering the piece out of engagement
with the round. As the recoil movement con-
tinucs, the top part of the bolt extension strikes
the feed cam and indexcs the clip through a com-
plete cycle, so that the next round is positioned
tor stripping,.

At the end of the recoil stroke the shock of
the bolt 1s absorbed by the buffer spring, and
counterrecoil movement begins, The cvcle of
operation is repeated if the trigger remains de-
pressed.

The Italian Air Force was practically in World
War 11 belore it realized that it lacked adequate
armament against heavy bombers. This 20-mm
Breda zun was hastily refined and modihcations
madec for awrcraft mounung. T'he weapon was
manulactured by the Societa Italiana Ernesto
Breda of Brescia, [taly, a locomative works which
had turned to armament production in the first
European war and continued to turn out weap-
ons in the years that lollowed.



Chapter 19

MAUSER AUTOMATIC CANNON

G151

When Hitler seized control of the German
nation, the military authoritics immediately be-
gan open Government hnancing of weapon de-
velopment and production. The Waftenfabrik
Mauser A. (., which had barely existed since
World War I, was among the first so expanded.
The firm had remained 1 business through the
manufacture of infantry rifles and semiauto-
matic small arms, which were considered second
to none. In 1934 the Government recruited ex-
pericnced weapons engineers and linanced the
cxpansion of the plant.

1T'he Mauser Co.’s initial venture imto the field
ol automatic weapons for aircraft was in 1935,
It was given the assignment ol developing an
automatic gun to use a 15-mm high-velocity car-
tridge to hll the neecds for an intermediate
weapon for the German Air Force and (o com-
pete with the 13-mm development of Rhein-
metall. "T'he action chosen was very similar to
an infantry hght machine gun that it was also
i the act of developing.

High-velocity ammunition had rcached a stage

where tests showed the speed of the bullet to be
slightly 1 excess ol 3.500 feet per second and an
clectric primer had proved reliable. This elim-
inated synchronization difhculties, T'his work
had been accomplished by the D. W. M. plan
which likewise had been placed under contract
by the German Government. '1'he new aircraft
oun used a short recoil, with a rotating bolt head
for lockimg. It was air cooled, belt fed, with a
metal disintegrating push-out type link, and the
rate of fire was 650 to 700 shots a minutec.

While lirst tests showed reliability of action to
a satistactory degree, the high-velocity bulle
practically destroyed the rilling m the barrel
a comparatively short burst. Since the projectile
was too small to fuze for a high explosive charge,
and as the slight increase of bullet speed was
not considered worth the difference, the Ger
man ordnance department ordered that the work
on this caliber weapon be stopped at once and
that every effort be made to use the same mecha
nism with a 20omm bore, which put it in the
antomatic cannon class.

The German system of nomenclature at this
time placed everything at 20 millimeters and

Mauser 20-mm Automeatic Aircraft Cannon, Model 151, Mcunied for Antitank Duty.
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above 1n the cannon classitfication, while all be-
low were designated rifle caliber. This method
of identification called for the letters MG or MK
to be placed on rifle caliber guns and cannon,
respectively, tollowed by the closest numeral to
the bore diameters in millimeters, plus the
model number. Thus the Mauser Co. desig-
nated 1ts original gun the “MG=151" {the "MG”
lor Maschinen Gewehr. or machine gun, the
“157 for the bore diameter in millimerers, and
the 1" representing the livst model.) This is
explained in order to clarify events that fol-
lowed shortly. For when the gun was changed
to 20-mm, putting it in the MK, or Maschinen
Kanon (cannon), classification, the original des-
ignation was kept, showing that the weapon was
hrst constructed in a rifle caliber, although now
definitely a cannon. The ofhicial nomenclature,
as ordered by the German ordnance department,
was "MG-151 15/20.” However, it did not take
long lor the 15 to be dropped and this weapon
15 universally known as the MG 161 20-mm air-
craft cannon,

The men responsible for the design and de-
velopment of both versions were Dr. Kurt Fleck,
Mr. Otto Helmutt von Lossnitzer, and Dr.
Doerge. Dr. Fleck was responsible for produc-
tion while the other two members busied them-
selves with the design. All were joint directors
of the Mauser firm.

One of the Germans’ main objections to the
rifle-caliber gun was the weight of projectiles
fired a minute, The 15-mm gun firing at 700
rounds a minute placed 93 pounds in Hight
while the 20-mm, with its higher rate of fire
(750 rounds per minute), discharged 190 pounds
of metal in the same time. This, coupled with
the low destructive power of the solid-ball ver-
sus the high-explosive projectile, prevented the
smaller caliber from being seriously considered
as an aircraft weapon.

The MG-151 20-mm had several good fea-
tures, the most outstanding ot them being: The
incorporation of the accelerator as an integral
part of the bolt; a quick-change barrel that re-
quired only a quarter turn; electric ignition; a
driving spring in the cover group, which when
aised left the bolt free to be lifted out; push-out
type link with snap at the rear to prevent mis-
alimmement after belting by engaging the can-
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nelure of the round; complete housing of the
barrel-return spring: an elcectric charger that
actuated the bholt by energizing its motor; a
roller-type scar that msured an casy release by
requiring only a minimum amount of energy to
free the mechanism but at the same time pro-
viding a positive scaring action: and a feed svs-
tem actuated by a lug on wop ol the bolt, that
rotates a feed cam which m turn moves the
belted rounds into place. In 1ts Anal design the
weapon weighed 9314 pounds and had a muzzle
velocity of 2,590 leet per second.

To fire the MG-151 15,20, the operator first
makes certain the bolt 1s all the way forward,
then the beltis placed in the feedway and pushed
across until the sccond cartridge i1s well inside
the receiver. By closing the charger’'s electric
circuit, the bolt 1s retracted until it engages its
rear sear at which time the device returns home
under its own spring tension. The rcarward
movement rotates the feed tube to position a
round for loading and the bolt 1s 1n the cocked
position ready for firing.

When the solenoid that pulls the roller sear
downward 1s engaged, the bolt assembly 1s started
torward by the force of the driving spring in the
cover group. The top of the bolt head strikes the
basc of the cartridge and moves it forward out
of 1ts Iink. As the round 1s guided downward
towards the axis of the bore, the extractor claw
engages the rim of the cartridge just as it is
chambered.

[.ocking commences at the instant the bolt-
head rollers come in contact with the cams of
the sleeve on the rear of the barrel. The locking
lugs on the bolt head then turn in a clockwise
direction and engage their mating flanges on
the sleeve. This movement is aided by the cams
on the front of the bolt body acting from the
rear against the rollers.

At this moment the bolt carrier is in its force-
most position and the weapon securcly locked.
The firing pin is energized by an clectric circuit
that is closed by this final movement to detonate
the electric primer and cxplode the powder
charge m the cartridge. With the bolt and bar-
rel rigidly locked together while the projectile
is in the bore, these parts rccoil together live-
eighths inch. The bolt-head rollers then engage
the surfaces ot the unlocking cam, as continued
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Compenent Parts of the Mauser 20-mm. Automatic Aircraft Cannon, Model _51.

movement causes the lugs 1o turn counterclock-
wise unlocking the piece.

As the bolt head turns with a sudden move-
ment, the rearward portion ol the bolt car-
rier is accelerated by the action of the bolt-head
rollers pushing against the cams on the bolt car-
rier. The barrel continues to travel a half inch
until it is stopped by its recoil spring and the
snubbing action of the bufter rings. The last
action ol the rotating bolt head before full un
locking is 1o extract initially or loosen the round.
As the freed bolt starts recoll movement, the
extractor pulls the empty case [vom the chamber
and holds 1t to the bolt face. Near the end of
this rearward movement the ejector slides
through its slot in the bolt head causing this part
to strike the rim ol the empty case, knocking
the spent cartridge out of the cjection slot in
the bottom of the receiver.

Throughout bolt recoil the belt-feed rack and
belt-feed pawls draw the linked rounds into the
feedway. The belt-holding pawls hinge upward
to clear the incoming round. As the bolt ap-
proaches its rearmost travel, the pawls snap
down against the first cartridge link holding by

spring action the round down in the feedway
slot where it can be picked up and chambered
by the bolt when 1t assumes counterrvecoiling
movement. A strong single-sspring buffer stops
the bolt’s recotl stroke and specds it back 1o
wards battery if the rcar sear remains depressed.

A good mdicator as to 1s general use is that
the Mauser Co. alone made 29500 of these
weapons in 20-mm caliber from 1940 to 1943,

Flak 38

The Germans have long been famous for using
a rehable firing mechanism in every conceivable
manner in which it could be applied and the
MG-151 was certainly no exception. It made
practically a simultaneous appearance as an an-
tiaircraft automatic gun and was given the
designation of Flak 38. This cannon was de-
signed by Mauser engineers, Linder and Froebel,
and although similar in appearance and identical
in operating principles, it is a distinct weapon
and not to be confused with the MG-151 20.

The Flak 38 has a 20-mm bore, it feeds
through the left side with a 20-shot spring-



MAUSER AUTOMATIC CANNON

-
i

Maiser 20-mmn Automatic Artiaircrast Cannon, Madel Flak 38, with Cover Group Eaised,

loaded curved magazine, and the spent brass 1s
ejected through an opening in the right side
of the recciver. The gun is percussion fired and
a selector lever on the side allowed single-shot
fire it desired. The weapon weighs 123 l'af_mll{l'-;,
has a muzzle velocity of 2,720 feet per second
and a rate of hive of 420 rounds per minute. In-
corporated in this design is a Belleville washer-
type rear bufter,

The Flak 58 was popular from its imtroduc-
tion and eventually superseded the standard 20-
mm antiaircraft weapon that had previously
been 1n use. The Mauser lactories made 20,900

of this model in the vears between 1939 and
1945, Captured documents have revealed that
Japan was also [wrnished manualaciuring draw-
ings and all necessary specifications for making
both the atrcralt and antiaircralt models.

In 1915 the Briush turned over to the United
States a MG-151 20-mm aircraft cun that had
been shot down in the battle ol Britain and im-
mediactely work began in this country in an at-
tempt to devise a weapon using an identical
system ol operation but m a caliber that was
thought to be more desirable than 20 nmillimeters.
American authorities decided on a bore ol
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Antiaircrait Cannon, Model Flak 38,
60/100 inch, the same as the German weapon

that proved un s:-u.i:i['m‘.l.nr}-. After seven vears and

ing from a statistical standpoint of ncgative re
an outlay of money that would be most interest-

sults, 1L 1s In cxar.l]? the same status as when
originated.
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AUTOMATIC AIRCRAFT CANNON, CALIBER .90

During the thirties when the Furopean powers
became unusually interested in development of
automatic cannon for plane armament, the Ord-
nance Department, United States Army, also
started work at its manulacturing arsenal on
several different weapons ol this type. Because
of the peculiar caliber chosen, they were called
by the personnel who worked on them the
4/10ths, or caliber .90, guns. 'I'he bore diameter
of this series was in reality .900 of an inch.

The first design, known as the T'1, was a cum-
bersome allair. It used a Hat drum teed that held
50 rounds, weighed 205 pounds with loaded
teeder i place, employed the long-recoil system
of operation and was air cooled. Surplus recoil
forces were absorbed by a conventional spring-
oil-type hydraulic system. The rate of fire ranged
up to 150 shots a minute and could be adjusted
bv a valve in the buffer that controlled oil flow
through the counterrccoil bypass.

The very awkward feed system, low rate of fire
and numerous other features that were far be-
hind those ol already existing weapons caused
the project to be dropped. The cannon, how-
ever, was made and tested with rather disap-
pointing results.

To fire the T, the 80-pound magazine is posi-
tioned on top of the receiver and the operating
parts pulled to the rear by means of a hydraulic
charging device. When allowed to go lorward,

SER
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the drum rotates and positions a live round for
chambering, while the bolt is held to the rear,
Energizing the electric solenoid sends the bolt
[orward to shove the round toward the chamber
until the bolt’s Tocking lugs come opposite their
recesses. This act cams in a dog that has been
holding the barrel a half inch from battery. As
the entire assembly goes forward, the bolt ro-
tates, locking behind the chambered round.

T'he hnal act of locking releases the spring-
loaded firing pin and cams the extractor claws
over the rum of the cartridge. The pressure gen-
crated by the cxploding powder charge drives
the barrel, bolt, and barrel extension rearward
all locked together for a distance greater than
the over-all length of a loaded round. A spring-
actuated device then rises and holds the bolt
while the barrel goes forward pulling the cham-
ber away [rom the empty cartridge case. The lat-
ter [alls from gravity through the bottom of the
receiver as soon as it is clear of the chamber.
[f the solenoid remains encrgized, the returning
barrel will trip the sear holding the bolt to the
rear and repeat the cycle of operation.

Not only was this notoriously slow long-recoil
system of operation used but an additional delay
was built into this weapon in the parual re-
traction ol the barrel. The result was a cannon
with such a low rate of fire that it was out ol
the question for aviation use. About the only

Cal. .90 Automatic Aircraft Cannon, Model T2, with Feed Mechanism,
607
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Cal. .90 Automatic Aircraft Canren, Madel T2.

thing to be said in its favor was that it fired a
very cfhcient fuzed projectile at a velocity of
2,850 feet per second.

The T2 aircooled, magazine-fed model that
soon followed used straight blow back for op-
eration and had a bore diameter of .900. The
blow-back force was the only energy used in
performing the various functions ol retracting
the firing pin, shoving the bolt to the rear, ex-
tracting and ejecting the cmpty cartridee case
and compressing the driving spring for counter-
recoil. Cartridges were originally fed to the gun
by a drum magazine holding 48 rounds.

As each cartridge is stripped from the feed by
the bolt in its forward movement, the succeed-
ing round is positioned by means ol a clip and
spring contained in the mouth of the feed. The
magazine is held in position on top of the re-
ceiver by means of a spring-loaded bracket. T'or
mounting in aircraft four trunnions are attached
90° apart at the forward end of the receiver.
T'he weight of the gun without feeder is 24014
pounds wlth an over-all length of 97 inches. The
weapon 1s rear seared and the firing pin 1s
actuated by torces of inertia. |

The magazine functions in an unusual man-
ner and can be set to teed from 2 to 48 rounds.
This 1s accomplished by means ol a large gear
at the rear ol the magazine bracket, geared with
the inner revolving unit of the magazine at a
ratio ol 1 to 4. Each hole in the larger gear rep-
resents one round in the magazine. By means of
the plunger, which protrudes through and can
be rotated about the axis of the gear, sclective
bursts can be fired. Allowing for the round in
position, the setting ot the plunger would be
one hole less than the selected burst. The
plunger, when set, will rotate with the gear
until it contacts and depresses the push rod lo-
cated in the left side of the bracket.

The push rod when depressed has a twofold

function. One is to stop the inside of the maga
zine from rotating; the other 1s to release the
sear. The first 1s accomplished by the enlarged
diameter of the push rod head coming to rest
on the bracket; the second 1s hrought about hy
depressing the flexible lug on the sear which
permits it to return to its normal position. This
last function renders the gun safe, as it cannat
be fired until the magazine has been reset.

The weapon used straight blow back lor op
erational power and the ammunition had to be
waxed belore being used. This feature has al
ways been one of the most objectionable asso-
ciated with such a system. The low rate of fire
(400-450), likewise inherent with blow-back
operation, made it undesirable for aircraft use.

A flat type of feeder that operated from the
recoil of the weapon was later developed to re-
place the drum feed, but 1t too proved unsatis-
lactory.

The T2 caliber .90 automatic aircraft gun re-
sembled the Oerlikon from which it was closely
copled. But as 1n most instances where an at-
tempt 15 made to duplicate a wecapon 1n prin-
ciple but not identically, the finished product
assumed proportions that were all out of reason
for its intended use. This devisement was no
exception, as it weighed 240 pounds without
feed. This exorbitant weight resulted from use
of a heavy bolt and spring to serve as a lacking
factor instead of inertia as did other weapons of
this particular design.

The blow-back force 1s opposed by the weight
of the recoiling parts amounting to 47 pounds.
plus the force required to compress the large
driving spring. An assembly of gears inclosed
in a housing filled with heavy grease acts as a
front bulfer. The function of this buffer is to
absorb the shock of the fast-moving heavy parts
mn the last phase of counterrecoil movement.
The rear buffer is hydraulic in type. A piston
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rod protrudes from the front end. and. when
filled with oil, the buffer requires a void only
large enough to allow for pistonrod displace-
ment.

The helical driving spring is mounted for-
ward ol the receiver over the barrel and inside
the bolt sleeve. The hand-charging device con-
sists of a screw with a loop on one end. a ser-
rated nut and a ratchet wrench. The loop on the
end of the screw fits the top of the trunnion
while the body of the serew lies in the yoke at-
tached to the bolt sleeve. The [ace ol the nut
and yoke are brought together by means of the
ratchet wrench, which hits the serrated nut. By
this crude method the bolt and assembly are
jacked to the rear-seared position.

To fire the 12 caliber 90 automatic aircraft
cannon, the loaded feeder 1s set o position and
adjusted for the desired number of rounds to
he fired. 'The bolt 1s then charged back unul it
1s held 1n the cocked position by the rear sear.
When the wrigger is pulled, the sear is rotated
releasing the bolt to move forward under ten-
sion of the advancing driving spring. The bolt

face contacts the head of the first round 1n the
feed mouth, strips it [rom the magazine and
starts to chamber it. When the bolt reaches a
point .003 inch out of battery the lug on the fir-
ing pin contacts its release cam which causes it
to rotate driving the firing pin forward. The in-
ertia-type lirimg-pin assembly advances rapdly
and explodes the propellant.

The pressure from the explosion starts to
drive the heavy bolt to the rear and compress
the large return spring. The waxed cartridge
case ships back with the recoiling parts held by
the extractor claw. The bolt passes under a hxed
device that strikes the base of the cartridee and
knocks it down through the ejection slot in the
receiver. The bolt then contacts the hydraunlic
bufter u-'lm'h dampens out the shock of the heavy
recotling mass, as the operating parts start 1nto
counterrecoil movement to hre the next car-
tridge already positioned by the feed spring.

Later another such weapon, officially desig-
nated the T3, was made. It was so close in work-
ing principles and in performance to the TZ
that 1t does not warrant turther mention.
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BOFORS AUTOMATIC AIRCRAFT CANNON

1'he name Botors hrst appeared in the Swedish
public records in November 1646 when an indi-
vidual named Paul Horsman was granted per-
mission to erect a forge and hammer mill in the
mining district of Bofors in central Sweden.
It was typical of the many such mills that were
later to bring [ame to the Swedish steel indus-
try.

There was nothing outstanding about this par-
ticular establishment until the middle of the
nineteenth century when world events enlarged
its sphere of activity. As early as 1870 1t was
rated the largest manufacturer ol rolled bar stock
in Sweden and in 1873 the mill was converted
into a joint stock company, AB. Bolors-Gull-
spang. During the late seventies Bofors suc-
ceeded in producing a new kind of steel that
was considered highly suitable for the manufac-
ture of cannon. This made it a serious competi-
tor of the mighty Krupp works of Germany. In
1883 it built its own workshop for the manu-
facture of war material and its first order was in
1888 from Switzerland for 28 cannon with a 12-
cm bore.

In 1894 outright ownership of the company
was acquired by the [amous explosives inventor,
Alfred Nobel, who immediately stressed the im-
portance of spccialization and crected the com-
pany's first research laboratory at Bjorkborn.
The manufacture of gunpowder was started and
later armor plate was added to the items pro-
duced. _

In spite of keen foreign competition Bofors
prospered and after 1900 began the manufacture
of ammunition and fuzes. The company made
money but had no need for added factories until
World War I when huge orders made its existing
facilities inadequate and necessitated consider-
able enlargement of the plant. After the defeat
of Germany, the dismemberment of the Krupp
plant by the victorious Allies not only removed
a big competitor but also allowed Bofors to

make under license many Krupp guns that
could not be produced in Germany.

Events leading up to the second world con
flict greatly stimulated the armaments industry
during the 1930’s and many countries placed
large orders with Bolors. Its machinery was
thoroughly modernized and production leaned
towards heavy automatic weapons development
However, aircraft armament was not overlooked
and several experimental models were produced
and tested at 1ts modern range. Bolors was the
only plant in the world that manulactured and
proofed weapons, powder, cartridges, and fuzes
on the same company property. "

In 1988 the firm announced that it had for
sale a 20-mm automatic aircraft cannon. This
weapon operated by short recoil, was air cooled
and belt fed, using a metal disintegratng push-
out type link and was very streamlined in de
sign compared with other known 20-mm guns
of this date. A muzzle booster was used to speed
up the action to 700 shots per minute. A hinged
cover permitted the instant inspection ot compo
nents for visual check or replacement of broken
parts.

An air charger located directly on top ol the
cover group contacted the bolt by means of a
ringed member that protruded through a slot
in the center of the receiver that permitted
manual operation. A large buffer using Belleville
washers was used to absorb shock and give a
faster return to the recoiling pares. The barrel
was quickly detachable and was housed in a
slotted harrel jacket. Mounting was done both
on the center line of the receiver and on a T-slot
sort of arrangement beneath the trunnion could
also be employed whenever this type ol installa
tion was needed.

The feed could be made to function from
right to left and vice versa merely by the reposk
tioning of parts. Releasing the sear could be ac
complished by air and manually, the former

610
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being used when the weapon was mounted for
remote control firing.

The links were of thin spring steel and cov-
ered half of the cartridge case from base to shoul-
der of the carwridge. A portion of the lLink
snapped into the cannelure of the round making
it impossible for it o get out of calibration
once 1t was belted.

Later the development and great success of a
large-caliber automatic gun for antiaircraft use
led to this mechanism being refined for aerial
use. I'he bore diameter of 57-mm, however, ‘was
thought to be necessary for the specilic purpose
the weapon was designed for, namely antitank
work in close ground support by heavily ar-
mored planes especially adapted for this purpose.

T'he operation and basic features are identical
with the Bofors antiaircratt gun, with the ex-
ception of the heavier components lor withstand-
ing the greater shock of the larger round. The
Bolors 57-mm automatic aircratt cannon is op-
crated by shortrecoil, non-reciprocating bolt
action. It is air cooled, drum ted by a 25-round
magazine, and its rate ol fire is 100 rounds a
minute. A very eflicient recoil system is emploved
to cushion the shock from this unusually large-
bore automatic cannon. The recoil assembly con-
sists ol a spring and a cylinder. The spring pro-
vides in counterrecoil the force necessary to re-
turn the gun mechanism to the battery prnsitiﬂn.

cock the rammer. and feed a new round. The
recotl cylimder controls the length ol recoil and
the velocity of counterrecoil. As the piston rod
1s drawn to the rear in the recoil t?':p'limlt:'r, ]iquid
1s forced from the front ol the piston through
the eight holes in the piston head. Through these
ports the liquid passes to the rear. This effective
and controlled flow sets up a Huid resistance that
adequately retards recoil.

In full automatic hire, only six operations are
necessary for a complete cycle. A live round 1s
[ed mto the loading tray. The rammer 1s cocked.
The round 1s rammed 1nto the chamber, the
breech closed, the round fired, and the empty
case ejected.

The large drum leeder indexed each round by
spring pressure. While quite simple in opera-
tion and ethcient, this feed made mounting 1n
aircraft difficult and relegated the weapon to
fuselage installations only. The manufacturers
of the gun pointed out that this was no hardship
since it was for a specilic purpose that required
a minimum number of rounds to accomplish
its mission.

To fire the Bofors H7-mm aircraft model 1n
(licht, assuming the weapon is properly serviced
before taking oft, the operator has only to throw
the selector switch from Safe to Fire and press the
liring button. By means of a solenoid a cam
forces the sear imward and releasing the mner

Eofors 20-mm Automatic Aireraft Cannon.
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Bedors 20-nmun Aulomatic Cannon, Model 1,/70, on a Field Carriage.
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rocking lever and the firing pin, which strikes
he primer and explodes the cartridge’s propel-
ant charge.

During recoil the cams on the side act on the
nuter crank to rotate the crankshaft and the
nner cranks, The latter’s first movement retracts
he firing pin and unlocks the breechblock after
7% Inches of travel. At this time the projcctile
as safely cleared the bore and continued rota-
ions of the inner cranks lower the breechblock
meo contact with the toes of the extractors ac-
elerating them in their housing. The empty
artridge case 1s thrown violently through the
sjpening in the top of the breechblock and clear
of the working mechanism of the gun, until it
its a dellector.

During the remainder ol recoil the rammer
nd feed pawls of the loader are raised above the
ncoming round, being held in position by the
top pawl. This action is brought about by move-
nent of the roller on the feed rod by means of
he guides on the sides of the trav.

In the counterrecoil that begins after full
ympression of the driving spring, the breech-
ocking spring acts to move the breechblock
o the closed position but this motion is stopped

as the breech 1s latched open by the hooks on the
extractor. Consequently, the outer crank is car-
ried clear of the side cam. As the tray moves for-
ward, the pawls on the top surface rotate the
star-wheel in the feeder forcing a loaded round
on the tray up to the point where the rammecr
shoe 1s latched to the rear by the tray catch lever.
When an inch [rom battery position. the cam on
the bottom of the tray trips the rocker arm. "I'his
In turn fires the tray catch lever, releasing the
rammer to start the round mto the chamber. At
the end of this stroke the ramming levers are
spread by the slots in the tray and the live round,
released at a high rate of speed, is literally
knocked into the chamber.

At the completion of this action the breech-
block-closing spring 1s free to raise the breech-
block to the closed position as the extractors are
unhooked from the block by the rim of the car-
tridge in the act of chambering.

While the block rises, pressure on the left
inner cam is removed Irom the cocking lever
and firing of the round is accomplished. As the
breech 1s closed, 1ts actuon on the cam con-
trolling the sear is automatic as long as the se-
lector switch is set for this type of fire.
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JAPANESE AUTOMATIC AIRCRAFT CANNON

1'he status of Japancse large-caliber automatic-
weapon development all durving World War 11
is best described as chaos compounded by con-
lusion, with a slight bit ol bewilderment thrown
in for good measure. No originality was shown
and only a desperate attempt to meet critical
conditions by combining a lew good Leatures of
other weapons was attempted. A scaled-up ver-
ston of a well-known rifle-caliber machine gun
was generally the finished product.

The best way to approach a Japanese aircraft
cannon 1s first to identity it and then compare
it with its counterpart among weapons that had
been made for years in other countries, such as
Hotchkiss, Hispano-Suiza, Ocrlikon. Browning,
or Vickers. The similarity in operating prin-
ciples will usually he very appavent.

The most outstanding example of such bor-
rowing is the 20-mm automatic gun given the
designation HO-5B. It was simply the success-
ful caliber .50 Browning machine gun madce 1n
20-mm bore by copying an American weapon
capturcd 1n the early stages ol the war. Accord-
ing to oflicial documents found after the Jap

surrender, this condition was the result of Jap
anese confidence m thewr 7.7-mm rifle calibe
machine guns and 20-mm Oerlikon-type cannon.
[t later became apparent that a quick victor
wis not p-::-.-'.silr]r and that there was a pressing
need for larger bore automatic weapons and [lor
higher rates of lire and greater velocity. Con
sequently. they copied and put into production
whatever was most readily available.

After thar successtul conquest of the Philip
pines, the Japs captured thousands of our Brown-
ing machine guns and upon this reliable mecha
nism they based pracucally all wartime cannon
development. It was first made in 13 millimeten
and then raised progressively to whatever bore
was demanded. T'hese were all designated HO
with the Type and bore diameter tollowing, such
as HO 103 15 mm, HO 5 20omm. HO-15
Type 1, 30-mm, and [HO-204-37-mm. Of thes
the HO-5 was the most successtul. During the
latter days of the war it was the air force’s firs:
hine 20-mm aircraft cannon.

While the Japanese simply copied our Brown
ing gun in detail and showed no originality,

20-mm Autometic &iroralt Carnon, Model HOS,

ol £
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they did deserve great credit for furnishing an
answer to one question that was asked all
through World War 11. If the Browning caliber
b0 machine gun was the best ol its kind in the
world, then why did not American engineers
scale it up to the 20-mm arm we needed so des-
perately at the time? While we advanced theo-
ries as to why it could not be done, the Japs not
only did it but succeeded remarkably well. It had

arate of ire of 960 ronnds a minute and weighed

only 84 pounds. Even with the use ol inlerior
metals the components had a life expectancy
of 3,000 rounds.

Later a 57-mm cannon, copied after the His-
pano-Suiza Type 404, was attempted and was n
an experimental stage at the close of the war.
[t was known as the HO-401.

Discussion of Japancsce aircraft cannon with
any degree of clarity 1s nnpossible since they
were not produced with any object other than
to copy and improvise various mechanisms in as
large a caliber as metal limitations would permit.

One ol the best examples ot Japanese develop-
ments was the Model 98 20-mm antomatic can-
non. This was as close as their designers came
to originality in weapon planning, but was still
only a combination ol leatures that have heen
in standard use lor years.

This weapon was so constructed as o be
adapted to both aircraft and antitank mount-
ing, and was successfully tested in 1938 at the
government arms plant. The mechanism was
relatively simple and rugged in construction. It

W
o,

operated by gas and blow-back and was maga-
zine led, air cooled and rear searved. It was rela-
tively light for this caliber, weighing 152 pounds
with loaded magazine attached. The official rate
of fire was given as 180 aimed shots per minute
and 450 maximum during full automatic. The
bolt was securely locked during the act of firing
with gas being used only to unlock the piecc.
Blow back furnished the necessary energy to
complete the cycle.

The barrel 1s quickly fastened or detached.
It 1s positioned by a set screw 1n the top ot the
receiver acting as a Key in a slot on the barrcl.
After the interrupted thread bushing is rotated
a sixth of a turn, a spring lock snaps in the rim
ol the bushing securing the whole assembly, The
bolt, gas piston voke, driving spring, rear bulffer,
magazine interlock, safety lock, and ejector are
all housed in the receiver. 'The opening i the
receiver into which the magazine fits has a spring-
loaded door that snaps shut whencver the maga-
zine 1s removed and the gun is not in use. This
prevents dust or any other foreign matter from
getting into the working parts.

The gas-piston yoke rides in the slideway 1.
the sides of the receiver. The locking key that
backs up the breech lock 1s also set in this mem-
ber. The yoke is the carrier for the bolt assembly,
having two tubes that go to the cylinder and
act as pistons. The driving springs are housed
in these tubes. The angled surface of the yoke's
rear end acts to cam the back of the bolt upward
mnto locked position while the rearward thrust
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by gas pressurc on the piston cams the bolt down
to unlock. The ejector rides through a slot in
in the top rear pnrtinu ol the }'Hl-'d:‘.‘, the surtace
below the ejector groove serving as a cushion lor
the striker

The breech lock has two T slots. 'T'he rear one
engages the hiring pin camming 1t rearward tor
unlm.kmg. while the forward one forces a ver-
tical movement for locking. The firing pin,
which 1s housed by the bolt, is slotted at the top
so that the ejector can make contact with the
base of the empty case. Also attached to the bolt
15 the spring-loaded claw-type extractor.

When the weapon is mounted for aircrafr, a
drum feed 1s emploved and the rate of hre n-
creased by rvaising the size of the gas orifice.
When uvsed as an anotank gun a vertical metal-
box-type magazine holding 20 stageered rounds
1s htted o a slot in the top of the recciver
and held in place by a shoulder at the forward
cnd and a spring catch at the rear.
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Bc:llt and Bolt E:-:tensm*' Assembly of the 20-mm Alltcnm ic Ccm not

To bre the 20-mm Model 93 automatic can
non, the gunner hrse places a loaded drum or
magazine into place with the bolt forward. He
then grasps the charging handle located on the
lower right side of the receiver and pulls all the
way to the rear. This draws the bolt assembly
and gas-piston yoke rearward unul the spring
loaded scar hook in the receiver snaps into its
recess 1 the gas p1-.1:m asscmblyv holding the
entire mechanism in the cocked position. The
trigaer, actuated by a firing handle, transmits its
movement to the sear by means of a linkage and
releases the gas-piston yoke and bolt assembly
to go lorward by compression of the driving
springs.

The charging handle also moves ahead with
the firing of the first round and remains that
way throughont aatomatic hive. The rib on top
of the bolt, in passing under the magazine, strips
the first round from the lced and stares 1t towards
the chamber. During the final act of chambering

e
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JAPANESE AUTOMATIC AIRCRAFT CANNON 0l7

the spring-pivoted extractor snaps over the rim
and into the cannelure of the cartridge case. As
the bolt is seated all the way forward, the gas
piston yoke is free to continue on, the bolt and
its locking piece being interlocked in such a
manner as to permit the latter to rise vertically.
The angled surface of this piece and the cor-
responding cam on the gas piston yoke torce it
upwards in front ol its locking key, thereby
holding the bolt securely behind the chambered
round.

The piston yokc travels forward a few thou-
sandths of an inch when its rear vertical projec-
tion strikes the firing pin, driving it into the
primer which in turn detonates the powder
charge. While the projectle is in the bore, the
entire action is rigidly locked but a portion of
the gas 1s metered into the gas cylinder through
the barrel port after the passage of the projectile.

This forces the yoke to the rear, camming the
breech lock down, and the entire unit starts to
recoil with the extractor carrying the empty car-

9255127 —51——41

tridge case. T'he first movement rearward cams
the firing pin back into the bolt body. As the
movement continues, the ejector fixed (v the in-
side top of the receiver rides through the grooved
upper part of the bolt, striking the rim of the
empty case, pivoling it down through the ejec-
tion slot in the bottom of the receiver. Full recoil
stroke 1s accomplished when the bolt assembly
and the gas piston voke strike the rear buffer.
This heavy spring-loaded device absorbs all sur-
plus energy not taken up by compression of the
driving spring. The operating parts enter into
counterrecoil movement to repeat the cycle of
operation provided the firing handle remains
depressed. _ |

The Japanesc used the weapon as a ground
gun, but during the latter days of World War IT
in their desperate attempt to stop the devastating
American bombing raids, they modified and
adapted the cannon to aircraft use. It was usually
mounted as a frec gun but there are records
showing experimental installations in power-
driven turrets.



618 THE MACHINE GUN

- vn s VRN,

..ﬁ: 7

i ﬁ
- ;ﬁ*ﬁ*ﬁﬁ@*ﬁ,

-:-s-am-

g |
.'.m. i Wﬁ

“smﬂﬁww ;

iR B TR
*';nh-‘ﬁ‘@-a:% ;
P aﬂ'ﬁsﬁ- ‘%“@-’
,-,NmE i
i b
i
E'I'
i
'\.-.'ﬂ- L

= . = = = e o PR

Statue at the E _h‘fmc& to Hatmnal ELI’L.-I"II‘.FE:S Bmldn‘u:j, Wﬂbhtnﬂ’mn, D.C,




CONCLUSION

It was indeed an eventful day when man stepped from the path of his
upward climb for the purposc of starting war. While his travel along the
road to progress has been notable, he has found occasion to pause more
times than civilization would care to admit, in order to seize, save, or
sanctify those things of his ncighbor which he deemed worthy of the effort.

T'he improvements in methods of transportation, communication, medi-
cine, and divers other things are of such vast proportions that they scem
magical in comparison with their predecessors. The years since the advent
of gunpowder have scen the replacement of the oxcart by the jet plane,
the town crier by television, and snake oil by penicillin but there have
been no such phenomcna with respect to progress in projectile delivery.

In armament man has yet to achieve the mental capacity to replace the
earliest of his discoveries, the missile weapon, first brought about by the
hasty throwing of a rock. True, thronghout the years, countless thousands
of hours have been expended, along wicth sums of money, too fabulous to
estimate, in an effort to break away from this mode of lethal delivery. How-
ever, the result has been only a refinement—evolutionary, but in no sense
revolutionary,
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APPENDIX A

Patents on Machine Guns and Relating Mechanisms Upon which the World's Automatic
Weapons Have Been Based

The following patents granted by the United
States Patent Othce to American and foreign in-
VENLOTS COVET [,hE" IMOSt iIllIJ{'Jl'LHHL I]]ﬂlf;hint**gllﬂ
and firing mechanisms [rom which have evolved
the automatic weapons we know today.

The patents are listed under the inventors
and the firms or individuals to whom they may
have been assigned. The title, patent number,
and date of patent are given for each, together
with names of joint inventors and assignees,
where applicable. Entries under assignees are
marked with an asterisk (*) and are cross-refer-
enced to the names of the inventors.

AcceLemATING FIRE ARMS Co—~NEW Yore, N.Y. (%)
Gun, Accelerating 200,740 26 Feb 1378 {Lyman)

ACCLES, JAMES G.—MIDDLESEX, ENGLAND
Machine pun 426,356 22 Apr 1890
Feeder for machine gun 290,622 18 Dec 1883 (Assigned to
Gatling Gun Co.)

Anavisox, Kerrw F.—Forr Braco, N.C,
Automatic gun 1,648,469 B Nov 1927
haugh)

{Adamson & Stam-

ApsiT, Frank W.—51. Paur, MinN.
Machine gun 1,313,038 12 Aug 1919

AcneLLl, GrovanNNT—TuRIN, ITALY
Firearm, Automatic 1,187,957 20 June 1916

AKTIEBOLAGET J. C. LjuncmaNn—Maismo, SWEDEN (*)

Disconnecior means in sell-charging firearms
4 Dec 1945 (Eklund)

2,590,061

AKTIEBOLAGET AUTOMATGEVAR—STOCKHOLM, SWEDEN (*)
Firearm, Automatic 680488 13 Aug 1901 (Kjellmun &
Andersson)
Firearm, Aulomatic 690,739
Andersson)

7 Jan 1902 (Kjcliman &

AKTIEHOLAGET  STOCKHOLMS VAPENFABRIE—STOCKHOLM, SWE-
DEN (*)

Firearm, Recoil-operated 765,401 19 Jan 1904  (Kjeliman)

Firearm, Automatic 738,140 1 Sep 1903 (Friberg

Firearm, Automatic 214547 6 Mar 1906 (Kjcllman)

Fircarm, Automaltic 1.(]—1[1;592 8 Oct 1912 (Kjellman)

AvrpricH, Wares—CreveLaxp, OHio
Fircarm, fivring pin % extractor (brecch loading)
12 May 1863

33455

ALEssI, FrEnErIcO—NEW Yomrk, MY,
Gun, Machine 672,600 235 Apr 1901
Gun, Machine 683210 24 Sep 1901

ALExaxprr, ALpoetT M.—Havee peE Grace, Mb.
Automatic firearm [eed mechanism  2.436.570 24 Feb 1948

AviEn ProverTty Cusropias (*)
Automatic or repeating fircarm 2,325 484 27 Jul 1943
{Kivaly & Koucher}

Firing mechanism for antomaric firearin - 2,356,615 22 Aug
1944 (Revelli) !

Automatic shoulder firearm adapted for use in a carriage

2.9876,726 22 May 1915 (Rossmanith)

ATLExDFR, HErary =DETROIT, MIciL
Gun, Machine 325997 11 Aug 1885
Gun, Machine 372,191 25 Oct 1887

AMERICAN & Britisn Mre. Co. (%)
Automatic gun 851,196 23 Apr 1907
tholmes)

(Bevans & DBar-

AMERICAN Macixe & Omoxaxce Co. (%)
Automatic gun 851,196 23 Apr 1907
tholmes)

(Bevans & Bar-

AMERICAN Parer Goops Co—KexsineroN, Cony. (%)
Cartridge, Belt 1,341,111 25 May 1920 (Cooley)

ANDERsON, EDWARD WILLIAM—WITTON, ENCLAND
Gun, Automatic 671,062 2 Apr 190]

AnpersoN, Louts A.—Davrox, Onio
Bolt mechanism 2503575 11 Apr 1950 (Anderson & Pear-
son)  (Assigned to General Motors Corp.)

ANDERSSON, GUSTAY L.—STOCKIIOLM, SWEDEN
Firearm, Automalic 680,488 13 Aug 1901 (Kjellman &
Andersson) (Assigned to Akticholaget Automatgevar)
Fircarm, Automatic 690739 7 Jan 1902 (Kjcllman &
Andersson) (Assigned to same)

ANDREWS, JueL W —NORRISTOWN, DA,
Gun & bayonet batterics, Improvement in 33,731 19 Nov
1861 -

Anprus, GEORGE P.—ARERDEEN, WASIH.

Bombing gun for aircraft 1,656,451 19 Jul 1927
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ANSLEY H. Fox Co.—PHILADELPHIA, PA.
Gas-operated machine gun 1,293,396 4 Feb 1919 (Fox)
Gas-operated automiatic machine gun 1,2941.892 18 Feb
1919 (Fox & Ricc)
Gun, Machine 1,388856 30 Aug 1921 (Fox)

ArcHBOLD, Iskapl N.—Ripce Farw, 1LL.
Gun, Machine 476,59 7 Jun 1892

ARMAMENTI MILITARD S. A —TURIN, ITALY (*)
Aulomatic firessrm 1759277 20 May 1930 {Revelli)

ArviT, Roperr H.—Loxpoy, ENGLAND
Gun, Machine 446,807 17 Feb 1891  {Assigned to ', Mc-
Culloch)

ArvisTrONG, WirrwortH & Co. Lrp.—~Newceastre-ox-TywE,
EnNGLAND
Gun, Antomatic 702240 10 Jun 1902 (Noble)

ARTER, JouN | B —Birsincian, ExcGLasD
Machine gun, Anti-aireraft % other 1,334983 30 Mar 1920

AUTO-OrDNANCE Corr—NEW York, N.Y.{*) |
Automatic gun 1,396,919 15 Nov 1921 (LEickhofh)
Automatic gun 1425810 15 Aug 1922 {Thompson)
Auvtomatic gun 2053489 8 Sep 1936 (Norman)

AUTOMATGEVAR, AKTIEBOLAGET—See AKTIEBOLAGET AUTOMAT-
GCEVAR.

Auvromatic Arms Co.—Creverann, O, & Burraro, N.Y. (*)
Gun, Gas-opcrated 1,005,632 1 Sep 1911 (MceClean)
Gun, Gas-opcrated machine 1,005263 10 Oct 1911 {Mc-

Clean)
Automatic machine gun 1,042,135 22 Oct 1912 (Me-
Clean)
Brecch-loading & discharge-actuated fircarm 1,042,363 22
Oct 1912 {McClean)
Gas regulator £ trap for gas-operated firearm 1,195,693 22
Aug 1916 (Lewis)

AvToyre Co.—OakviLLeg, Coxy, (*)
Cartridge belt link 2423346 1 Jul 1947  (Rvan)
Cartridge feeding mechanism 2,501,143 21 Mar 1950
(Sanford)
Fecding mechanism for amtomaric puns 2502891 4 Apr
1950 (Sanford)

Bairey, Forrone L.—=Inpranaronis, INn,
Gun, Machine 206,852 13 Aug 1878 (Assigned (o Bailey
Gun Co.)
Cuns, Improvement in machine 173,752 22 Feb 1876
Improvements in machine guns 173,751 22 Feb 1876

Bamey Gun Co.—Inpianarovs, Ino. (#)
Gun, Machine 206,852 13 Aug 1878  (Bailey)

Baey, Oriver | —FLORFNCE, Mass,
Silencer [or lrecaoms  1,207.264 5 Dec 1916

BALL, ALBERT—WORCKFSTER, MAss,
Firearms, Self-loading 58935 23 Jun 1863

BaAnGERTER, FRIFDRICIT—INEW YorK, N.Y.
Automatic rapid-fue machine gun 1424751 8 Aug 1922

BARDELLI, ARTURO—=MILAN, ITALY
Fircarm, Automatic 1.355378 12 Oct 1920
Firearm, Automatic 1425627 15 Aug 1922

Dar~Es, Crarles EvMErsoN=—Lowernr, Mass.
Cannon, Improved antomatic 15815 8 Jul 1856  (Assigned
to sell and M. W, Oliver)

BarnEs, CHARLES H.—Tuion, NY.
Firearm, Automatic 1,089,621 10 Mar 1914

BARRETT, [. B.—WvTHE COUNTY, VA.(*)
Improvements in repeating cannon 110233 20 Dec 1870
{ Hedrick)

BARROS, JOsE pE—IMPERIAL, CALIE. (*)
Rapid-fire gun 1285765 26 Nov 1918° (Martin)

BAarrY, MaACK CARLTON —ATLANTA, GA,
Rapid-fire gun 1233165 10 Jul 1917

BARTHOLMESS, CHARLES W.—IL1oN, N.Y.
Automatic gun 851,196 25 Apr 1907 (Bevans & Bar
tholmess)

BaTcneLoer, Frank R —YWorcesTeER, Mass.
Machine gun belt 1,243,686 23 Oct 1917 {Assigned to
Universal Patents Co.)

BAUMWART, Gapriel W —Garpex CIiTy, NUY,
Automatic locking ammunition container 2,506,409 2 May
1950  (Assigned to Republic Aviation Corp.)

DAXTER, JoUN—KNOXVILLE, TENN. (*}

Gun, Machine 206,365 23 Jul 15878 [Tavlor)

Guns, Improvement in machine 174 872 14 Mar 1876
(‘Tavlor)

Guns, Improvement in machine 174 873 14 Mar I87h
(Tavlor)

Guns, Improvement in machine 177,030 2 Mav 1876
(Taylor)

Brok, MicuarL—MinneapoLs, Mivs,
Gun, Automatic magazine 645932 27 Mar 1900 (Beck &
Ferrant)

BEcKkFR, REINHOLD—RKRFFELD, GERMANY
Auwtomatic fircarm 1144285 22 June 1915

Bresr, Frang N.—CoLumbsus, OHIO
Extractor, Spring 230,224 20 Jul 1880

Beecuer, Epexezrr B—New Havews, Coxx. (%)
Gun, Machine 430206 17 Jun 1890 (Garland)
Gun, Machine 479,799 2 Aug 1892  (Garland)
Automatic mechanism for machine guns 636,974 14 Nov
1898  (Garland)
Gun, Automatic machine 643,118 13 Feb 1900 (Garland)

BreLL. DaviTt S.—I1rTssURGH, A,
Automatic gun 2,370,835 6 Mar 1945 (Bell & Wilkander)
{Assigned to Edgewater Steel Co.)
Automatic gun  2,305211 19 Feb 1946 (Bell & Wilkander)

(Assigned to same firm)
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Respix Aviation Corp.—S0UTH BEND, IND, (*)
Gun-teed mechanism 2,379,185 26 Jun 1945
Automatic gun charger 2410767 5 Nov 1940

& Rolin)
Gun-charging mechanism 2,113,101 24 Dec 1446
rich}

{Reek)
(Wisman

(Goepf-

Besemcns, CayinLo D.—=PHILADELPHIA, PaA. (*)

Gas-operated fircarm 630,156 1 Aug 1899 (Travaglini)

BENET. LAURENCE V.—Paris, Fraxor

Gun, Aurtomatic machine 364043 14 Jul 1896 (Bendt &
Mercié)  (Assigned to [Hotchkiss Ordnance Co., Ltd.)

Gun, Gas-opcrated 588,330 17 Aug 1897 [Bendt & Mercié)
{Assigned to same)

Gun, Gus-operated

Gun, Semi-aunomatic
Mercié)

Gun, Automatic 696,306 25 Mar 1902 Benét & Mercié)

Gun, Gas-operated 861,939 30 Jun 1907 (Bendt & Mercié)

Feed apparatus for automatic guns 958,078 17 May 1910

Rifle, Automatic shoulder 1,125937 26 Jan 1915 (Bendt
L Mercid)

Gun, Semi-automatic
Mercie)

Firing sear, Automatic
Mercid)

G0G.115 21 Jun 189S

649,393 8§ May 1900  (Benét &

852253 30 Apr 1W7  {Benét &

834.253 21 May 1907  (Bendét &

BennNETT, Tonas G Nrw Havey, Conv,
Automatic hrearm 695,784 18 Mar 1902 (Bennetl &
Mason)  (Assigned 1o Winchester Repeating Arms Co.)

Brecuvany, Tnronor Fyil—RoOrexfFFLSs, GERMANY
Auromatic fircarm 2072197 2 Mar 1937

BrrGMANN, THREODOR—SUHL, GERMANY (*)
Firearm, Recoil-operated 547,451 8 Oct 1895 (Schmeisser)

Machine pistol 1,450,834 3 Apr 1923 (Schmeisser)

BerTHIFR, ANpRE VIRGILE PAur MamiE—Paris, 'raxcr
Gun, Automatic 918646 20 Apr 1909
Firearms, Cooling device for 10174373 13 Feb 1912
Gun, Gas-operated 1,082.916 %0 Dec 1913
Gun, Machine 1,144.994 6 Jul 1915

BerTrRAN, Epwanrp M. —Jackson Hrucis, NUY.
Gun, Ammunition magazine 2364510 5 Dec 1933 (Ber-
tran & Lesnick) (Assigned to Brewster Aeronautical Corp.)

Bevaxs, W, H.—Drincerort, CoxnN.

Gun, Automatic 851.196 23 Apr 1907 {Bevans & Rar-
tholmes)  {Assigned to American & British Manuf. Co. &
American Machine & QOrdnance Co.)

Elecrric & percussion firing mechanism  B55427 28 May
1907

BickarT, M.L.—ATLANTA, GA.
Gun, Machine 661,952 1 Jan 1901
burn & Spilman)

{2/3 assigned 10 Black-

Biccincnurst, WiLLIaM—RocHESTER, N.Y.
Improvement in platoon batteries 36,448
(Billinghurt & Requa)

16 Scp 1862
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Riekiiy, Lovis—Bois-CoLoMpes. TRANCE
Tripping device 1,993,645 5 Mar 1935
Mechanism for the tripping or release of movable organs
2,040,197 12 May 1936

BirxicT, Marc—Bowis-Coromprs, FrRaxcE

Combined gun and engine for aerial machines 1319510
21 Oct 1919

Magazine for rhe smomatic feceding of objecs 2,011,889
20 Aug 1935

Aircraft provided with a gun 2,014,876

Aircrafr engine and gun assembly 2020872 12 Nov 1935

Adverafe engine and gun assemably - 2055601 8 Sep 1936

Machine provided with an auwematic fvearm 2075086 30
Mur 1937

Airplane provided with an automatic firearm 2075087 30
Mar 1087

Automatic firearm 2,159,126 23 May 1939

Automatic firearm  2.159127 23 May 1939

Detent mechanism  2.179914 14 Nov 1939

Automatic firearm 2199871 7 May 1940

Automatic firearm 2199872 7 May 1940

Fircarm of the recoiling type 2291867 -+ Aug 1942

17 Scp 1935

BirmincHaM Ssart Arms Co., LTo.—Biransciiant, ENcLAND (*)
Firearm, Automatic 1.637.234 26 Jul 1927 {Norman)
Firearm, Automatic 1.637.235 26 Jul 1927 {Nm-m;_m}

BJORGUM, NILS—ASKFR, NORWAY

Automatic firearm 1007911 7 Nov 1611

Braceen, L. V. S—Loxpon, ENcrLasD
Machine gun % small arm 1,856,022 26 Apr 1932

BrLackeuryx, B, M.—ArraxTta, GA.(*%)

Machine gun 664952 1 Jan 1901 (Jcter)

BLICKESSDERFER, UFORGE C.—=STAMFORD, CONYN,
Attachment for automatic guns 1290828 7 Jan 1919

BOEGER, Joserii—DrrEspEN, Kans,
Machine gun 800062 19 Sep 1905

BocHyak, AnprEw—=DBosrowns, Pa.
Machine gun 2.024,125 10 Dec 1935

Bocposov, ANTON—ALTOONA, FA. (%)
1,443,249 23 Jan 1923 (Dupcza)

Antiatrervalt machine gun

Bouinenavs, FRANZ—ESSEN-ON-THE-RUHR, GFRMANY
Recoil gun 923051 25 May 1909 (Lambur & Boming-
haws)  (Assigned o Fried. Krupp A G)

Boxtias, Jous L.—HELLEN, PA,
Improvement in revolving ordnance 36,555 30 Sep 1862

BorcHARDT, 1NUGOo—CHARLOTTENRURG, [GERMANY

Trigeer mechanism for automatic firearms 987543 21 Mar
1911

Cartridge-ejecting  device for lirearms
1911

Breech-mechanism lock for antomatic firearms
26 Aug 1913

Automatic firearms with togezle joint

1915

1009464 21 Nov

1.071.023

1,150,831 16 Nov
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Breech mechanism  for automatic hArearms 1,181,065 23
May 1916

Hold-back deviee 1,196,759 5 Sep 1916

- Borrs, Roperr E.—BLUE Farti, Miny,
Bufter sprimg assembly for automatic hrearms 2,504,958
25 Apr 1950 (Botts & Young)

BourneLLEs, E. A. L.—ST. DENIS, FRANCE

1382055 21 Jun 1921 (Assiened to

Société Anonyme des Ewblissements Delaunay)

Machine gun 1402564 § Jan 1922 (Assigned to same
hirm))

Automatic firearm

BourNE, RovLasp B.—WesT HartForp, Coxn,
Gun silencer 2375617 8 May 1915 {Assigned to Maxim
Silencer Col)

Bouvsser, Axpre—Covrpevolr, FraNnce

2080260 B Feb 1985 (Sutter & Bous-
sel)  (Assigned to Socidlé Anonyme des Anciens  Et.
Hotchkiss % Cie)

Automatic hrearm

Bownan, Mark H,—PINKsTAFF, [LL,

Machine gun 662,761 27 Nov 1900  {Hughes & Bowman)

Brapy, FrREFMAN, Jr.—Wasinncron, Pa.

Gun, Magazine 31,126 14 Jan 1862 (Brady % Noble)

Brann, CHrixtorHER C.—~Norwici, Coxy,
Revolving firearm 38279 28 Apr 1863

BrauxmG, KAare A—ITersTaLL, BELGIUM
Automatic hrearm with fixed barrel and breech action
1,020,596 19 Mar 1912
Firing mechanism for automatic firearms
1913
Firearm, Automatic
Automatic firearm

1073588 23 Sep

1.350.548 24 Auyg 1920
1411473 4 Apr 1922

BrEDA=See SOCIETA ITALTANA FrANFSTO BREDA

Breuv, Epvarp—Jersey City, N.J.

Improvement in revolving cannons 110,191 20 Dec 1870

BRETT, Jasmes—Marreawan, NJY,
Gun batteries, Many barrels 42552 8§ Mav 1864

BREVETS AFRO-MECANIQUES §. A.—GFNEVA, SWITZERLAND ( *)
Gas piston firearm 2494880 17 Jan 1950
{ Maillard)
Ammunition charging device for automatic arms 2 50%,116
4 Apr 1950 (Maillard)

operated

Mvoted breech Lolt lock 2522628 19 Sept 1950  (Mail-
lard)
BREWSTER AERONAUTICAL Corr.—NEW YORK, N.Y. (%)
Gun, Ammunition magazine 2,364,510 5 Dec 1944 (Rer-

iran & Lesnick)

Bristor, Mormiver L.—WesT HarTFORD, CONN,
Gun, Automaric 862 384 6 Aug 1907  (Assigned to Colt's
I"atent Firearms Mlg. Co))

THE MACHINE GUN

BrisToL AEROPLANE Co., LTp.—DBRISTOL, FExGLAND (%)
Ammunition fecd mechanism for machine guns 2521 346

5 Sep 1950 (d'Assis-Fonseda)

Broverick, CLEMENT M.—HARTFORD, CoNy.
Machine gun 504,517 5 Feb 1893 (DBroderick & Vankiers-
bilek)  (Assigned to Gatling Gun Co.)
Feed for machine guns 504,516 5 Sep 1893 (Broderick &%
Vaunkicrshilck)  (Assigned as above)

Broxpey, Friprjor N,—Os5L0, NORWAY
Gas-operated firearm, Automatic 2,223,671

3 Dec 1940

BroruerstoN, ALEXANDER M. —Moxcrox, New BriUNsSWICK
Machine gun 1216938 20 Feb 1917 (172 assigned 1o
Holmes)
Apparatus for cooling gun barrels 1,216,939 20 Feb 1917

Browx, Aaron A —RawLins, Wyo. (¥)

Automatic gun 718062 8 Jan 1903  (Weed)
Brown, CHarRLES W —Innianona, Towa

Machine gun 1401667 27 Dec 1921
Brown, Jous F.—Casa GRANDE, ARiz. (%)

Automatic ritle 1,308,152 29 Nov 1921 (Wagnon)

Browx. Jous L—Moursce, lor.
Gun silencer & scavenger 2208003

16 Jul 1940

Browns, M. W —TTrenTON, N,
Automatic rifle 966995 9 Aug 1910

Browx, Ricuarp J. W.—Loxpon, ENGLAND
Breech  mechanism  for automaltic I'E{Z[lil*tl[}("l':llfl‘.l auns
1021130 26 Mar 1912

Browxine Co., [ M. & M. 5.—=0cpEN, UTtan (*)
Gas-operated amomatic hrearm 2003506 21 Sep 1937
(Marriner Browning)

Antomatic hrearm 2,039,705
Browning)

Auntomatic lirearm
Browning)

Firing mechanism for antomatic fircarms 2116110 § May
1938 (Marriner Browning)

Firing mechanism for automatic lircarms 2,116,139 3 May
1938  ({Marriner Browning)

Firing mechanism for automatic firenrms 2,093,707
1937  (Marriner Browning)
Gas-operated automatic firearm

(Marriner Browning)

Firing mechanism for repeating fircarms 2,385 057

1915  (Val A. Browning)

21 Sep 1937 i Marriner

2,039,701 (Marriner

21 Scp 1937

21 Sep

2116141 3 May 1938

I8 Sep

Browxine, Joux M. —Ocpey, Utan
Machine pun 471,783 29 Mar 1892
Browning)

Machine gun
- Browning)

Gun. Gas-operated breech-loaded 502519 1 Aug 1893

Gas-opcerated machine gun 544657 20 Aug 1895

Gas-opcrated machine gun 544,658 20 Aug 1895

(John & Matthew

171,784 29 Mar 1892 (John & Matthew
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Gus-operated machine gun 544,659 20 Aug 1895

Gun, Gas-operared breech-loaded 5446600 20 Aug 1885
(John & Matthew Drowning)

Gun, Gas-operated 540,661 20 Aug 1895

Cas-operated fircarm 621,747 21 Mar 1899

Recoil-operated fircarm 639,507 9 Ocr 1900

Recoil-operated fircarm  G59,786 16 Oct 15

Gun, Automatic G78.937 23 Jul 1901

Aurtomarcic firearm 689285 17 Dec 1901

Recoil-operated hirearm 701284 3 Jun 1902

Auntomatic firearm  F08594 0 Sep 1902

Auntomatic frearm 7470585 22 Dec 11905

Auntomatic firearm 853 458 14 Mav 1907

Recoil-operated firearm 0981268 11 Feb 11

Automatic machine gun 1293021 4 Tch 1919

Automatic machine rifle  1,203082 ] Feh 1910

Auvromatie hrearm  1.A11.2062 14 Oor 1924

Automatic hrearm  LA2RO6E  § Febh 1925

Automatic hircarm 1,253 066 8 Ieb 149E5

Cartridge-feeding device for firearms  1,525067 3 Teb 1925

Recoil bufler for antomaric gnns 1H48 708 4 Aug THEG

Awtomatic lirearm  1LGIRGI0D 22 Feh 1927

Automatic fircarm 1,628 226 10 Mav 1927

Cartridee feeding  mechaniam  lor
1,629,652 24 May 1927

antomatic frearin

Browning, MARRINFR A.—QOcprN, UTAH

Gas-operated aaromartie firearm 2095706 21 Sep 1937
(Assigned to Browning Co.)

Automatic fircarm 2,093,706 21 Scp 1987
SaIe)

Automatic firearm 2,083,704 21 Sep 1937
SAl11€)

Tiring mechanism for automatic firearm 2,116,140 3 May
1958 {Assigned to same)

Firing mechanism for automatic hirearm 2,003,707 21 Sep
1957  {Assigned to same)

Gus-operated automeatic firearm
(Assigned o same)

{Assigned Lo

{Assigned 1o

2,116,141 3 May 1933

BrowNING, MATITHEW 5. —0GDEN, UTATT
Machine gun 471,785 29 Mar 1863
Browmning)
Machine gun 471,784 29 Mar 1862
Browning)
Gas-operated breech-loading gun 544660 20 Aug 1805
(John & Muarrhew Browning)

(John M. & Matthew

{JTohn M. & Matthew

BrowNInG, JoNatnan E.—Ocpex, UTAH
Gas-opcrated fircarm 2211405 13 Aug 1940
to Western Cartridge Col)
Gas-operated automatic firearm 2252754
(Assigned to same)

{Assigned

19 Ang 1941

BrowNiNG, VAL A —OcpeEN, UTAan
Firing mechanisin for repeating firearms  2,535.057
1945 (Assigned to Browning Co.)

13 Sep

Fruck, Luciey F.—SPRINGFTELD, Mass.
Cartridge charger for machine gun feeders 341,371 4 May
IBRG {Assigned to Gatling Gun Co.)
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Cartridge feeder for machine gun 343532 B Jun 1880
(Assipned to same)

Cartridge feeder for machine guns A310G0 2 Nov 1886

Buck, Epwarn R.—Winpsor, VT, [*)
Auvtomatic magazine firearm 900 965
Louis)

13 Oct 1008 (C. W,

BuckHad, GEORGE THOMAS—LoONDON, ENCLAND
Gun, Automalic or other machine 687,130 19 Nov 1901
(Dawson & Buckham) (Assigned (o0 Vickers Sons &
Maxim, Ltd.)
Auvtematic gun 909819 12 Jan 1900
ham)  (Assigned to samc)
Auntamatic gun 920,832 4 May 1909
ham)  {Assigned 1o same)
Automatic gun M2.167 7 Dec 1909 (Duwson & Buck-
ham)  (Assigned 1o samc)
Cartridge-feed mechanism  for Maxim guns 951999 15
Mar 1910 {Assipned to same)
Automatic gun 926,052 22 Jun 1909
ham)  (Assigned to samc)
Cartridee feed mechanism for automatic guns
31 Mar 1914 (Assignod (o samc)
Automatic gun 1LOVY680 4 Nov 1913
Automatic pun 1,262,196 9 Apr 1918
Automatic gun  L262.131 9 Apr 1913
tman) {Assigned to same)
Machine gun 1,512 104 5 Aug 1019 (Dawson & Buckham)
{Assigned to satne)
1314784 2 Sep 1919 (Dawson & Buckham)
{Assigned to same)
Machine gun 1,327,086 6 Jan 1920 (Dawson & Duckham)
CAssigmed to same)
Machine gun 1455974 1 May 1925
% Haskelly  [{Assigned to same)
Automatic gun 1468262 18 Scp 1925 (Dawson, Tiwckham
% Larsony  [Assigned to same)
Machine gpun  1,456.625 29 Mav 1923
ham)  {Assigned ro same)

(Dawson & Buck-

{Trwson & Buck-

(Dawson & Duck-
1,091,640

(Assigned ta same)
(Assipned o same)
(Dawson & Buck-

Machine pun

{Dawsen, Buckliam

Dawson & DBuck-

Arvticulated link [or the cartridge belts for machine guns
I560,787 25 Aug 1925  Dawson, Buckham & Larsson)

Automatic gun 1,555,992 15 Sep 1825 {Dawson, Buck-
ham % Larsson)

Boroe, WiLLianm R —=SrRINGFIELD, N Ass,
Method of and apparatus for cooling gun barrels 1,631,190
7 Jun 1927
Viachine gun 2108817 22 Teb 1938
Simpson)

(Hoppert, Bull &

Burrarn, HERBERT A —8SAN FrANCISCO, (CALIF.
Centrifugal gun 1,311,492 29 July 1919

tercontinental Co.)

(Assigned to In-

BURCTSS, ANDREW—BUFFALO, N.Y,
Automatic firearm magazine 557,359 31 Mar 1896
Gas-operated firearm 589,120 31 Aug 1897
Recoil-operated magazine gun 520,755 29 Mav 1894
Avtomatic gun 636,196 31 Oct 1800 (Assipned to Win-
chester Repeating Arms Co.)
Automatic firearm 6639531 13 Dec 1900
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Automatic firearmn 663955 18 Dec 1900
Auntomatic fireaym 6659036 18 Dec 1900
Automatic gun 666,081 15 Jun 1001

26 Naov 1901
1T Fety 1903
11 Teb 1902
16 Dec 1902
20 May 1006
O June 1006
591 525 12 Ocr I1ROT
520,752 29 Mav 1894

Automatic gun 687 448
Automatic gun 693,105
Automatic gun 693,106
Automatic gun 71534971
Automatic gun 821,922
Automatic gun 822851
Recail-operated fivearm
Recoil-operated lirearm
to Burgess Gun {io.)

{Assizmed

3
Burcess GUn Co.—NEw YORK, N.Y. (*)
Recoil opernted firearm 520,752 20 May 1384  (Burgess)
BurcEss, WiLLiaM STARLING—DRroOOKLINE, Mass.
Recoll-operated gun  H%91,153 5 Oct 1897
BUpk, PAauL W.—Wasmmineron, DC,
Machine gun  ZAB3 830 16 Nov 1948  [Chadwick & Rurk)]
Rurxey, CHARLFS TV —DBavyaens Park, ExGrann
Magazine loaded recoilless gun 2,503,578 11 Apr 1950

Burron, BETHEL—LoONDON, ENGLAND

390,114 25 Sep L5388

Automatic machine gun

Burton, Frank F.—5HoRT BEAcH, ConNk.
Gun with recoiling barrel 941,006 23 Nov 19009 {As-
sigmed 1o Winchester Repeating Arms Co.)
Cartridge-cjecring mechanism for firearms
Dec 1937 (Assigned to same)

2101 280 7

Buskirk, THoMAs B.—Paorr, Inp. (#)

Machine gun 547,717 8 Oct 1895 ({Dougherty)
Self-acting breech-loading gun 529,521 20 Nov 1894
{Dougherty)
Byr, MarTIN—WORCESTER, Mass,
Recoil-operated firearm 812015 6 Feb 1906 | Assigned to

Harrvington and Richardson Arms Col)

CaMmrerLL, TuoMas [ —LincoLy, NEBR.
Improvement in automatic revolving ordnance 55,504 10
Jun 1862

CANET, JEAN B, G. A—LE CrEvsoT, FrANCE
Recoil apparatus for guns 713,691 18 Nov 1902
der & Caner)

iSchnei-

Cantry, JoskrH C.—Brveriy, Mass,
Automatic fivearm 2409251 15 OcL 1946
United Shoe Machinery Corp.)

CaraLpo, Franorsoo—NADPLES, ITALY

Machine gun 1,571,351 15 Mar 1921  (Casseta & Capaldo)

CAarerr, WineiaM H.—HAMPTON, VA,
Aircraft machine gun installation 1,907 342 2 May 1933

-

Carartro, VINcENZo—E. Bostion, Mass.
Automatic fircarm  1,639425 16 Aug 1927

(Assigned Lo

THE MACHINE GUN

Carr, Jouy Howarp—Grnroy. CALIF.

Automatic fircarm 1,118,330 24 Nov 1014
Auntomatic Hrearm 1,118,351 21 Nov 1914

CArPENTER, Joun H.—TIicapo, Inaro (%)

Recoil-operated firearm  1.078.224 11 Nov 1913 (Taylor)
Cakr, Howarn—5an Fraxosco, Canar,
Recoil-operated firearm 574,189 29 Dec 1893 (Assigned

to San Irancisco Arms Co)
Recoil-operated firearm 584,155 8 Jun 1847
samc)

[Assigned to

Carprirnno, L rorino A —Dwe YWeLLs, TFEX.

Machine gun 20040925 18 Jun 1935

CAarveEN, HARRY —PITISTIELD, 111
Gun silencer 984,750 21 Feh 1911

CAassETTA, YVINCENZO—NMNAPLES, TTALY

Machine pun 1,871,351 16 Mar 1921 {Cassetta & Capaldo)

CAsTELLY, VITTORIO—DRESCIA, ITALY
Cartridge-feed device for antomatic firearms
Deoc 1426 {Soncini "% Castelli)
Automatic frearmn with recoiling barrel 1,613 205 1 Jan
1927 (Soncini & Castelli)

1.611 289 21

CATLIN, RORERT M. Tuscarona, NEV.
Recnil-operated firearm 574,300 29 Dec 1586
to San Francisco Arms Cn)
Recoil-operaled magazine gun 454993 50 Jun 1891

{ Assigned

CavrLor, HFENRY M —NOBLESVILLE, IND. (*)

Machine gun 458,268 25 Aup 1891 (Cook)

Creero, Raveil S.—WAaATERRURY, Conxy,

Machine gun, Automatic 1,5%5.9%5 17 Aug 1926

CEniLLo, Nicasito—Houston, TEX.

Recoil-operated firearm 1,453,430 1 May 194 {Assigned
te Reed, C. E)
CENTRIFUGAL GUN CoORP —MaTTAPAN, Mass. (%)
Centrifugal gun 1420660 27 Jun 1922 ({Lombard)

CESKOSLOVENSEA FBROJOVEKA  AKCIOVA-SPOLECNGST Y. DBrNE—
BrUNN, CZECHOSLOVAKIA (*)

Gas-pressure regulating device for fircarms 1802816 28

Apr 1031  {Holek, EJ}
Automatic firearm 1,906,800 2 May 1933 [Marck)
Antomatic firearm 2115526 26 Apr 1938  (Holek. V)
Awomatic firearm 2225004 26 Nov 1940 (Holek, V)

Automatic rcarm in particular machine guns 2,093,164
14 Sep 1937 (Holek, V)

Self-loading firearrn 1,960,913 29 May 1934

Aviematic firearm  2146,185 7 Feb 1939 [Holek, V.

Automatic fireatm 2267501 25 Dec 1] (Holek, V)

Automatic gun 1926816 12 Sep 935 (Todrabsky)

{(Marek)

Cinapwick, GEORGE A.—WasnIincToN, I .C.

Machine gun 2453830 16 Nov 1948 (Chadwick & Burk)

CHAFFFFE, REUBEN S —SPRINGFIELD, [LL.
Feed mechanism for breech-loading frcarms 3514515 34

Mar 1835
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CuaLLENcEr, GEORGE H —WESTMINSTER, ENCGLAND
Bullet deflector for the propellers of acropline and similar
airevaft provided with guns 1298886 1 Apr 1919 (As-
signed Lo Vickers, Lud)}
Amomatic gun 12093 887
age)  (Assigned 1o same)

1 Apr 1919 (Challenger & Sav-

Coaspier, Evwakp F.—DBrooknys, NUY.

Sclf-propelled projeciile 2.391.865 1 Jan 146

Coarstax, THoOMAas O —GrespaLe, CALIF,
Firing mechanism for vifles 2,441,029 1 May 1948 (Nyvall
% Chapman)

CHFVALLIER, ARnOLD Lovis—T.oxpoNn, ENGLAND

Anromatic frearm 1454039 8 May 19235

CHirprrss, Groror 1IF.—WiLLs PorsT, 'TeX,
Gun mufller 953943 5 Apr 1910

CurisTOPHE, Louvis - Brussrrs, BELGIUM

Machine gun 121,277 28 Nov 1871 (Monugny)

CLADWELL, Tuosmas F—Ricimoxp, AUSTRALLA
Quick-firing machine gun 1,090,124 10 Mar 1914

Crank, Aceren Lo—Dusogue Jowa

Machine gun 1,169,287 25 Jan 1916

CLark, WIiLLian R —=SEATTIE, WASIL
Gas-operated gun 1308016 21 June 1819
o Martin, William.)

(Assigned 1/2

Crarvs, Bruno—=1UTricH, BELGIUM
Recoil-operated firearm 898,038 8 Sep 1909

Crausivs, Crans H. R.—Hawvpure, GERMAXY
Firearm, Recoil-operated 593,835 16 Nov 1507

CeeyvesT, CHARLES PP —Lirce, DELGTUM
Automatic fircarm  976.122 15 Nov 1910

Corp, Lyyan H.—Frronpsore, Mass.
Automatic firearm 499,259 23 May 1911
Johnson, M. E)

(Assigned 10

CoLr, CHARLES ScliNEIDER—SAanDy Hook, Conxy,

1843916 9 Febh 1932

Automatic firearm

Coiesax, Brsjasun F—PrexTiss, MAass,
Multibarrel machine gun 24040277 16 Jul 1946

CoLLront, Groserre—=NEw Yorg, MY,
Automatic gun 9608256 7 Jun 1910

Coroney, Myron—Nrw Havey, Conn.
Machine gun 225462 16 Mar 1830
Mclean)
Machine gun
Mcl.ean)
Machine gun 231,653 31 Aug 1880
McLean)

Machine gun 282,519
McLean)

Magazine gun 251652 31 Aug 18580
MeLean)

(Assigned to J. H.
925,466 16 Mar IBR0D  [Assigned 10 ]J. H.
‘Assigmed 10 ] H.

7 Aug 15393 Assigned o0 ] HL

(Assigned to J. H.
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Covut’s Parent Fike Arms MG, Co—Harrrorp, Conn, (*)
Gaus-operated machine gun 550,262 26 Nov 1805 (Ehbets)
Gas-operated magazine gun 370388 27 Ocl 1896 {Ehbets)
Automatic glin H62.884 6 Aug 1907 (Brisiol)

14909846 1 Jul 1924

Magadne-feed mwmechanism for machine guns
Jul 1929

{Tansley)
1,719,126 2

Aurtomatic machine £un

(Pleiller & Moorc)

Baviel mounting for firearms  L738500 3 Dec 1929
i Moore)

Gas-operated automatic firearm 1738501 5 Dec 1929
{ Moore)

Trigger mechinism for machine gun 1,738 502 3 Dec 1929
{Pfeiffer & Moore)

specd regulator ter machine guns
(Pfeitfer)

Speed vegulaior for machive guns  1.741.534
(Pleifter)

Reversible feed mechanism for machine guns
Mav 19351 (Pleilfer & Moore)

Automatic fireavm 1803349 5 Mav 1931

Firing mechanisin for machine guns 1,966,592
( Moore)

Automatic hircarm  2,050538 11 Aug 1936

Firing mechanism for machine guns 20560539 11 Aug
1936 {Moore and Tansley)

Machine pun and attachment therefor 2,061,313 17 Nov
198G (Moorc)

Machine pan 2,110165 8 Mar 1938

Machine gun 2140809 20 Dec 1938

Automatic firearm 2169083 8 Aug 19349

Firing mechanisin for antomatic fircarms

L7410 432 31 Dec 1929
31 Dec 1929
|,803,351 5

i Pleiller)y
17 Jul 1934

{ Moore)

( Moore)

{Moore)

(Swartz)
2,335,688 30

Nov 143 ( Moore)
Automatic hircarm and combined accessories 2359263 26
Sep 1944 (Webb)

Automatic firearm 2375452 8 May 1945

[Improvement in operaling machine gun
1571  (Kinne)

Bolt mechanism for machine guns 2,529,39]
{Hed ges)

(Webhb)
120,588 7 Nov

7 Nov 1950

Comvracnia CoMMERCIALE CAPRONI—MILAN, [TALY (%)
Gun barrel 2238670 15 Apr 1941 (Traversi & Pagna)

CoxpiT, WiLLiax D.—Des Moixes, [owa (#)
Gas-operated machine gun 784966 14 Mar 1905 (Smith)
Recoil-operated firearm 804 984 21 Nov 1905 (Scarle)
Gas-operated  automatic fircarm 814242 6 Mar 1906
(Smith)

CoNLON, "T'HOMAS A —=S1L.vER SerinG, Mp.
Amtomatic gun 2213953 10 Scp 1940

Conry, Arr B. (%)

Automatic firearm 747,073 15 Dec 1903 (Huntley)
Coxry, J. GrirFiN (*)

Automatic fivearm 747,053 15 Dec 1903 (Huntley)
Cosnor, MArRcUs W.—T.ouvisviLLE, Miss *

Machine gun 282,787 7 Aug 1883  (Shiclds)
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Cook, THoMas R.—NoeLesviLLE, IND.
Machine gun 458268 25 Aug 1591

Cavlor)
Machine gun

(Assigned 1/3 to

560842 26 May 1896 (Assigned 172 to Over)

Cookr, CHarLFS Joun—TTong Koxg, Cuina
1,375,381 20 May 1921
MNon-recolling gun for aeroplanes 1,380,358 7 Jun 1921

Non-recoil gun for aeroplanes

CooLry, HENRY B —KENSINGTON, CONN.
Cartridge belt for machine guns 1,541,111
{Assigned o American Paper Goods Co.)

25 May 1920

CorNwrLL, WILLIAM D.—LousviLee, Miss. (%)
Machine gun 282587 7 Aug 1883 (Shiclds)

CovrLomse, Joserd (G —NORTHFIFLD, VT.

1.110,578 25 May 1915

Moiseless sun
|

Covprranp, RicHarp C.—Davyron, OHIO
Counting or registering
1,655,698 27 Dec 1927

apparatus for machine guns

Operating mechanism [or machine guns 1799281 7 Apt
1931

Bolt-operating mechanism for machine guns 1345242 16
Febh 1932

Operating mechanism for machine guns  1.897.009 14 Feh
1933 (Woody & Coupland)

Means for cooling gun barrels 2,112,144 22 Mar 1938

CovENTRY ORDNANCE WoORKS, LTD.—COVENTRY, ENGLAND (%)

Feed mechanism for automatic guns 12980491 25 Mar
1919  (Redpath & Hellberg)
Auromaric gun 1,315,329 9 Sep 1919 {Redpath)
Cox, CHarRLE: F.—RinG SIveG, N.Y. (%)
Improvements in lirearms 31,933 2 Apr 1861 {McCord)

CranwMER, T J.—VaLricita, CALIF,
Sclf-leading baltery gun 74994 3 Mur 1868

CRAWFORD, SAMUEL—SHULLSBURG, Wis. (*)

Machine gun 142415 5 Feb 1856 (Terrel)

CrrON, WARNANT JULIEN—HOICNEE-CIIFRATTE, BELGIUM
Automatic rifle 908631 b5 Jan 1909

CrROCKETT, Harry L.—Nrw Haven, Con,

Gas-operated sclf-loading firearm 2,370,285 27 Feb 1945
(Assigned to Western Cartridge Co.)

2,391,986

Gas-operated self-loading firearm
{Assigned to Olin Industries, Inc.)

19 Feh 1916

Czavera, [onaTiI—ROCHESTER, N.UY.

Automatic gun 1.321419 11 Nov 1919

Czrcka, Vicror H.—Wasiuneron, DLC,
Centrifugal pun 1,404,378 24 Jan 1922

Daant, GERRIT VAN—BurraLo, N.Y.
Gun heater 2405415 2 Jul 1946

Nansk REEYL-RIFFFL SYNDIKAT—COPENHAGEN, [ENMARK {'}

Automatic firearm 701,813 3 June 1902 {Rasmussen)

THE MACHINE GUN

Danvuvia Trarl ES' Kereskepersml B, T.—Buparest, Huw-
GARY {¥)
Gas-operated firearm 2,186,582

9 Jan 1940 {Gebauer)

1larcHE, PAUL—FPar1s. FrRANCE

Fircarm, Recoil-operated 5190151 1 May 1801

Davnirngroy, THoMAasS—NEw YorK, N.Y. (%
954,797 12 Apr 1910
954,798 12 Apr 1910

Auromacic gun
Automatic gun

{ Hammond)
(Hammond)

Tap~E, PIFRRF—ST, ETIFNNE, FrRANCE
Automatic lirearm or machine gun
(. & I". Darne)

1,823,025 25 Nov 1914

TapsrE, RPCIs—ST. ETIERNKT, FRANCE

CAutomatic Orearm or machine gun 1,323,025 25 Nov 1919
{R. & I'. Darne)

Device of regulating the rate of fire in automatic firearms
1,532,305 7 Apr 1925

Aunromaric fivearm  1,730.2649

Automatic firearm 2.124911

10 Ot 1929
26 Jul 1938

p'Assis-FonsEcA, EveELyy O, M —DBristoL, ENGLAND
Ammunition feed mechanism for machine guns
5 Sep 1950

2521 5406
(Assigned to DBristol Aeroplane Ca., Ltd.)

Davis, CLELAND=WasHINGTON, D.C.

LIORTI4 23 Aug 1914
Ordnance Development Co.)

Appuaratus for firing projectiles from acroplanes
25 Aug 1914 (Assigned as above)

Apparatus for firing projectiles from aeroplanes
25 Aug 1914

Fixed ammunition for use in aircraft
1914 (Assigned as above)

Cun, Non-recoil 1,305,630 1 Nov 142]

Avmament for aircraft  1,446.000 20 Fcbh 1923

A

Acroplane gun ( Assigned w
1,108,715
1,108,714

1,108,717 25 Aug

Davis, Lovils, JR.—GM.\-‘F.HT:H, TEX.
Machine gun 1,869,738 2 Aug 1932
Dalbert & Stuckey)

(Assigned o Halett,

Dawson, ArTiUr T.—WESTMINSTER, ENGLAND

Automatic gun 1262181 9 Apr 1918  (Dawson & Buck-
ham)  (Assigned to Vickers, Lid))
Machine pun 1312106 5 Aug 1919
{Assigmed as above)

1,314,734 2 Sep 1919
(Assigned as above)

Machine gun 1,327,068 6 Jan 1920 (Dawson & Buckham)
(Assigned as above)

14533974 1 May 15923
% Haskelly  {Assigned as above)

Machine gun 1,456,625 29 Muay 1923
ham)  (Assigned as above)

Automatic gun 1468262 18 Sep 1923
ham % Larrson)  (Assigned as above)

Links for the cartridze belts for machine guns
25 Anp 1925  (Dawson, Buckham & Larsson)
as above)

Automatic gun
huam & Larsson)

Dawson & Buckham)
Machine gun (Dawson & Buckham)

Muchine gun {Dawson, Buckham

(Dawson % Buck-
(Dawson, Buck-

1 550.787
{Assigned
1,653 992

15 Sep 1925 (Dawson, Buck-
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De Brame, J. A—=New Yorg, N.Y.
lmprovement in breech-loading ordnance 34,025 24 Dec
1861 {Assigned to J. Gurney)

Improvement in revolving ordnance 34024 24 Dec 13061

DFEGAILLE, PIFRRE ATRIN—PARIS, FrRANCE

Automatic fircarm 1059680 22 Apr 1915 (Menteyne &
Degaille)

Automatic firearm
Degaille)

Cartridge belt

& Deg:li le)

981,210 10 Jan 1911 (Mentcyne &

1,150,435 17 Aug 1915 (Laird, Menteync

Nens, Epwarp—TFrurTa, CoLo,
Magazine repeating fircarm 811,670 22 Jan 1907

DEK~1cuT, Victor P.—WasinncTon, D.C.

Automatic rapid-tre gun 698,107 22 Apyr 1902 (Assigned
o Victor P. DeKnight Gun Co.)

Automatic rapid-fire gun 709880 30 Sep 1902 (Assigned
Lo sdIme)

Rapid-fire automatic gun 709,881 30 Sep 1902 (Assigned
to same)

Rapid-fire automatic gun 709,883 30 Sep 1902 (Assigned
(o same)

DECAUNAY (o, See SOCIETE ANONYME DES  ETABLISSEMENTS
DELAUNAY

DERSCHAU, ALBERT VON—LIMDEN., GFRMANY
Flectrically controlled lock for firearms 439055 21 Oct
1800

DeUTSCHE  WAFFEN UND  MUNITIONSFABRIKEN—DBERLIN, GER-
MANY (%)

Trigger mechanisin for machine guns 905,071 21 Nov
1908  (Heinemann)
Automatic gun 1045519 26 Nov 1912 [(Heinemann)
Machine gun 1087371 17 Feb 1914 (Heinemann)
Automatic gun 1,114 465 20 Oce 1914 (Gebauer)
Automatic gun 1,114,611 20 Oct 1914 (ITeinemann)
Machine gun 1,128,530 5 Jan 1915 (Heinemann, Karl)
Machine gun 1,128,310 16 Feb 1815 ({Heincmann)

Machine gun 1,150,864 17 Aug 1915 (Heinemann, Karl)
Machine gun 1,155,061 28 Sep 1915 (Heinemanny)
Machine gun 1167498 11 Jan 1916 {Hememann)

Aunromatic ficcorm  1,725.272 20 Aug 1929  (Heinemann)

DeVrIEs, PETER |.—SHELDON, lowa
Gun muffler 1,143,811 22 June 1915

DESTRFF, Joseri—BruUssiLs, BFLGIUM
Automatic firearm 1,735,160 12 Nov 1929 i
Automatic lirearm 1.713.055 21 May 1920

Automatic firearm with gas cxuaction 1846993 25 Feb
19352
Dirovsky, VicTor V.—Loxpor, EXCLARD
Machine gun 1,208,911 1 April 1919
Buffing device for machine guns 1,298912 1 Apr 1919

Machine gun 1362479 14 Dec 1920

Release Co., Inc)

{Assigned to Type
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DickE, ALLEN A—MovTeram, N J.
Avntomatic fircarm  2,297.693 6 Oct 1942

Dickinsoy, CIHARLES 8 —CLEVELAND, (QHLO
Improvement in centrifugal gnuns 24997 6 Aug 1859

DickrNson, Jacos M.--Ciicaco, T
Automatic firearm  1,335.286 8 Dec 193]

Dieay, Locios N.—=West [Tartrorp, Cony,
Automatic frcarm 1,226,178 15 May 1917
to Stone)

(Assigned 2/3

IMESTELKAMP, FREDERICK A.—Draxp, Mo.
Automatic magazine fircarmn 1,126,726 2 Feb 1915

DinsMORE, Roprrr=—Weston, W.Va,
Mapguzine gun  with  pneumatically  operated magazines
444,666 13 Jan 1891  ({Assigned to Greenstein)

IMOBREM YSL, _]n.‘-‘.'l-‘.'l-‘—l LNpoN, ENGLAND
Automatic firearm 2,367 488 16 Jan 1945
Automatic pun 2,365,498 19 Dec 1944

DopGE, Josian—DumMFERSTON, VT.
Improved mode of charging cannons
Improved mode of discharging cannons

15,357 15 July 1856
17.920 4 Aug 1857

Dopbce, WiLLiam W., Jr—Asuevilie, N.C.
Machine gun 1551809 1 Sep 1925

Dorrey, Teon H.—SHErwmaN MiLrs, Mr,
Recoil-operated firearm 1,067,721 15 July 1913

DoouTrLE, Javes B.—Seyvour, Conn,
Magazine firearm 35996 29 July 1862

DovcterTy, ALBERT (. —CHAMBERSBURC, IND.
Machine gun 547,717 9 Oct 1893 (Assigned 2/3 to Bus-
kirk & Foote)
Self-acting breech loading gun 529,521
signed 2/5 to Buskirk)

20 Nov 1801  {As-

DoucLas, WiLLIAM M.—GavrvesToN, TEX.
Automaric gun or rille 1,025,132 7 May 1912

DoucLAs, WiLLiav —Corry, PA.
Improvement in battery guns 43,903 23 Aug 1864

DoverL, Harrrr H. —=Barmivore. Mobp,
Machine gun  1.294.636 18 Feb 1919

Drices, Lours Lapome—=NEw York, N.Y.
Rapid-firc gun 613,195 25 Oct 1898  (Drigus X Tasker)
{Assigned to Driggs-Seabury Gun & Ammunition Co.)
Automatic gun 698,472 29 Apr 1902 (Assigned to same)

Drices OrpNance Co., INc.—NEw York, N.Y. (%)
Gas-operated gun 1,291,680 14 Jan 1919  (Smith)

DrIGGS-SEABURY GUN & AMMUNITION Co.—New YOrk, N.Y. (*)
Rapid-fire gun 615,195 25 Oct 1898  (Driggs & Tasker)
Automatic sun 698472 20 April 1902 (Driggs)

DricGs-SEABURY OrbNANCE CORP.—SHARON, PA.(7)

Automatic gun  781.50% 31 Jan 1905  {Driggs)
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Driccs, WiLLiaym HaLE—Wasinncron, D.C.
Auwtomatic gun - 781,503 31 Jan 1905 (Assigned to Drigps-
Seabury Ordnance Corp.)

DUrFER, JOSEF—STEYR, AUSTRIA

Gun lock for automatic firearm 1,387,369 9 Aup 1921

(Assigned to Oecsterreichische Waltenfabrikgesellschaft,

Steyr, Ausiria)

Duxvcor Russer Co. Lip—Loxpox, EXGLAND (%)
Firing device for automatic guns 2,135,688 8 Nov 1938
(Wright & Trevaskis)
Solenoid 2403315 2 July 116  {Trevaskis)
Firing mechanism for automatic gun 2,397 387
1946 (T'revaskis)

406 Mar

Dunwoopy AvtoMatic Gun & Projecniiy Co. (*)
Automatic gun 1,227 897 29 May 1917 (H. H. C. Dun-
woody)
Duswoony, HExry H, C.—Wasinsnoron, IDLC.
Automatic gun 1227897 29 Mav 1917
Dunwoody Automatic Gun & Projectile Co.)

{Assigned to

Durcza, PETER A.—Lynpora, Pa.
Machine gun 990642 25 April 1911
1,443,249 23 Jan 1923 (As-

Antiaircralt machine gun

signed 1/2 1o Bogdonoy)

Eatox, GILRERT C_ —CreEvELAND, OHI0 {']

Centrifugal gun 37,159 16 Dec 1862

{T'urner)

ERELING, FRED—LINN, KANS.
Machine gun 531,168 18 July 1894

EncEwAaTir STiEr CorP.—OAEMONT, Pa. (%)
Automatic pun 2370835 6 Mar 1945 (Bell & Wilkander)
Automatic gun 2395211 19 Feb 1946 (Bell & Wilkander)

Epwarps, DanieL G.—HorrinsviLLE, Ky.
Fire control means for aircraft machine guns
Scp 1923 (Assigned to Stone)

1,466,951 4

Ecrin, HANS—=GENEVA, SWITZFRLAKD
Automitic inevtia locked firearm with automatic hammer
2512014 20 Jun 1950 (Assigned to Oerlikon Co.)

Eupets, Care J.—Harirorp, Coxn.
Gas-operated machine gun 550262 26 Nov 1893 (As-
signed te Colt’s Patent Fircarms Mfg, Co.)
Gas-operated magazine gun 570,388 27 Oct 1896 (As-
signed to Colt's Patent Fircarms Mig. Co.)

Erckmnorr, Trropore H.—CLEVELAKD, OHIO
Automaric gun 1,396949 15 Nov 1921
Auto-Ordnance Corp.)

{Assigned o

Frang, Havvor O —WasinivcTon 1sLAND, WIS,
Amomatic gun  2,149512 7 Mar 1939

Frrunn, Hans E.—MALMO, SWEDEN
Disconneclor means in self-charging firearms 2,380,061 4
Dec 1945 (Assigned to Aktiebolaget J. C. Ljungman)

Frsercian, Carorvs L—Demorr, MicH.
Rocket projectile (Spin 8.) 2,405,415 6 Aug 1946
Recoilless gun mechanism 2405414 6 Aug 1946

THE MACHINE GUN :

Errorr, CarteroNn R.—Dayrox, OHIO
CGun cocking device 2,386,801 16 Oct 1945
Ellott)

(Jehnson &

ELviorr, DanienL S.—MimoLe River, Mb,
Machine gun teed 2428414 7 Oct 17
CGlenn L. Martin Co.)

{Assigned 1o

Exp, GG —SCUHAFFHAUSEN, SWITZERLAND
Automatic firvearm  2031,305 18 Feb 1936 (End & Gactzi)
(Assigned 1o Schweirerische-Industrie Gesellschaft)
2,150,585 20 Sep 1938 (Assigned to
Schweizerische-Industrie Gesellschiall)
Automatic lircarm 2052287 25 Aug 1936
Schweizerische-Industrie Gesellschaft)

Auvlomartic hrearm

{Assigned to

ENGEL, GEORG—DUSSELDORF, GERMANY .
Automatic fircarm  2,133.661 13 Oct 1938
Winter)  (Assigned to Rheinmetall-Borsig)

{Engel %

Eriksen, Jonan—CHRISTIANA, NORWAY
Machine gun 1497096 10 Junc 1924

ErRNESTI, WALTER—RERLIN, GERMANY
Gun which fires with [orward movement of the gun
2218877 22 Oct 1940  ({Ernesti & Ierlach)  (Assigned
to Rheinmetall-Borsig Aktiengesellschaft)

Evrer. LAwRENcE |.—Dayrox, OH10
Cocking handle for aerial guns
(Russell & Lvler)

1528050 10 May 1925

Famrcoirn AviaTion Corr.—New Yorg, N.Y. (")
Cun synchronizer 1848720 8 Mar 1932 (ITorton)

FArRQUIitAR, MouBrAY GORE—ABOYNE, SCOTLAND
Automatic rifle 867,960 15 Oct 1907 (Farquhar & Hill)
Automatic firearm 920301 4 Mav 1909 {Farquhar & Hill)
Automatic firearm 1019620 5 Mar 1912 (Farqubar & Hill)
Cartridge magazine for rilles and machine puns 1,337,895
20 Apr 1920 (Farquhar & [Lill)

Autematic irearm 1.850961 21 Aug 1920 (Farquhar & Hill)

Automatic lirearm 1,353,736 21 Scp 1920 (Farquhar & Hill)

FarrinctoN, DE WitT CrisTox—LoOWELL, MAss,
Machine gun 165318 6 July 1875
Barrel-shifting mechanism for machine guns

- Dec 1877

Cartridge feeder for machine guns

Machine gun 241,130 10 May 1881

Improvement in machine guns 179,450 4 July 1876

Improvement in  traverse mechanism for machine guns
198,367 18 Dec 1877

198,566 18

198,368 18 Irec 1877

Improvement in locks for machine guns 185510 19 Dec
1876
Farwrrl, Gun Co—=NEw York, N.Y.(*)
Machine gun 154596 1 Sep 1874 (Farwell)

FarwrLL, WiLrarp B —NEw YOrk, NY,
137 428 1 Apr 1873
154,596 1 Sep 1874

Machine gun

Machine gun (Assigned to Farwell

Gun Co.)

Machine gun 169686 9 Nov 1875
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FErpAanT, Frmnn—=Minxearornss, Miny,
Automatic magazing gun 645,932 27 Mar 1900 (Beck &
Ferrant)

Freros, Winnav—=WiLyvmscTos, DEL.
Gun, Battery 113996 25 Apr 1871

Fisnner, GrEORcE O.—BrookpLyn, WY,
Automatic gun 1,475,761 27 Nov 1923

FirTiraLpl, RAFARKL—BUENOS AIRES, ARGENTINA
Automatic repeating firearms  1,099.245 9 June 1914

FLETCHER, WarLace R.—Davrax, Omo
Blast tube for machine guns 1557820 20 Oct 1925
Elecirical synchronizer and trigger motor for automatic ma-
chine guns 1,530,700 24 Mar 1925 (Russell & Fleicher)

FLoricke, Annrrt E. NeEw York, NUY.

Machine gun 1,401,768 27 Dec 1921

FORKER, ANTHONY JI. G.—AMSTERDAM, NETHEERLANDS
Breech lock for machine guns 1,426,851 22 Auge 1922

FooTe, Oscar—WasiuncTon, DUC. (*)
Machine gun 547717 8 Oct 1895  (Dougherty)

Fospery, GFOrRGE ViInCENT—LoONDON, EXGLAND
Recoil-operated fircarm 581,631 15 June 1897

Foskerr, WiLLiaM A—~HarTtForD, CoNN. (%)
Machine gun 430206 17 June 1890 (Garland)
Machine gun 479499 2 Aug 1892 (Garland)

FowrLer, FrLoerT=—Barrivore, Mp.

Machine gun 1,451,443 10 Apr 1923

Fox, Anstey Ho—=PiuLanenrenns, I'a.
Gas-operated machine gun 1293396 4 Feb 1919 (As-
signcd to Ansley Fox Co.)
Cas-operated automatic machine gun 129892 18 Feb
1919 (Fox & Rice)  {Assigued to Ansley Fox Co)
Machine gun 1388856 21 Aug 1930 (Assigned to Ansley
Fox Co.)

Fraxais, Louis—Miasi, FLaA,
Multi-charge gun 2360217 10 Oct 1944

Frank, Horves A—MiLLarTOoN, NEw Bronswick, Canapa(*)
Machine gun 1216938 20 Feb 1917 (Brothaston)
Method of and sipparatus for cooling gun barrels  1,216939

20 Feb 1917 (Brotherston)

Franke, BErnnarp—NeEw YORK, MN.Y.
Improvement in revolving ordnance 355,998 29 Julv 1862

Fraxks, Bexjasin R.—ScoTmsBoro. ALA.
Extractor for revolving firearms 230,238 22 Mar 1881

Freecsmax, Cuarces—Los ANGFLES, CALIF.
Avtomanc fircarm 802033 17 Oct 1903
Automatic hrearm 870,719 12 Nov 1907

Frisrro, H.—Stocknons, SWEDEN
Automatic fircarm 738,110 1 Sep 1903
Akticbolaget Stockholms-Vapenfabrik)

(Assigned to

FRIED. KRUPP AKTIENGESELLSCHAFI—EssEN ox THE Rungr, GER-

MANY (%)

Recoil pan 809821 9 Jan 1906  (Lauber)

Barrel-recoil gun with wedge breech lock 842547 29 Jan
1907 (Hermsdorf)

Barrel-recoil gun 911818 9 Feb 1909  (Hermsdorf)

Recoil gun 911,849 9 Feb 1909 (Theile)

Recoil gun 923051 25 May 1909 (Lauber and Boming-
haus)

Composite gun barrel assembled by rotary motion ol its com-

ponent parts  LAODTE0 200 Dec 1921 iVollmer)

Frissern, Frank TT—Mimpierowy, CoNn,
Belt-like eartridge carrier for machine guns 1,168,876 18
Jan 1916 (Assigned (o Russell Mip, Co)
Machine-gun belt 1247811 27 Nov 1917
Machine-pun feed bele 1,258,553 5 Mar 1918
to Russell Mig. Co.)

{Assigned

Frrzramick, Kiksy—ORLAIOMA CITy, OKLA.
Auntomatic gun 1,161,384 23 Nov 1915

Frosvaier, Ruporr vox—Bupavrest, Austria-Floncary
Firearm for hand and autoematic loading 952,896 22 Mar
1914
Anromatic hircarm
Automatic hrearm
Automatic hrearm

959.002 24 May 1910
960850 7 June 1910
988096 11 Apr 1911
Auromatic fircarm 992 184 16 Mav 1911
Automatic firearm 1,038,555 17 Scp 1912
Firing mechanism for antomatic firearms 1,159,004 2 Nov
1915
Automatic fircarm
Automatic firearm

1516835 25 Nov 1924
1,521 656 6 Jan 1925

Automatic firearm 1579742 6 Apr 1926
Automatic firearm 1,680,186 7 Aug 1928
Automatic fircarm 1758486 13 May 1930

Automatic firearm 1,809,741 9 June 1931

Barrel spring for automatic firearm 1,877,839 20 Scp 1932

Auntomatic fivearm with removable barrel 1991302 12
Fely 1935

Frost, Josern W.—NEw Yorg, N.Y.
Ilectric fircarm 319898 O June 1885

Frerrr, AnoLr— BERNE. SWITZERLAND
Automatic firecarm 1518498 9 Dec 1924
Schweizerische Industrie Gesellschalt)

(Assigned to

Gaperrr-Farrax, Hoon Winniam—Loxpox, ENGLAND
Autonmitic firearm 631,055 8 Oct 1901 )
Recoil-operated fircarm 600,066 1 Mar 1898 (Assigned

to the Mars Automatic Firearms Svndicate, Lud )
Auwtomatic or semi-automatic firearm 1,338,649 27 Apr
1920
Auromatic fircarm 1344499 22 Junc 1920
Fircarin or machine gun' 1,318,702 % Aug 1920
Automatic firearm 1,357 857 2 Nov 1920

GAFT?1, JAROUB—SCHAFFHAUSEN, SWITZERLAND
Auntomatic firearm 2,031,505 18 Feb 1936 (End & Gaetzi)
{ Assigned to Schweizerische Industrie Gesellschafr)
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Gampos, Atonzo F.-Repwoon, CALIF.
Fire control sclector for auvtomatic lirearms 2512638 29
Jun 1950

Gaxror Mrc, Co—W.Va, (%)

Centrifugal gun 1309129 8§ July 1919 (Gannoe, T. A)

Gannor, Tiovmas A—Warrew, Pa.
Centrifugal gun 1309129 8 Julv 1919
Gannoc Mfg, Co.)

(Assigned 1o

Garann, Joun C.—SOMERSFT, MD,
Automatic gun 1,603,684 19 Oct 1926

Gagasp, Jous C—NEw York, N.Y. (%)

Machine gun  TATZ126 30 Ocr 1923 [Kewish)

GAarDER, WiLLlaM—HarTFORD, (Coxvy, & CLrvELAND, Onio
Machine gun 245,710 16 Aug 1881
Machine gun 216,266 10 Jan 1879
Improvement in machine guns 174130 29 Felb 1876

GARLAND. Fowarn F.—BFLLEVILLE, N.].
Automatic foearm 2 186202 6 Feh 1040

GARLAND, RANK M. —NEw Faven, Coxa,
Machine gun 430206 17 June 1890
Beecher, Foskett, Newton % Sherman)
Machine gun 513995 6 Feb 1891
Machine gun 479799 2 Aug 1892
Beecher, Foskett, Newion & Sherman)
Machine gun 457276 17 May 1892
Automatic machine gun 623003 11 Apr 1899
Auntomaltic operating mechanism for machine guns 636,974
14 Nov I1BH9 (273 o Beecher)
Automatic machine pun 636977

{Assigned 2/3 o

{Assigned 2/3 to

14 Nov 1899

Automatic machine gun 643,118 13 Fcbh 1900 (2/3 As-
signed to Beecher)
Automatic machine gun mechanism 643,119 13 Feb 1900

Auwtomatic machine gun 669236 5 Mar 1901

Gass, GEorce Winniayi— BoLTon, ExcLAND
Machine gun 729858 2 June 1903

GAsT, CARL—DBARMIN, GERMANY
Double-harrel machine gun with recoiling barrels
11 Dee 1923

1477115

GasTay GrnscHow & Co—Brriiy, GFrRaany {*)

Automatic lircarm 2182507 12 Dec 1959  (Vollmer)

GATES, WILLTAM H.—-Norwicn, CoNy,
Automatic fircarm 962,137 21 Junc 1910

Garrive Guyn Co.—Harrrorn, Cony, (%)

Feeder for machine guns 200,622 18 Dec 1883

Caruidge-charger for machine gun feeders 341,371
1886 (Bruce)

Cartridge leeder for machine guns 343552 8 Junc 18EG
( Brucoe)

Cartridge feeder for machine guns
(Bruce)

Machine gun bH04,517 5 Feb 1893
keirshilek)

(Accles) ”
4 May

51,060 2 Nov 1886

(Broderick & Van-
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Feed for machine guns 504516 5 Sep 1893
Vankcirsbilck)

(Broderick %

GaTLinG, Riciiarp [.—Hartrorn, Coxy, axp INpraNaroLs, Isn
Traversing gun mechanism for machine guns 115,563 16
Dec 1874
Machine gun  BOZ,185 25 Dec 1899
- Feed for nuichine pun 499531 13 June 1808
Improvement in revolving-battery guns 125,563
1872
Revolving-battery gun 36836 4 Nov 1862
Improvement in revolving-battery guns
1871
Improvement in battery cuns 47,631

O Apr

12158 28 Freh

9 May 1865

Gavitr, James K. G.—PHILAapELPHIA, PaA,
Eleciric hrearm  33240%1 8 Doc 1885

Groaver, Ferexnc—Buparest, HUNGARY
Gas-operated firearm 2186582 9 June 1940
Danuvia Ipavi es” Kereskedelmi R. 'T)

{Assigned to

GEBAULR, ALl —BrERIIN, GERMANY
Automatic gun  L114465 20 Ocr 1914
Deutsche Walfen und Munitionsfabriken)

(Assigned (o

GESERAL  ARCRAFT  Eouiemext, INnc.—SoUTH
CONN. (*)

Gun actuator 2.341.641

MNORWALR,

15 Feb 1944  (Mcjean, |. G.)

GEXERAL FLrcTRIic Co.—NEw York, N.Y. (%)
Gun charger 2,380,943 27 Nov 19456 (Wall)

GENERAL Molors Core —Thavtox, Q. ann DETROIT, MICH. (*)

Cariridge feed mechanism 2418428 1 Apr 1947 (Rund.
uist)

Bolt mechanismm 2503575 11 Apr 1950 {Andcrson &
Pearson)

Feed mechanism for machine guns 2,519,947 22 Aug 1950
i Watt)

GexeraL OrDNANCE Co—GorToxN, Coxn.(*)

Non-recoil gun 1394490 18 Oct 1921 (Giles)

GEryen, Joserd H.—LowviLLE, N.Y.
Rapid-fire battery gun 1,283 728 5 Nowv 1018

GFSFLLSCHAFT 2ZUR VERWARTUNG YON FEUERWAFFEN-PATENTEN
MBH—=COLOGNE, GFRMANY {¥)
Aachine gun 1,082 413 16 July 1912  (Knotgen)
Automatic machine gun  1T.005.759 11 Mar 1913 (Knolgen)

Automatic hrearm 1114150 20 Oct 1914  (Knotgen)

Groes, Junian A—Dersy, Conx,
Non-recoil gun 1,394.490 18 Oct 1921
General Ordnance Co.)

(Assigmed to the

SLENN L. Marny Co.—Barmaore, Mp. (%)

Machine gun feed 2428414 7 Ocr 19047 (Fllionn)

GOFRFL, B,—LIFL, Bricium
Semi-automatic firearm with cylindrical breech
12 Jan 1909

909,598
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GoerFricH, GrorceE A —Sourn Bexp, Ixp,
Gun charging mechanism 2415101 24 Dec 1946 (As-
sigmed to Bendix Aviation Corp.)
Gun charger 2A08624 1 Oct 1946

Gorrox, WaLTer T.—SPRINCFIFLD, NAss,
Butfer mechanism for machine guns 1561513
Machine gun 1625993 26 Apr 1927
162599 26 Apr 1927
Machine gun 1498542 21 June 19249
Combined barvrel support and Nash hider for guns 1,535,243
19 Mav 1925
Automatic firearm

17 Nov 1925

Machine wun

2352193 27 June 1944

Graxt, Harry C., Jr—NFw York, N.Y,
Gun charger 2409623 22 Oct 1944
ties Development Corp.)

(Assizmed Lo Special-

Gray, WitLis R.—0OakTon, Va,
Silencer for fircarms 1,066,808 8 July 1913

GREFN, SAMUEL G.—Gray, Ga.

Electricallv controlled mechanism for fircarms 1,552,891
14 Sep 1920

Arrachient for preventing the feeding of ball cartridges to
a gun 1354825 5 Oct 1920

Atachment for gas-operated puns 1445583
(Assigned to United States Ord. Co)

Machine gun unit  1ARAA8Z 30 Oct 1928

Wiater jacket for machine guns 1963086 19 Jun 1931

Gun barrel and barrel mountine  1930.399 13 Nov 1934

Packed joint for guns 2,026,528 7 Jun 1936

Trigger mechanism for machine guns  2.069,244

13 Feb 1923

2 el 1937

Cartridge feedineg mechanism o antomatic guns 2,075,632
16 Mar 1037

Muzzle attachment for cuns 2101063 7 Dec 1957

Stabilizer for puns 2,101,848 14 Dec 1937

Muzzle antachment for guns 2100849 14 Dec 1957

Muzzle attachment for guns  2,101.850 14 Dec 1937

Machine gun jacket mounting 2,101,851 14 Dec 1937

Bolt operating mechanism for machine guns 2,104,035 4
Jan 1938

Back plate latch for machine guns 2108060 15 Telr 1938

Triveer {or machine guns 211955 7 Jun 1938

Gland adjusting mechanism 2,121,030 21 Jun 1938

Recoil check and barvel accelerator for a machine gun
2128243 30 Aug 1938

Muzzle attachment for guns 2128936 6 Sep 1438

Muzele attachment for guns 2,150,161 14 Mar 1939

Machine gun structure 2186069 16 Jan 1940

Back plite and driving spring for machine guns 2321 592
15 Jun 1945  (Green & Hopkins)

Gun barrel momnting 2,326,139 10 Aug 1945

Back plate latch mechanism for machine guns 2,335 854
7 Dec 1943

Flash hider 2,330,777 25 Jan 1944

Barrel mounting 2345506 4 Apr 1944

Stabilizer for guns 2351057 1% Jun 1944

Recoil check and barrel accelerator for antomatic weapons
2362906 21 Nov 1911

Speed regulator for antomatic guns  2,382.411

Gun feed mechanism 2,405,207 6 Aug 1946

9255127 —51——42

14 Aug 1945
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GREFNSTFIN, ApoLrH—WESTON, W.VA. ()
Magazine gun  with  pneumatically
444,666 13 Jan 1891  (Dinsmore)

operated  magazine

Grerr, Jous Winnasi—Austis, Tex.
Machine gun 431515 1 July 1890

GrEce, Cravence—PiTr Brince, Trex.

Machine gun 1,277,307 2 Aug 1918

GrIFFITIS, Wininiavi—l.oanpon, ENGLARND
Kecoil-operated gun 512,137 9 Jan 1899
Grifhiths)

(Woodeate %

GriLL. Carviy E. San Franosco, Canr,
Automatic gun 1LG617,683 15 Feb 1927

GurNLY, |.—=NFW YORK, '~J Y.
Improvement in breech-leading ordnance 34025 24 Dec
1861 (De Brame)
Improvement in revolving ordnance 54024 24 Dec 1861
iDe Brame)

Gustavo, VincoN—"1uvrin, ITAaLy

Automatic firearm 1484165 19 Feb 1924

[Maces, Runorr A—Masox Crry, lowa
Machine gun 1,653,171 200 Dec 1927

HarLetr, DrLserT—GAaLveEston, TEX. (%)

Machine gun 1869738 2 Aug 1952 [Davis)

Harr. EvceEsy Apkrsrrr—WEsST Bay Cory. MacH.
Recoil-operated firearm 830226 4 Scp 1906

HALLE Aurosatic Fire  Aras Sy, Too—Loxpon, Fyo-
LAND (%)
Recoil-operated fircarms 753482 22 Mar 1904
Automatic fircarm 755700 1 Mar 1904  (Hall¢)

(Halld)

HALLF, CLIFFoRD B S, J.—Hasrion Wick, ExcLasn
Recoil-operated fircarm 755,482 22 Mar 1904 (Assigned
to the Halle Automatic Fircarms Syndicate, Ltd.)
Automatic firearms 755700 1 Mar 1904 (Assigned (o
Hallé Automatic Firearms Syn., Lid))
Automatic firearms 1010899 5 Dec 1911

Havinron, 1. M. DPanis, Fravce
Means for cooling machine guns

(Hamilton, Joly x Pullock)

1527585 24 Feb 1925

Haxvonn, Gravr—TTarrrorn, Conn,
Automatic gun 934,797 12 Apr 1910
Darlington)
Aultomatic gun
Darlington)
Automatic gun 954 709

(Assigned 1/2 to

und 7498 12 Apr 1910 (Assigned (o

12 Apr 1910

HaxsFy, OrF—=CHoATe, MICH. (™)

Gas-operated firearm 532,580 8 Jan 1895 {Johnson)

HanseN, SErN L.—NorruricLn, QHio

Rapid-firc gun 2371816 1 May 1945

Harny, Moses F.—Sewarp, NUY.
Improvement in revolving ordnance 36,148 12 Aug 1852
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Hage, D). O.—Charvesrown, L. (#)
Improvement in repeating ordnance
(Hollman)

12.205 23 Jan 1855

HarrEr, ANGELO C.—Wasmmncron, D.UC.
1369426 22 Teb 1921

Machine gun

Harrine, Harry K. —WasHingToN, .G,
Machine pun 1698228 B Jan 1929
Morguan R, Mills)

(Assipned 2/3 1o

Harrinoron % Ricmarpsor  Arats CoMPANY—VWORCESTER,
Mass. (%)
Recoil operated firvearm 812015 6 Feb 1906 (Bye)

Safery device for fivearms 2,495,383 24 Jun 1930 (Mulno)

HarvEy, EarLy M. —=Srrixcrirnn, Moass,
Automatic hrearm 2307 963 9 Apr 1946

HaskrLL, Grorcr D). —Coxcorn, Mass,
Machine pgun 1379359 24 May 1921
United States Ordnance Col
Machine gun  1,4533974 1 May 1923 {Dawson, Buckham
& Haskell) (Assigned to Vickers, Ltd.)

(Assigned to

HatcHER, JAMES L.—WINGHESTER, VA,
Gun 1,744,162 2 Jan 1930
Apparatus for rifling gun barrels 1,739,308 20 Jan 1931
Beli-feed mechanism for machine guns 1808847 9 June
1931
Bolt-operating mechanism for machine guns
May 1932

1858498 17

Havrr, ALserr—Brrian, GERMANY
Recoil-operated fircarm 545,496 5 Scp 1805

Haveror, WERnTR CHRISTIAN LAssEN—COren HAGEN, DENVARK

Machine gun with exchangeable barrels 1588887 15 June

1216

Havs, Grore—EssEx-oN-THE-RUHR, GERMANY
Recoil gun barrel 913403 23 Teb 1909

Hazrrros, Grorce—LoxpoN, ENGLAND

Machine gun 1339390 11 Mav 1920

Machine gun 1,447,246 6 Mar 1923 (Assigned 1o
Vickers Ludll)
Machine gun 1479138 1 Jan 1924 {Assigned 1o

Vickers Lud.)

Hrocrs, FrisworTi C.—WesT HArRTEFORD, CONN,
Bolt mechanism for machine guns 25203910 7 Nov 1950
(Assigned to Colt’s Manufacturing Co.)

Hrorick, Frovp Co—KExmaxnp, Tan,

Automatic Irearm  1,249622 11 Dec 1915

Heprick. Jamis Ho--WyTHE CoUnTy, Va.
Improvement in rvepeating cannons 110233 20 Dec 1870

(Assigned to Barrett)

Hemwesmansy, Kaul—BERLIN, GURMANY
Trigger mechanism for machine guns - 903071 24 Nov 1908
{(Assigned to Dentsche Wallen und Munitionstabriken)
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Automatic gun 1045549 26 Nov 1912
Dentsche Waillen und Munitionstabriken)
Machine gun 1087371 17 Tebh 1914
Deutsche Waften und Munitionsfabriken)
Automatic gun 1114611 20 Oct 1914
Deutsche Walten und Munitionsfabriken)
Machine gun 1,123 /30 5 Jan 1915
Deutsche Wallen und Munitionsfabriken)
Machine gun 1,128,310 16 Feb 1915
Deutsche Watten und Munitionstabriken)
Machine gun 1,150,364 17 Aug 1915
Dentsehe Walfen und Munitionsfabriken)
Machine gun  LIGLOGI 28 Sep 1915
Dentsche Walten und Munitionstabriken)
Machine gun 1167498 11 Jan 1916
Dentsche Wallen und Munitionsfabriken
Auvtomatic fivearm  1,725272 20 Ang 10929
Deutsche Waffen und Munitonsfabriken)
Automatic firearm 1,825,904 6 Oct 1951
Deutsehe Waltten und Munitionstabriken

(Assigned to
(Assigned 1o
(Assigned 1o
(Assigned to
(Assigned o
(Assigned to
(Assigned o
(Assigned w0
(Assiomed 1w
{Assigned to
Herziuer, Liwarp [ —WEsT CLADWELL, N, ].
Gun chareer 2411877 3 Dec 1946 (Assigned to Special-
tics Developient Gorp.)
Hreveeera, Herpoe—CovesTiRY. ENGLAND .
Feed meclunism for automatic guns 1298001 25 Mar
1919 (Redpath & Hellberg) PAssigned 1o Coventry
Ovdnance Works)
HANDLEY, 1lr'||.."-TT"-‘i A —~MmpLETOWN, LONN.
Cartridge feed-belt for machine guns 2422898 24 June
1947 (Assigned o Russell Mig, Co.)
Hewvokrn, Aacn F. C.—HELLERUP, DENMARK

Cartridge feeder and cartridge feeder dog for qutomatic fire-
arts 2400583 7 Aar 1950

HexxNFEVELD, _]a-::nn!'ﬂ-—l.ﬁ..q.'-.fn.n.l. NETHFRILANDS
Cartridge belt for machine guns 1136956 27 Apr 1915
(Henneveld & Lemei)

Herwick, DANIEL G.—MITCHELL, ONTARIO, CANADA
Antomatic fircarm  1,004424 26 Sep 1911

Henniveg, Hepmaxn—DBERLIN, GFRMANY
Automatic gun 2202201 28 May 1940
Rhecinmetall Borsig Aktiengesellschatt)

(Assigned to

Herpury, Lours L.—Nrw Haven, Cony,
Repeating irearm 8832561 24 Mar 1903
Marlin Fire Arms Co.)

(Assigned o

Hrreerer v, Erwisn—ZA0RICH, SWITZERLAND
Automatic fivearm 2380455 31 Jul 1945
Hepperle) :
Automatic livearm breech bolt locking mechanism 2 523,704
26 Sep 1950 (Lippert & Hepperle) (A ssigned o Oerli: 3
kon Cnl) o
Trigger mechanism for antomatic fArcarms 2,524.238 3 Oa '1
1950 (Assigned to Oerlikon Co.)

Lippert &

oy

1
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HerarH, §. H.—581. Louis, Mo, (%)
[mprovement in repeating orvdnance 29437 31 Julvy 1860
{Matthews)

Herracit, FRITZ—DIUSSFLDORE, [GERMANY

Auwtomatic firearm  L709399 16 Apr 1929  (Herlach &
Rakula) (Assigned 1o Rheinische Metallwaren und
Maschinenfabrik)

Automatic firearm with two cartridge magazines 1,784,355
9 Dec 1930 {Hervlach & Rakuly)  (Assigned 1o Rheinische
Metallwaren und Maschinenfiubrik)

Auntomatic gun  2,067.322 12 Jan 1957 (Herlach & Rakola)
(Assigned o Walfenfabrik Solothurn A.G)

Automatic firearmm  1,746471 1l Feh 1930 {Herlach &
Rakula) (Assigned (o Rheinische Merallwaren ond
Maschinenlabrik)

Aunromatic firearm 2015908 1 Oct 1935  (Rakula & Her

lach)  (Assigned to Wallenfabrik Solothurn A.G))

HerLacH, IIesRICH—BerLIN, GERMANY
Gun  that fires during forward movement of rhe gun
2218887 22 Oct 1240 (Emesti & Herlach)  (As-
signed to Rheinmetall-Borsiz Aktiengesellschaft)
Antomatic gun 2230328 4 Feb 1941 (Krum & Herlach)
(Assigned to Rheinmetall-Borsig)

Herxran, Hexry—Lovisvinie, Miss, (#)

Machine gun 282787 7 Aug 1883  (Shields)

HirsMsporp, Max—Essrx-ox-THE-RUNR, GERMANY
Barrel-recoil gun with wedge breechblock 842,547 29
Jan 1907 {Assigned o Fried, Krapp Aktengesellschalt)
Barrel-recoil gun 911,818 9 TFeb 1909 (Assigned to Fried.
Krupp Aktiengescllschalr)

HIGH STANDARD MFi. CoRP.—NEW Havix, Conn. (¥

Self-loading repeating  fircarin 2342824 29 Fcb 1944
(Swebilius)

Self-loading repeating  firearm
(Swebilius)

Belt-holding pawls for machine guns 2,392,012 1 fan 1946
(Swehilius)

Exiracior switch mechanism for machine guns 2,404,325
16 July 1946  (Swebilius)

2465307 19 Dec 1944

Hicson, PERCY REURFN—WESIAMINSTER, ENGLANKD

Gas-operated machine gun & Automatic small arm 1,811,683
23 June 1931  (Larsson & Higson) ({Assigned to Vickers
Armstrong Lid)

Drum magazine for machine guns and aurtomatic sinall arms
18311,694 23 June 1931 (Larsson & Higson)  (Assigned
o Vickers Armstrong Lid)) _

Machine sun and automatic small arms 1816035 9 Feb
1932 (Larsson & Higson) (Assigned to Vickers Arm-
strong Lid.)

Machine gun 2013312 3 Sep 1955
(Assigned 1o Vickers Armstrong Ltd.)

Machine gun 2048395 21 July 1936
{Assigned to Vickers Armstrong Litd))

Machine gun 2,037 244 14 Apr 1936
(Assigned to Vickers Armstrong Ltd.)

(Larsson & Higson)
(Larsson & Higson)

(Larsson & Higson)
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Machine gun & drom  2.113.793 12 Apr 1938 (Larsson &
Higson) (Assigned to Vickers Armstrong Lid))

Machine gun and automatic small arm 2,137,612 22 Nov
1988 (Larsson & Higson) (Assigned w Vickers Arm-
strong Lid.)

Antomatic gun 2,347 559
Vickers Armstrong Lid.)

Double-hamreled automatic gun 2509554
(Assigned to Vickers-Armstrong L))

25 Apr 1941 (Assigned 1o

30 Mav 1950

HiLL, ArTHur HENRY =DIRVMINGHAM . EXGLAYND
Automatic rifle 867960 15 Oct 1907 (Farquhbar & Hill)

Antomatic irearm 920301 4 May 1909 (larqubar %
Hilly

Automatic firecarm 1,019,620 5 Mar 1912 (Farqubar &
1illy

Cartridge magazine for rifles and machine guns 1,337 803
20 Apr 1920 (Farquhar & Hill)

Automatic fircarm 1,350,951 24 Aug 1920
Hill)

Automatic firearm

Hill)

(Farquhar %

1,353,736 21 Sep 1920

(Farquhar &

Hooces, Liovp FE—GLENnorA, CALIF,
Machine gun  1.399.119 6 Dec 1921

HosFman, SAMUEL—CHARLESTON, TLL.
Improvement in repeating  cannons
(Assigned to Have, D. Q)

12295 25 Jan 1855

HoLFK, EMANUEL—BRUNN, CZECHOSLOVAKIA
Gas-pressure  regulator device for firearms 1802516 28
Apr 1931 (Assigned to Ceskoslovenska Zhrojovka Akciova
spolecnost V. Brne)

HoLEK, VACLAV—BRUNN, CFFCHOSLOVARIA

Automatic firearm 2,146,185 7 Feb 1939
Creskoslovenka Zbrojovka)

Automatic firearm 2223004 26 Nov 1940
Czeskoslovenka Zbrojovka)

Automatic firearm 2 267,501
Creskoslovenka Zbhrojovka)

Awtomaric firearm 2093169
Czeskoslovenka Zbrojovka)

Automatic firearm 2,115526 26 Apr 1933
Czeskeslovenka Zbrojovia)

(Assigned to
{Assigned o
2% Dec 1941 (Assigned
14 Sep 1937  (Assigned to

{Assigned o
HoLiNoswoRrLi, j.—?.,tNL—'Si'II.I-F., o i*)

Fircarm, Sclf-cocking  revolving  39.825
{ Mcrshon)

8 Sep 1863

HookHaM, GrorcrE— BiRMinGHAM, ENGLAND
Automatic gun 621085 14 Mar 1899

Horrins, Eowarn W.—ExrFieLn, Cony,
Back plate and driving spring for machine guns 2,321,592
15 Jun 1943 (Green & Iopkins)

[TorrPERT, FiLser D). —SUrRINCEFTFLD, M Ass,
Machine gun 2108817 22 Feb 1938
Simpson)

{Toppert, Bull &
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Horax, TmvmorHY F.=Nrw Havex, Coun,
Automatic fiveanm  2.311,780 15 Fel 1944
Automatic hrearm 2357047 29 Aug 19114

Savage Arms Corp.)
Cartridge  feeding  mechanism  for
2422300 17 June 1947

(Assigned to

repeating  firearms

Howrve, GRORCE A —SvRAcUsE, NUY.

Recoil-operated fircarm 690,955 14 Jan 1902

Howrox, WINTHROPr 5. FagsminepaLe, NUY.
Gun synchronizger 1,348,720 8 Mar 1932
Fairchild Aviation [Z{:rp.]

(Assigned to

HorTonkiss, BENJaMIN B.-Nrw York, N.Y.
Machine gun 10280 6 Feb 1883
Metallic cartridge 98278 28 Dec 1869 (Leet, C. D))
Brecch-loading fircanm 99898 15 Feb 1870
Machine gun or battery gun 108501 15 Aug 1872
Machime gun 211,737 28 Jan 1874
Machine gun 211,840 4 Feb 1870
Machine gun 2533924 21 Feb 1882

Hotcukiss v Cir (FraNCE) See SOCIETE ANONY MFE DES ANCIENS
Etrasrissements Horcunkiss & Cir,

Horcnkiss Orbxance Co. Lo —LoNpox, FxcLAkD(*)
Automatic machine gun 563043 14 July 1596
Mercid)
Gas-operated gun 588,380 17 Aug 1897 (Benét & Mercié)

JBenét %

Howir, JaMES F.—SEATTLE, WasH,
Centrifugal gun 1,235,897 7 Aug 1917

Hupson, Rosrrt F.=Riciimoxp, Va,
Machine gnn 1 386872 9 Aug 1921
Machine gun 1,749,137 4 Mar 1930
matic Guns Inc)

Machine guns 1.786.207 23 Dec 1930 (Assigned 1o Auto-
mitic Guns Inc.)

Automatic gnn 2,112,660 29 Mar 1038

fAssigned 1o Auto-

Huches, CHARLES F,—VaAncouver, BriTisH CoLuarpia, CANADA
Automatic firearm  L19065% 12 Apr 1916

Hucnres, Roserr 11 S.—Bavnyorr, Mp.
Recoil control for lirearms 2,184,595 26 Dec 1939 (As-
.iiglu:{l to Roberis, J"'-"l.}

Hucres, WiLLiant O.— PINKESTAFF, 1L

Machine gun 662,761 27 Nov 1900  (Hughes & Bowman)

Huseston, FrepeErick L.—Havorx, Coxx
Gas-operated actuating mechanism for firearms 2,340 962
8 Feb 1911 (Assigned to Western Cartridge Co.)

HoxTeey, STErPHEN A =S X City, lowa
747,075 15 Dec 1903

Aurtomatic fircarm
spatz & Conly)

{Assigned to

Ipe, CiArRLES E.—REDLANDS, CALIF. (*)

Automatic firearms  LOZ8884 11 June 1912 (Johnson)
INTERCONTINENTAL COo,—CALIF, (%)

Cenirifugal gun 1311465 29 Julv 1919 (Saliger)

Centrifugal gun  L311,492 29 July 1919  (Bullard)

THE MACHINE GUN

INTERSTATE AIRCRAFT & ENGINFERING Corr.—CALIF. (¥)
Remote control gun charger 2307507 2 Apr 194
:{_Rulwl‘m:l

ITHOMITIS. ArosToLos C.—Rayuonn, WashH.
Automatic firearm 1442951 2% Jan 1923

Jakscukr, FrxsT—HaMmpurG, Greamaxy
Lateral dispersion device for machine
Apr 1922 {Rauchfuss & Jaceschke)

puns 1413936 .25

Jacearn, Winniay R —HVYTHE, ENCLAND
Air-cocled gun 2337840 28 Dec 113
Jaggard)

(Scott-Paine &

JANECEK, FRANTISEK—PRAGUE, CZLCHOSLOVAKIA
Machine gun 1,747 546G 18 Febh 1930
Automatic firearm 2270683 20 Jan M2

JErRvEY, Tnovas M.—=Wasnixcrox, D.C,
Automatic gun 1,651,128 20 Nov 1927

JurEr, EnMonn W —ATLAN 1A, G,
Maching gun 664,952 1 Jan 1901
burn, Spilman & Bickart)

(Assigned 2/% ro Black:

Jounson, ChHrisT—Wausan, Wis,
Gas-operated fircarm 532380 8 Jan 1895
to Ole Hansen)

(Assigned 9720

Jounson, CrirFornp E.—Dayrox, OHio
Gun cocking device 2386801 16 Oct 1945
Elliott)

(Johnson %

Jonxsox, Mary E.—FITCHBURG, Mass. (%)

Automatic gun 499259 23 Mav 1911 (Cobb)

Jonxsox, MerLvin M., Jr.—DBrookLixe, Mass,
Automatic hivearm 2215470 24 Scp 1940
Johnson % Rice)
Automaric gun
Julinson & Rice)
Automatic fircarm 2,409,569
Johnson % Rice)

{Assigned w

2A85487 28 Aug 1945 (Assigned to

15 Oct 1946 (Assigned

Jounsox, Quinton C.—Garpexa, CAnr,
Gun blast scal 2514495 11 Jul 1950
American Aviation, Inc.)

(Assigned 1o North

Jounson, THoMAS C.=New Haven, Conv,

Automatic lirearm  GELAB1L 27 Aug 1901
Winchester Repeating Arms Co.)

Automatic fivearm 694,157 25 Feb 1902
Winchester Repeating Arms Co.)

Recoil-operated firearm 763663 30 Aug 1904
to Winchester Repeating Avrms Co)

Locking Dblock for automatic guns 760571 24 May 19
(Assigned 1o Winchester Repeiting Arms Col)

Recoiling-barrel firearm 945,328 4 Jan 1810 [ Assigned (o
Winchester Repeating Arms Co)

Recoiling-barrel gun 46134 11 Jan 1910
Winchester Repeating Avms Co.)

(Assigned ro
{Assigned  to

{ Assigned

(Assigned 1o

Jonuxstoxn, Jases S.—Urica, NY.
Machine gun  1.335939 6 Apr 1920
Machine gun 1,328,230 13 Jan 1920
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Gas delay for firearms 1,387 880 16 Aug 1921

Cartridege magazine for machine guns 1447360 6 Mar
1925

Cocking mechanism tor automatic machine guns
6 Mar 1923

Machine gun

1.447 861

1 480460 4 Mar [924

]mms'mm. Mmrarp Lo—1maca, NY.
Cooler for lirearms  1,206.103 4 Mar 1919
Actwator for machine guns  1A52465 17 Ap 1925

Cartridge mechanism for machine guns  LA60300 5 July
1923

JHEI.‘\ sOn, IVAR—REDT.ANDS, CALIF.

Awomwatic hrcarm 1028884 11 June 1912
o Ide, Charles E.)

(Assigned 1/2

Jory, CuarLEs LEvFOIF—NEw Yora, N.Y.
Means for cooling machine guns 15327585 24 Feb 1925

(Ilamilton, Jolv & Pullock)

Jtl]tt:l-i!‘d?«iilh'. Bresuarr—M Ak corEan, Mass,
2425 425 12 Aup 1947 ( As-
signed to United Shoe Machinery Corp))

Gun loading mechanism

JorCENsEN, ERIC—RKONCGSREREG, NORWAY
Straight pull breech bole [or firearms 502727 8 Aug 1893
(Krag & Jorgensen)

Jostin, WiILLIAM—CLEVELAND, (o

Improvement in centrilugal guns 24,051 17 May 1858

Junase, ELER B.—LEBaxoN, Pa.

Automatic concealed hrearm for self deiense
Aug 1929

1,726,228 27

Jussrnn, Leov—MorrauviLLE, La.
Machine gun 861,457 30 July 1907

Raven, Roserr—DavTox, Gio

Machine gun synchronizer 1,592.500 13 July 1926 (Paulus
L Kauch)

KEunF, KARL—DBERLIN, GERMANY
Cocking device for automatic irearms having a sliding barre]
and a bolted breech 2,056 577 6 Oct 1436
Gun having sliding and interchangeable barrels 2,545,127
28 Mar 1944

Kexvsey, CuarrLes Ho—Nrew Loxpon, Convy,
Silencer for fircarms  1L017,005 13 Feb 1912

kewisH, Jouy T.—NeEw Yorig, N.Y.
Machine gun 1,472,126 30 Oect 1923
Garand, John €
Automaric firearm

{Assigned 1/2 to

1.563.751 1 Dec 1925
1,387,003 1 June 1926
1,606,537 25 Dec 1923
I .D93.887 12 Mar 1935

Automatic firearm
Automatic fircarm
Auntomatic hrearm
Kev, Minter P—Menreis, TesN,

Machine gun 211671 17 May 1881

Kinaory Mec, Co—~WESTERVILLE, OnIo (¥)

Machine gun  2,039.950 5 May 1936 (Rickenbacher)

037

Kiveparn, WiLLiav W.—WasHivcrox, DL.C.
Recoil-operated bolt gun 554068 4 Feb 1306

Kive, Wrinnis L—Arrosave, R
Automatic firearm 513,526 27 Feb 1394 (Assigned to self
& Potter, Louis K.)

Kivxe, Grorce O.—1larrroen, Conn.
Improvement in operating machine gnns 120588 7 Nov
1371 ‘Assigned 1o Colt’s 'atent Fire Arms Mix. Co)

Kinsyan, Frank E—~Pramrielp, N,
Flectric frearm 317515 12 May 1885

KigaLy, Paur, von—Buparesr, AUSTRIA-HUNGARY
Aulomatic breech-loading firearm 1,073,008 23 Sep 1913
(Kiraly & Lovasz)

Automatic or vepeating firearm 2325084 27 Julv 1943
(Riralv & Kucher) | (Assigned o Alien Property Cus-
tadian)

KirLivian, RupoLy HENRIK—STOCKHOLAM, SWEDFN
GROARE 13 Auyp 190] (Kjellman &
(Assigned o Aktiebolaget Automatgevar)
Automatic hirearm 690,739 7 Jan 1902 (Kjellman %
Andersson)  (Assigned o Akticholaget Automatgevar)
Recoil-operated hirearm 763491 19 July 1901
to Aktiebolager Stockholms Vapenfabrik)
Automatic fircarm 811517 6 Mar 1906
Aktiebulaget Stockholms Vapenfabrik)
Automatic fircarm  1.040,692 8 Oct 1912
Aktiebolaget Stockholms Vapenfabrik)

Automatic firearm

Andersson)
(Assigned
(Azsigned to
(Assigned 1o
Kitrte, CURT—DUSSELDORYF , (GLERAANY

Gun with long recoil  1I51476 14 Aug 1915
to Rheinische Metallwaren und Maschinenfabrik)

{ Assigned

Knorkr-Brimse A, Go—DERLIN, GERMANY {*)
Gas-operating  loading  device 2,119,169

(Laul}

31 May 1933

ExoTery, MATHIAS—COLOGNE, GFRMANY

Automatic firearm with starionary barrel 993,175 23 May
1911

Machine gun  L032413 16 July 1912 {Assigned to Gesell-
schaft zur Verwartung von Feuerwallen Patenten m.b.H.)

Automatic machine gun 1,005,759 11 Mar 1913 (As-
signed to Gesellschaft zur Verwartung von Teuerwaffen
Patenten)

Automatic firemrm 1,114,150 20 Oct 1914  (Assipned 1o
Gesellschaft aur Verwartung von Feuerwalfen Patenten)

Knotts, Anmson Bukcrss—Ranos, La,
Means for operating machine gun 1,179,633
Mcans for eperating machine gun 1,198 557

18 Apr 1016
19 Sep 14916

Kyors, Ferankrmw H.—=New Havex, Coxy,
Antomatic hirearm  933.254 7 Scp 1909
chester Repeating Arms Co.)

(Assigned o Win-

Knowrres, WiLLravw H.—Hagrrorp, Coxy,
Recoil-operated automatic fivearm 829,163 21 Aug 1906

Koprr, FERDINAND—ALLENTOWN, A,
Machine gun 771019 27 Scp 1904
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Kocil, NORRFRT—ESSEN-0ON - THE-RUHR, GERMANY
Barrel recoil gun 913403 23 Feb 19909

Kovoener, JorseF—=Buparest, Huxcary
Automatic or repeating firearm 2,325 481
(Alicn Property Custodian)

27 July 1943

KROUCKY, JOSEF—DPRAGUE, CZECHOSLOVAKIA

Automatic hrearm 2351976 20 Jun 1941

Incrtia member for retarding breechblock movement in anto-
matic firearms 2495460 24 Jan 1950  (Assigned to
Almojovka Brno Narodni Podnik)

Cartridge feeding means for auwomatic fircarms 2 519582
22 Aug 1950 (Assigned 1o Zbrojovka Brno Narodni
Podnik)

KozURIK, OskAR vON—VIENNA, AusTRIA
Machine gun 2,147,003 14 Feb 1939 (Assizgned to Latscher-
Latka & Beck-Rrikowsky)

Krac, O HERMAN—KORGIFRE, NORWAY
Straight-pull breech bolt for firearms 502527 8 Aug 1893
(Kraig & Jorgenscn)

Automatic repeating livearm 9540441 12 Apr 1910

Krexka, CHARLES=VIENNA, AUsTrRIA-FlUnGARY
Automatic fircarm 656995 25 June 1901 (Roth & Krnka)
Automatic lrearm 685072 24 Sep 1901 (Roth % Krnka)

KrnkA, KARL—Dracur, Avstria-HuNcary
Revolving magazine firemrm 459,874 22 Sep 1891
Straight-pull breech loading gun 411673 2 Dec 1890
(K. & S, Krnka) (Assigned to Krnka Repeating Rifle

Cao, Lad)

Recoil-operated frearm 631913 17 Oct 1899 (Roth %
Krnka)

Automatic firearm 975256 8 Nov 1910

LOoI3.914 27 Feb 1912
LIG6OLS 4 Jan 1916

Automatic firearm
Aurtomatie hivearm

Kinka Rereaning Arms Co. Lip—Loxpon, ExGLARD ()
Straight-pull breech loading gun  441.67% 2 Dec 1890
(Silvester & Karl Kranka)

KRNKA, SILVESTER—D'RAGUE, AUsTRIA-HUNGARY
Gun, straight-pull breech loading 441678 2 Dec 1800
(Silvester X Karl Krnka)  (Assigned to Krnka Repeating
Rifle Co. Lul))

KRRrRUM, ALFRFO—BFRLIN, GERMANY
Automatic gun 2,230,328 4 Feb 191  (Krum & Herlach)
(Assigned to Rheinmetall-Borsig Aktiengesellschafr)

kruvre, Frirp., A, G, See Fraep, Kruer AL G.

Krzvzanowskl, THroporr R.—PHILADELPFIHIA, Pa.
Antaireraft gun 1,207,699 18 March 1919 {Assigned
1710 to Gliwski, Frank and 172 to Pinder, S. §.)

KiiNG, ALBERT—ZURICH. SWITZTRLAND
Automatic gun 1,556,225 6 Oct 1925
zeng-Maschinenfabrik Oerlikon)

i Assigned to Werk-

THE MACHINE GUN

Laum, Aimo JonANNES—]JYVASKYLA, FINLAND
Automatic hirearm  1,895519 31 Jan 1933
Machine gun 1987939 15 Jan 1935

Lamwrp, CHArLES Witniaxv—LoxpoN, ExGLARD
Cartridge belt 1,150,435 17 Aug 1915
and Degaille)

(Laird, Menteyne

Larovx, Reane—DBrussels, BELcium
Automatic rapid-hre gun 2136512 15 Nov 1938
Barrel fasteming means 2121171 21 June 1933
Amtomatic repeating gun 2,017,233 15 Oct 1935
Machine gun 2115861 3 May 1938
Machine gun 2,141,537 27 Dec 19338

Larsson, Cart. ALFRED=LoxpoN, EXGLAND

Automatic gun 1468262 18 Sep 1923
ham & Larsson)  (Assigned o Vickers)

Automatic gun  1.553.992 15 Sep 1925
ham & Larsson)  {Assigned o Vickers)

Articulited link for the cartridge belts of machine suns
1,550,787 25 Aug 1925 (Dawson, Buckham & Larsson)
(Assigned to Vickers)

Gas-operated machine gun and auwtomatic  small  arm
1811693 (Larsson & Higson)  (Vickers)

Drum magazine for machine guns and antomatic small anms
1.8IL.GM 23 June 1931  (Larsson & Higson)  (Assigned
to Vickers Armstrong Lud.)

Machine gun and automatic small arms 1,846,035 9 Feb
1932 (Larsson & Higson)  (Vickers)

Machine gun 2013312 3 Sep 1935
(Assigned o Vickers)

Machine gun 248395 21 July 1936 (Larsson & Higson)
{Assigned to Vickers)

Machine gun 2037 244
(Assigned to Vickers)

Machine gun and magazine therefor 2113593 12 April
1938 (Larsson & Higson)  (Assigned to Vickers)

(Dawson, Buck-

i Dawson, Bock-

(Larsson & Higson)

11 April 1936 (Larsson & Higson)

Lavser, Orro—EssEN-ox-THE-RUHR, GERMANY
Recoil gun 809821 9 Jan 1906  (Assigned to Fried.
Krupp Aktiengesellschaft)
Recoil gun 923,061 25 May 1909
haus)  (Assigned to same)

(Lauber & RBoming.

Lavr, HTANS—DERLIN, GERMANY
Gas-operating loading device 2,119,169 31 May 1938 (As
signed to Knorr- Bremse)

Ler, Jasmes P=ILioN, NY,
C-un, straight-pu!l bolt 506319 10 Oct 1893
Gun, straight-pull bolt 506,320 10 Oct 1893
Gun, straight-pull bolt 506,321 10 Oct 1893

Lee, Jamrs Paris—ITarTrorp, Covx. (%)

Gun. straight-pull belt  506.8339 10 Oct 1895 (Richards)
LEET, €. D.—VIENNA, AUSTRIA
Mctallic cartridge 98278 28 Dec 1869  (Hotchkiss)

LEMEL, ALEXANDER—ANMSTERDAM, NETHERLANDS
Cartridge bele for machine guns 1,136 956 27 Apr 1915
(Henneveld & Lemei)
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Lang, CHARLES WELLINCTON—PHILADELPHATA, PA.
Rapid-lire gun 1,320.8979 3 Fcb 1920
Rapid-firc gun 1,359,608 23 Nov 1920
Cartridge  feed mechanism. for breech-loading  firearms
1,859,607 23 Nov 1920

Leonarp. 11ARVEY RIID—Sanx Fraxcmwsco, CALIF.
Machine gun 207,747 3 Sep 1878  (Assigned to Abraham
Rosenberg)

Lesnick, Rosert N.—Brookryn, NY.
Gun ammunition magazine 2,364,510 5 Dec 1944 (Ber-
tran & Lesnick) (Assigned to Brewster Aeronautical
Corp.)

LEvE, CHARLES—CANNES, FRANCE
Automatic pun  1,738439 3 Dec 1929

LEwis, Isaac NEwroNn—ForTtrESS MONROE, VA,
Air-cooled automatic hircarm 1,004,666 3 Oct 1911
Automatic firearm 1,142896 15 June 1915
Gas regulator and trap for automatic gas-operated fircarms
1,195,693 22 Ang 1916 {Assigned to Automatic Arms
Co.)

LEwis, Joun—RAWLINS, Wyo. (*)

Automatic gun 718062 8 Jan 1903 (Weed)
LieseNFELD, Louls—LoutsvinLe, Miss. (%)
Machine gun 282,587 7 Aug 1883 (Shiclds)

Linper, FrRieoricu—DUSSFIDORF, GERMANY
Fircarm with exchangeable barrel 2,014,184 10 Sep 1935
(Assigned 1o Rhbeinische Metallwaren und Maschinen-
fabrik)

Lixpsey, Ben G.—Jaserer, TEXAs (*)
Machine gun 1,959,737 22 May 1034 (Rigsby)

LirPERT, HANNS=Z0RICH, SWITZFRLAND
Automatic firearm ?.EHI'I';I:{"': 31 Jul 1945
Hepperle)

Automatic fircarm breech bolt lock 2,512,027 20 Jun 1950
(Lippert and Muhlemann)  {Assigned to Oerlikon Co.)

Automatic firearm breech bolt Jocking mechaniam 2,528,704
26 Sep 1950 (Assigned 10
Oerlikon Co.)

(Lippert &

-

(Lippert & Hepperle)

LjunGMan, J. C. AKTIEBOLAGET. See AKTIEBOLAGET J. G, LJUNG
MAN

Ljuric, ALBERT V.—VERONA, CALIF.

Gas-operated automatic rifle 2456280 14 Dec 1948

Lochuean, Joun L.—SPRINGFIELD, MAss,
Machine gun 2205426 2 Mar 1938
Reversible feed mechanism for machine guns 2,504,994 25
Apr 1950

LocaN, Humrnrey THoMAS—Loxpox, ENCLAND
Machine gun and the like 1318214 7 Oct 1919

LoMmBaArRD, LEVI W. MATTAPAN, MASS,
Centrifugal pun 1420660 27 June 1922
Centrifugal Gun Corp.)

{A!-u:ignr:t_[ to

B39

Louts, CHARLES W.—SrrINCFIFLD, MAss,
Fircarm, Automatic maguzine 900865
signed o Edward R. Buck)

13 Oct 1908  {As-

Lovasg, |osEF—Buparest, AUSTRIA-HUNGARY
Antomatic brecch-loading fivearm 1073908 23 Sep 1913
(Kiraly & Lovasz)

LoveLace. Cuasies D, -Fort Worrh, TEX.
Recoil gun 922,193 18 May 1909

Lucas, Owen Davis—Loxpon, ENGLAND
Machine gun and similar weapon 1412252 11 Apr 1922
(Martin & Lucas) {Assigned to M. L. Experimental Lid.)
Means tor controlling the rate of fire of autlomatic guns car-
ried by aircraft 486,900 18 Mar 1924 (Assigned to
Vickers Lid.)

LuciNaNy, JACQUES—PARIS, FRANCE
Multiple-barrel machine gun 1,319,882 28 Oct 1919 (As-
signed Lo Solms, W. T))

LUDORF, ErxsT—BFRNE, SWITZERLAND
Machine gun 1,446,388 20 Feb 1923

Lucer, Grorc —CIIARLOTTENBURG, GFRMANY
Recoil-operated firearm 839,778 25 Dec 1906
Cartridge having multipart projectiles 926,131 29 June
1909 “
Recoil-operated lircarm 851,588 23 Apr 1907

Lurrox, GrorceE F.—Kavsrena, Mo~
Automatic rile 1,886,115 1 Nov 19352

Lysan, A, S.—NEW York, N.Y.
Gun, Accelerating 200,740
Accelerating Five Arms Co.)

26 Feb 1878  (Assigned to

LyTrron, LowarD -Loxpox, Excrasm

Firing mechanism for small arms 1,240,068 11 Sep 1917

M. L. ExrerIMeEnTAL Lo —LoNpon, EXGLAND (*)
Machine gun and similar weapon 1,412,252 11 Apr 1922
{Martin & Lucas)

MAHER, Eonmusp—New York, N.Y.
Improvement in repeating ordnance 33813 26 Nov 1861
(McCord & Maher)

Improvement in repeating firearms 33,167 6 May 1862

AManrar, BERNARD—GENEVA, SWITZFRLAND
Gas piston operated fircarm 2,494,889 17 Jan 1950 (As-
signed to Brevets Acro-Mecaniques S, A))
Ammunition charging device for automatic arms 2,503,116
4 Apr 1950 (Assigned 1o Brevels Acro-Mecanigues S, A)
Pivored breech bolt lock 2522628 19 Sep 1950 {Assigned
Lo Brevets Acro-Mecanigues 5. AL

Maxcini, NioccoLo—FLORENGE, 1TALY
Detachable feed belt for automatic firearms 2,016,750 B8
Oct 1935
Automatic fircarm 2016646 8 Oct 1935

MaANGLE, 5T, OvMFER—BoOSTON, Mass,
Automatic irearm 896,453 18 Aug 1909
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Maxxviciier,  Ferpinaxn  RITIFR - VON—VIENNA,  AUSTRIA-
HunGArY

Feed mechanism for magazine guns  H18.821

Automatic firearm 581,295 ::’.'F..-"npr 1897

Automaric fivearm 581296 27 Apr 1897

Automatic firearm 723,759 19 Mar 1903

21 Apr 1894

Marek, AxTON=VIENNA, AUSIRIA

1,906,800 2 May 1953 (Assigned to
Ceskoslovenska Zbrojovka Akciova Spolecnost v. Brne)
Scll-loading fivearm 1960915 29 May 1934

Automatic firearm
(Assigned as
above)

Marca, Unparioue A —Brossrrs, BELGLUM
Automatic ivearm 1456811 29 May 1923

Mariver, Norvay E.—BeverLy, Mass,
Magazine for machine cuns 2480428 29 Nov 1949  (As-
signed 10 United Shoe Machinery Corp.)

Marrin Fire ArMS Co.—NEW HAVEN, CORN. (¥)

Repeating firearm d82.561 24 Mar 1903 (Hepburn)
Automatic firearm 1402450 5 Jan 1922 (Swebilius)
Automatic gun  LAS0655  § Apr 1925 (Swebilius)
Automatic gun  LA4L59 13 Feb 1923 (Swebilius)
Automatic firearm 1521730 6 Jan 1925 (Swebhilius)
Autvimatic gun 1,565,756 13 Dec 1925 (Rockwell]
Automatic lreann  LAMLTHY 25 Aug 1923 (Swehilius)

Automatic firearm 15507000 20 Aur 1923 (Swehilins)
Automatic gun  LEAB566 27 Oct 14925 | Rockwell)

Mars AvTtomaric Fire Arwms Svxp, Lip—loxpox, ENc-
L.-Hln_’]

Recoil-operated  firearm 600,066 1 Mar 1898
Fairfax)

(Gabbett-

MarTIN, HELMUTH PAUL—LONDON, ENGLAND
Machine gun and similar weapon 1412252 11 Apr 1922
(Martin & Lucas) = {Assigned to M. L. Experimental Lid.)

AMarTiN, I|n.x| Es—Hiciiee Dexsaas, Fxoravp
Cartridge feeding  mechanism  for
2322 457 12 Sep 1950

anematic  <annon

MARTIN, JOHN—TMPERIAL, CALIF.
Rapid-firing sun 1,285,760
to Josc de Barros)

26 Nov 1918 (Assigned 173

Martiy, Jostru—LouvrsviLie, Ky,
Machine by which the centrifugal force is controlled in
throwing balls and other bodies 1,713 35 Aug 1310

Martiv, THOMAS—ST. ETIENNE, FRANCE
Aurtomatic firearm 935672 5 Oct 1909

Marnoin, WILLIAM—SEATTLF, ‘Ii.t’.-w,H.{*}

Gas-operated gun 1,308,016 24 June 1919  {Clark)

MarTINEAU, JOsErH A. E.—Brimisn CorLvaspia, CANADA

Rotary barrel gun 2406089 20 Aug 1M6

Marnminez-SiLva, Luis—DBocora, CoLuveia
Auvtomatic mechanism for fhirearms
1917 .

1.233,006 10 July

THE MACHINE GUN

Mascanveor, Gruserre—Tuoriy, ITaLy
Automatic hivearm with recoiling barrel and without moy-
able  breech  1.733.231 29 Oct 1929  (Assigned to
societd Anomima Fabriea Armi-Torino
Device for reducing the rate of lwe of automatic firearms
L771,152 0 22 July 1930 {Assigned 1o Societd Anoninn
Fabrica Avmi-'1orino)

Masox, WiLniav—NeEw Havew, Conx.
Magazine for fircarms 2852584 18 Scp 1883
Winchester Hepeating Arms Co.)
Gas-operated gun 525,151 2H Aug 18%
Winchester Repeating Arms Co.)
Automatic firearm 695,781 18 Mar 1902  (Bennetr &
Mason)  {Assigned to Winchester Repeating Arins Co)
Gun, Lubular magazine antomatic 370,856 24 Dec 1907
(Assigned 1o Winchester Repeating Arms Co))
Gas-operated gun 877,657 28 Jan 1908
Winchester Repeating Arms Col)
Gas operated gun 885,166 21 Apr 1908
Winchester Repeating Arms Co.)
Automatic lirearm  B46.5910 12 Mar 1907
Winchester Repeating Arms Co.)
Automatic firearm 854,707 21 May 1907
Winchester Repeating Arms Co.)

(Assigned to

{Assigned to

(Assigned to
(Assigned to
(Assigned to

(Assigned o

MaTtTHEws, |. A.—5T1. Lows, Mo,

Improvement in repeating ordnance 29,437 31 July 1860
(Assigned o Heraph)

Matnews, I'—LEwispurcH, W. VA, ( *)

Machine gun 150,098 30 July 1872 (Wood)
Mavsrr A, G, See WarrFenFasrik Mavser A, G.

Mavser, PAUL—ORFRNDORT, GERMANY

Breech-loading fircarm 78,608 2 June 1868  (Norris &
Mauscr)

Recoil-operated firearm 584,479 15 Junc 1897

Recoil-operated firearm 639,421 19 Dec 1899

Autommnaric gun - 1,014,660 16 Jan 1912

Ejector device for automaric firearm 1035210 13 Aug

1912
Auntomatic fircarm 1,001,857 51 Mar 1914
Device for automatic firearms for slinnt{ng with Dlanks
1092157 7 Apr 1914
Automatic firtearm 1,107 815
Automatic hrearm 1,123 578

I8 Aug 1914

19 Jan 1915

1,120,312 2 Mar 1915

1,131,721 16 Mar 1915

Fiving mechanism for auntomatic firearms 1,150,611
115

Rotitable breech bolt for automaric fivearms 1,180,784 25
Apr 1916 (Assigned to Wallenfabrik Mauser Akticngesell:
schaft)

Rotatable Iug belt firearm 1,180,785 25 Apr 1916 (As
signed to Wallenfabrik Mauser Aktiengescllschafr)

Firearm 1217971 6 Mar 1917 (Assigned ro Waffenfabrik
Mauser Aktiengesellschaft}

Automatic hrearm
Automatic firearm

17 Aug

Means for combining the barrel with the receiver in con-
nection wirh firenrms 1230733 81 July 1017 (As
sighed to Wallenlabrik Mauser Aktiengescllschaft)
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Mavser, WiLHer vi—WorTeMBURG, GERMANY
Breech-loading flirearmm 78,603 2 June 1868
Mauser)

(Norris &

Maxiv, Hiranm Proroy—Harrrorp, Coxk.,
silencer for hrearm 880,386 25 Feb 1008
Silencer for fircarm 916,835 30 Mar 1900
Maxim Silent Fuearms Col)

Silent fircarm 958,934 24 May 1910
Silent Firearms Co.)

Silent firearm 958,935 24 May 1910 (Assigned 1o Maxim
Silent Firearms Co.)

Silencer or device 1,018,720 27 Feb 1912
Maxim Silent Firearms Co.)

Silencer for guns 1482805 5 Feb 1924

(Assigned to

(Assigned to Maxim

{Assigned to

Maxism, HiraM STEVENS—LONDON, ENGLAND

Automatic machine gun 551,779 24 Dec 1895
Silverman)

Machine gun 317,161
& Symon)

Machine gun 519,596

Machine gun 321,513

Machine gun 321514 7 July 1885

Machine gun 367,825 9 Aug 1837

Automatic gun 430210 17 June 1890

Machine gun 439,248 28 Qct 1590

Machine gun 395,791 8 Jan 1889

Automatic machine sun 430,211 17 June 1890

Automatic gun 593228 9 Nov 1897 (Assigned to Maxim-
Nordenfelt Guns and Ammunition Co. Lid))

Automatic gun 436,899 23 Sep 1840

Recoil-operated gun 579,401 23 Mar 1847

Antomatic gas-operated gun 577,485 23 Feb 1897

Gas-operated gun 586,362 13 July 1897

(Maxim &

b May 1885 (Assigned to Vickers
O June 1885
7 Julv 1885

Maxiv Muximon Core—NeEw Yorg, N.Y. (%)
Recoil-operated frearm 1,228,827 5 June 1917  (Saalfield)

Maxis-NORDENFELT GUNS & AMMUNITION Co. Lrp.—Loxpoy,
ENGLAND (*)
Auromatic pun 593,228 O Nov 1897  (Maxim)
Gas-operated automatic pun 377485 23 Fcb 1807 (Maxim)
Gas-operated gun 596,562 13 July 1BY7  (Maxim)

Maxive SILeNT Firearvs Co.—NEW YoOrk, N.Y. (%)
Silent fircarm 916,885 30 Mar 1909  (Maxim, H. )
Silent firearm 958,935 24 May 1910 (Maxim, H. P))
Silent firearm 9589385 24 Mav 1910  (Maxim, H. )
Silencing device for firearms 1,018,720 27 Febh 1912
(Maxim, H. P)
Gun silencer 2,375,617

8 Mav 1945 (Bournc)

MavaLL, THoMAS | —RoOXBURY, Mass.
Improvement in breech-loading ordnance
1560
Improvement in ordnance 30,742 27 Nov 1860
Improvement in ordnance 32,576 21 May 1861

30,855 9 Oct

McAroy, Isaac F.—Husnncron, W.Va.

Automatic rapid-firving gun 566,214 18 Aug 1806

McArrister, ALperT H.— Cotrox PLanT, Miss.
Machine gun 201,810 26 Mar 1878
Machine gun 654,811 21 AMay 1901

Allister Machine Gun Co.)

{Assigned 1o Me-

McALLISTER MacHiNE GUN Co.—MEMPHIS, TERN. (*)
Machine gun 674,811 21 Mav 1901  (McAllister)

McCarTy, Roperr—NeEw Yorg, N.Y.
Machine for throwing balls, shot ete. 1,049 31 Dec 1838

McCLEAN ArMs & ORDNANCE CO.—CLEVELAND, OHIO (*)
Gas-operated automatic fircarm 816,591 3 Apr 196
(McClean)

Omne-pounder machine gun 859,745 2 July 1907 (McClean)

McCLEAN, SAMUEL NEAL—CLEVELAND, OHIO
Gas-actuated magazine gun . 785,971 28 Mar 19056
Gas-operated pun 785,974 28 Mar 1905
One-pounder machine gun 838,745 2 July 1907  (As-
signed 1w McClean Avms & Ord. Col)

Gas-operated gun 1,003,632 19 Sep 1911 (Assigned 1o
Automatic Arms Co.)
Gas-operated machine gun 1,005,263 10 Oct 1911  {As-

signed o Automatic Arms Co.)
Aunromaric machine gun 1,042,135

signed to Automatic Arms Co.)
Breech-loading and discharge actuated firearm

28 Oct 1912 {Assigned to Automatic Arms Co)
Gas-operated firearm 783453 28 Feb 14505
CGas-operated automatic ivearm 816,691 § Apr 1906 (As-

signed o McClean Arms and Ordnance Co.)

22 Oct 1912 {As.

1,042,363 .

McCrurg, ApoLrHus C.—Krrmavinary, T,

1075431 14 Oct 1913

Auromatic repeating fircarm

MoCorn, WiLLIAM=5ING SinG, N.Y.
Improvements in firearms 31,933 2 Apr 186l
Cox & Woodward)
Improvement in repeating ordnance 33,813 26 Nov 1861
(McCord % Maher)

(McCord,

McCrUDDEN,  JoHnN CHARLES R.—Huowsrviee, NEw SouTtH
WaLEs, AUSTRALIA
Machine gun 1,406,404 14 Feb 1922
Machine gun 1,452,123 17 Apr 1923

McCorrocn, Tnomas—Loxpox, ENCLAND

Machine gun 446,807 17 Feb 1891 (Armirt)

McLarx, RoperT M.—=TTuNTSVILLE, ALA.
Machine gun 1,375,653 19 Apr 1921  (McLain % Quick)
(Assigned to the Quick-McLain Machine Gun Co.)

-McLean, JaMEs HExry—ST. Lous, Mo. (*)

Machine gun 225462 16 Mar 1880 (Coloney)
Machine pun 225466 16 Mar 1880 (Coloncy)
Machine gun 251,658 31 Aug 1880 (Coloncy)
Machine gun 282519 7 Aug 1883 (Coloney)
Machine gun 251,652 51 Aug 1880 (Coloney)

McLeax, James HExry =571, Lowns, Mo.
Machine gun 282551 7 Aug 1883
Machine gun 282553 7 Aug 1883



642

McManus, Luis M.—Houston, TEX.
Machine gun 1,275,078 16 July 1918
ner, James H.)

(Assigned to War-

MOCNAIER, JOSEPH TREANOR—NEW YORK, N.Y.
Centrifugal machine gun and method for feeding same
1,472,080 30 Oct 1923

MesersMany, WiLLian—ELizaseTH, N.J.
High velocity gun 1,326,763 30 Dec 1919

MEJEAN, JACQUES G —GENEVA, SWITZERLAKD
Gun actnator 2,311,641 15 Feb 1944 (Assigned to Gen-
eral Aireraft Equipment Co.)

ME]JIa, EXRIQUE A.—Mexioo Crry, Mexco

Improvement in many-barreled guns 62,281 19 Feb 1867
Mexpoza, Raravi—Mexico Crry, MEXICO
Machine gun holt mechanism - 2,051,383 18 Feb 1936

MENTEYNE, PAUL MARrRIE—TDARIS, FRANCE
Automatic firearm 1,059,680 22 Apr 1913
Degaille)
Automatic firearm
Degailley
Cartridge belt 1,150,135
& Degaille)

(Menteyne &

981,210 10 Jan 1911  (Menteyne &

17 Aug 1915 (Laird, Menteyne

MEercie, HExrl A.—Daris, FraNcE
Automatic machine gun 564,043 14 July 1896 (Benét &
Merci¢)  (Assigned o Hotchkiss Ordnance Co, Lid.)
Gas-operated pun 588,380 17 Aug 1897 (Benét & Mercié)
{Assigned to Hotchkiss Ordnance Co. Td))
Semi automatic gun 649,393 8 May 1900

Mercie)
Automiatic gun 696,306 25 Mar 1902 (Benét & Mercid)
Gas-uperated gun 861,939 30 Jan 1907  ({Benét & Mercié)
Semi-aulomatic gun 852,253 30 Apr 1907 (Benédr &
Meraid)
Firing gear 854,557 21 May 1907
Automatic shoulder rifle 1,125,937 26 Jan 1915

{Benét %

(Benét & Mercid)
(Bendt &

Mereid)
Automatic firemrm  L317.633 30 Sep 1919  (Squire &
Merad)  (Assigned o Hotchkiss Ordnance Co. Tad)

Merstion, RALPH S.—PHILADFLPIUA, PA.

sclb-cocking fircarn 39,835 8 Sep 1863 (Hollingsworth)

MerTins, Lubwie—LoNpoy, FAGLAND
Non-recniling firearm 801,778 23 June 1908

METALLURGICA Brisciana Gia Teseixi—Brescia, ITany (#*)
Automatic frearms actuated by compressed air 1,803,916
5 Mav 1931 (Revelli)
Device for loading firearms
{Orlando)

1,812,365 30 June "1931

AMETITILIEN, NICOLAS E.—FParis, FRANCE
Multibrrel  gun 1,535,619 28 Apr 1925
Schneider & Cic)

(Assigned to

MevERr, Fraxcls Ep.—NEw York, N.Y. (%)
Machine gun 208203 17 Sep 1878
Machine gun 208204 17 Sep 1878

{Schultze)
(Schultze)

THE MACHINE GUN

MicHar, CHARLES J.—HiNsDALE, ILL.
Machine gun 2,139,691 13 Dec 1938
Machine gun 2,225 380 3 e 190

MicLAUS, ALFXANDER, Jr.—Wasniscroxn, D.C,
Automatic gun  1L136,695 20 Apr 1915

Mirc, ARMAND=—HEIDELBERG, GFRATANY
Recoil-operated firearm 533,911 12 Feb 1895

MiLrurn, NaTHAN L.—=51. Lows, Mo.

Improvement in revolving ordnance 57,751 4 Sep, 1866

Miies, W, A—Savispory, Conm.
Machine gun 129976 30 July 1872

MiLLER, JoHN A —PabpUCAH, Ky.
Improvement in brecchi-loading ordnance 46,257 7 Feb
1865

MiLLs, Mortan R.—RicHmoxn, Va. (¥)

Machine gun 1,698,228 & Jan 1920  (Harring)
MILTIMORE, ALONZO E.—ULS, ArMy

Improvement in batterv guns 145224 2 Dec 1873

Improvement in bartery guns 181,093 15 Aug 1876

Miskunas, AnToN—OcLEsey, ILL.
Machine gun 1,441,517 9 Jan 1923

Mo~nrorT, Epcar A—NEw York, N.Y.
Electvic cartridge 365,842 5 July 1887 (Assigned 1o Uni-
versal Electric Arms & Ammo. Co.)
Electrical breech-loading firearmm 365,813 5 July 188]
(Assigned to Universal Electric Arms & Ammo. Co.)

MoxGArRDI, GIOVANNI—SOMERVILLE, Mass,
Automatic firearm 1,206,204 4 Mar 1919

Monyer, Ray J.-DENvVER, CoLO,
Machine gun cooling means 2,416,768 4 Mar 1947 (As

signed o Sorensen)

Moxvieny, Joseril—Brussers, BELoius
Machine gun 121,277 28 Nov 1871  {Christophe)

1]

Moore, FREDERICK | .—EAsT HArRTFORD, CoONy.
Magazine feed mechanism for machine guns
July 1929 (Pleiffer & Moore)

Fivearms Mig. Co.

Cas-operated  automatic  fircarm
(Pleiffer % Moore)

Barrel
i Pleilfer & Moore)
Mfe. Col

“Irigger mechanism for machine guns 1,738,502 31 Dec
1929 (Pleiffer & Moore) (Assigned to Colt’s Patent
Fircarms Mfg. Co.)

Reversible [ved mechanism for machine guns 1,803,351 5
May 1931 (Pleiffer & Moore)  (Assipned to Colt's Patent
Firearms Mfg. Co.)

Firing mechanism for machine guns 1,966,592 17 July 1934
(Pfeiffer & Moore)  (Assigned to Colt’s)
Automatic lwearm 2030538 11 Augz 1936

Moore)  (Assigned 1o Colt's)

1,719,126 2
(Assigned to Colt's Patent

1,748,501 3 Dec 1929
(Assigned 1o Colt's Co.)

mounting  for firearms 1,738500 3 Dec 1929
{Assigned o Colt's Patent Firearms

(Pfeiffer &
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Firing mechanism for machine guns 2,050,539 11 Aug
1936 {lansley & Moore) f.-’t.‘ﬂig‘ﬂt.‘d 1o Colt's)

Machine gun % atachment therefor 2,061,313 17 Nov 1956
(Assizned o Colt's)

Machine gun 2,110,165 B Mar 1938 (Assigned to Colt’s)

Machine gun 2,110,809 20 Dec 1938 (Assigned to Colt's)

Firing mechanism for automatic firearms 2,335,688 30
Nov 143 (Assigned to Colt's)

Moorr, HErerT P.—NORwWALK, Ouio
LOso,154 2 Dec 1913

Silencer for firearms

Moore, Rosert A —CHicaco, L.
Silencer for fircarms an6,717%
to the Moore Silencer Co.)

1,021,742 26 Mar 1912
137645 3 May 1921

3 May 1910 {Assigned
Silencer for firearms
Awtomatic Arearm

Moore Siewcer Co—New Yorg, N.Y.(#*)
3 May 1910 (Moore)

sSillencer for firearms 956,717

Morrrs, RICHARD—DBLACKIIEATH, ENGLAND
355,281 2% Nov 1886
MorTix, WILLIE F.—NoOEL, Mo,

Machine gun 1,290,842 7 Jan 1919

Machine gun

Moses, H. O.—Lyxn, Mass. (*)

Machine gun 563,701 7 July 1896 (Wilder)

MiHLEMANY, ErRNST—AORICH, SWITZERLAND
Bearing surface for hreech holts in automatic fircarms
2,509,013 23 May 1950  (Assigned to Oerlikon Co.)
Automatic firearm breech bolt lock 2512027 20 Jun 1950
(Lippert X Mithlemann)  (Assigned o OQerlikon Co.)

MinLER, BERNHARD—WINTERTHUR, SWITZERLAND
Automatic firearm 302,582 24 Qct 1905

Murxo, Lester F.—Worcester, Mass,
Safety device for firearms 2,405,585 24 Jan 1950 {Az-
signed to Harrington % Richardson Arms Co,)

MUrrHy, Jouy L.—SPRINGFIFLD, Nass,
427,239 6 May 1890

Machine gun

MusrTrnaag, Rosrrro—Drescia, Trary
Automaltic lrearm 1,455,508 15 May 1923

Nagpin, CELESTIN F.—Woobiiaves, WY,
Amtomatic firearm 1067051 8 July 1913

NATCHER, GABRITL  SIDNEY, OHIO
Improvement in many-barreled cannons
1864

45,623 27 Dec

NAUCLER, WALTER E.—BEVERLY, Mass,
2411931
o United Shoe Machinery Corp.)
Ammunition feeder 2524132 3% Oct 1950
Stacey)

Gun charging mechanism 3 Dec 1946 (Assigned
(Naugler and
{Assigned to United Shoe Machinery Corp.)

NEAL, ErnEsT C.—CHIcAGO, 1LL.

Automatic hrearm 2,436,175 17 I'eb 1948

NELs; Frank—Davexrorr, Towa
Muchine gun 562,846 30 June 18396

643

NELSON, ADoLPH L.—=INDIANAPOLIS, IND.
Control mechanism for machine guns (aircraft)
17 Nov 1925

1,562,124

NEerson, Coarces A —Urica, N.Y.
Machine guns 1,256,923 19 Feb (418
Arms Corp.)
Gas-operated firearm
Savage Arms Corp.)

{ Assigned ro Savage

1,388,879 30 Aug 1921 (Assigned to

NETTLES, lsaac—DeErrorr, MicH.
Gun with redprocal breech and rotary feeder 2,483,837
4 Oct 1949

Newron, CLark A —New York, N.Y.
Automatic gun 1307594 24 June 1919

Newror, Frenerick P.—NeEw HAvEN, ConN. (%)
Machine gun 450,206 17 June 18390 (Garland)
Machine gun 479799 2 Aug 1892 (Garland)

NOELE, ANDREW—NEFWCASTLE, ENGLAND
Auromaric pun 702,240 10 June 1902
strong, Whitworth & Co., Ltd.)

(Assipgned ©0 Arm-

MosLE, JoHx C.—WASHINGTON, 1A,

Improvement in magazine gun 34,126 14 Jan 1BGZ2
(Brady)
NORDENFELT, 1'HORSTEN—LONDON, ENGLAND (*)
Machine gun 218,190 5 Aug 1879 (Palmcrants)

Machine gun 220515 14 Oct 1879  (Palmcrantz)

MOBDENFELT, | HORSTEN —LONDOYN, EXGLAND

Machine gun 298493 13 May 1884
Machine gun 303,879 19 Aug 1884
Machine gun 340,725 27 Apr 1886

Norv AN, GEORCE—BIRMINGHAM, ENGLAND
Auromartic firearm 1637284 26 July 1927
Birmingham Small Arms Co. Ltd.)
Automatic hrcarm  1,657.235 26 July 1927
Birmingham Small Arms Co.)
Automatic firearm 2,063 489
Auro-Orvdnanee Corp.)

(Assigned to
(Assigned 1o

8 Sep 1936  (Assigned 10

NORRIS, SAMLULEL—SPrRINGEIIELD, M Ass.

Breech-loading fircarm 78,603 2 June 1868  (W. & P.
Mauser)
MNorri, Tnomas KErrrL—WrsTMminsTer, ENGLAND
Feed svstem 723,719 24 Mar 1903
MORTH AMEFRICAN AVIATION, INC.®
Gun blast seal 2514495 11 Jul 1950 (Johnson)

MNORTHOVFR, HArrY Rorrrr—Winxieen, Maxrronsa, CANaDa
Gas ovlinder for machine guns 1,234,071 17 July 1917
Rerracting assembly 1,207,612 5 Dec 1916
Flash absorber atachment for machine guns

9 Oct 1917

1,242,843

NYvALL, YNGVE [.—SAN PEDpRO, CALIF,
Firing mechanism for rifles 2,441,029 4 May 1948 (Nyvall
& Chapman)
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OrrFCON, ALEJANDRO—MEXIico Crry, Mrxico
Automatic loading firearm 2,115,041 26 Apr 1938

OpRoLER, ADOLF—=ViEaxa, Austria-TIUNGARY
Magazine livearm 122327 25 Feh 1890
Ouick-firing gun 486,958 29 Nov 1502
Eecoil-operated machine gun 452,403

TONSETD 1Y Sep 1905

16 June 1891
Automatic hireanm

OFRLIKON, See WERKZEUG-NACHTNENFARRIE OLRLIKEON
(IFSTERREICHISCIE, W AFFUNFARRIKSGESELLSCHATT — STEYR, AUS-
TRIA ([ F)

Gun lock for automitic hrearms
(Dudtelk)

LARTA60 89 Aup 1021

Oviy Inpustries Inc.—New Havin, Cony,(¥)
Piston means lor gas-operated Lreavms 2,376,166 22 May
1945 (Williums)

Gas-operared  self-loading firearm
(Crockett)

Cartridge extracting mechanism for firearms
Dec 1916 (Williams)

239 956 19 Teh 1946

2412665 17

Ovmver, M, W.—Lowrir, Mass, (%)

lmproved automatic canmon 15315 8 July 180G Barnes)

OLIVER, STACY —HarTFORD, CoN,
Automatic rifle  L3R3,966 5 July 1921

O'Marcey, Jous F.—Mreripex, Conx,

Machine gun 1,307,316 17 June 1919
Machine gun 1320922 % Feh 1920
Machine gun 1,566,210 18 Jan 1921

ONDERDONK, JOHN P.—PHILADELPHIA, PA.

Recoll mechanism for firearms 2904402 4 Mar 1884

OroxaANcE DEVELOPMENT Co.—Gowrron, Conn, (%)
Aeroplane gun  LI02514 25 Aug 1014 {Davis)
Apparatus for fiving projectiles from acroplanes
23 Aug 1914 (Davis)

Apparatus for firing projectiles from aeroplanes
25 Aug 1914 Thivis)

Fixed ammunition for use in aircralt
1914 Diavis)

1,108,715
1,108,716

L1081y 25 Aug

Oreanpo, Lorcr- Minav, ItaLy
Device for loading fivearms 1,812,363 30 June 1951  (As-
signed to Metallurgica-Bresciana Gia Tempini)

Ornran, Baxjamn - Broveprry, ENGLAND
Automatic fircarm  LI28 180 4 Feb 1915

Over, Ewarp—InpiavaroLss, Ixp. (%)

Machine gun 560,842 26 May 1896 (Cook)

Par, ] I, W —Bowios, Mass, (%)
Improvement in repeating cannons
( T'ufts)

46,762 7 Mar 1365

ParsoranTtz, HELGE-STOCKIIOLM, SWEDEN

Machine gun 215,190 5 Aug 1879 {Assigned to Norden-
Feelr)

Machine zun 220,545 14 Ocl, 1879 (Assizned o Novden-
felth

THE MACHINE GUN

Parsmier, Coartrks H.—LAREVILLE, Coxw,
Repeating gun 37,052 2 Dec 1862

Parser, CHARLES H.—NEw York, NJY.
Machine gun 332,741 22 Dec 1885

Parver, Winnimavva—New Youres, WY,
Improvement in revolving hveanms 41,857 8 Mar 1864

Parker, WiLLiam H.—Mucvieee, N.J.
Chamber loader indicator for frearms
1947

2.416,712 4 Ma

PArkiiuesT, Fowarp G —HARTFORD, CoONN,
Machine gun 228777 15 June 1880
Prace s Whitney Coly
Muchine gun 251,607
Pratt & Whitney Co.)

(Assigned o self an

=1 Aug 18BD (Assigned 12 o

Parsons, Joux H—Rmeey Park, Pa,
Coemirifugal pun LAOEISY 28 Feb 1929
Kunnell & Novmaoyle)

(Assigned

Parcner:, GrorcE W.—CHIOWFIL, ExGLARD
Fire  controlling  mechanism  for  automatic
2432186 9 Dec 107
Cartridge wagazine for automatic firearms
June 1950

firearms

2510831 6

Parrick, Lipo [.—5ax Dirco, Cavtr,
Machine gun 1347753 27 Julv 1920

PAavrsox, SIVviL—KRED WILLOW, ALRiRrTy, CANADA
Automatic brearm  Y30576 1 Aar 1910

Pavrus, Ciarrrs Lricii—Davron, Onm
Auvtomatic adviince for synchronizing pun control 1,471 5
25 Oct 1923 (Russell & Paulus)
Charging device for machine guns
Control for synchronized puns
(Russell & Paulus)
Auvtomatic cocking attachment for machine guns 150,714
12 Aug 1921 [Russell & Paulus)
Synchronized sun control 1,50 5,952
sell & Paulus)

Feed box for cartridge belis for machine guns
June 1425 (Russell & Paulus)

Machine gun svnchronizer 1,592,500
Ius & Kauch)

Lock mechanism for machine gun
(Bussell & Paulus)

1,471,318 23 Oct ]
1504712 12 Aug

10 Mar 1025 (Rus
| 541,282
15 July 1926 (P

1,427,855 5 Sep 1

Pavunice, Eviie Louvrs ALpert - Pagris, Frasce

Machine gun 1444849 13 Feb 1923

Pearson, HarorLp C.—Davrox, Qo
Bolt mechanism 2,505,575 11 Apr 1950 {;1ndl:m:m_l
Pearson)  (Assigned to General Motors Corp.)

Prox, Herex R—Wasiincoox, DU %)

Atrachment [ov machine guns 1.520.711 4 Nov 1y

( Rasmussen)

PEDERSEN, JOHN D—]ACKsoN, Wryo,
Auto-loading lirearm 1,518,753

3 Aug 1920
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PEDERSON, SIVERT—MENOMONEE, WSO,
Machine gun 264,897 20 Sep 1882

Pecxa, Grovansi—Reccio Eancia, Trany
Gun barrel  2238,670 15 Apr 1941 {Travers & Pegna)
(Assigned Lo Compagnia Commerciale Caproni)

PELO, CarL—="T'avasTenus, FINLAND
Light machine gun 1,897,710

JERING, GIUSEPPE—ROME, ITALY
Machine gun 682,230 10 Sep 1901

14 Feb 1933

PERMENTIER, PPAUL R —CasavLanca, Morocoo
Fhermostatically  controlled

2,428,359 7 Oct 1'M7

'ETERSEN, CHARLES—S5AN Fravoisco, Canir.
7540691 15 Mar 14904

firearm  cooling  system

Automatic gun

PREIFFER, CHRISTIAN —HARTFORD, CONN,

Feed mechanism for machine guns
( Pleitfer & Moore)
Mig. Co.)

Trigeer mechanism for machine guns 1,738,502
1929 (Pleiffer & Moove)  (Assigned w Colt's)

Speed regulator for machine guns 1,741,554 31 Dec 1920
(Pleiiler & Moore) (Assigned to Coll's)

weversible feed mechanism for machine guns 1,803,331 5
Mav 1131 (Moore & Pleilfer) (Assigned o Colr's)

Avtomatic fireaym 1,805 349 5 May 1951 (Moore &
Pfeitfer) (Assioned ro Coll's)

1,719,120, @ July 1929
Assiomied o Colt’s Partent Firearms
Assigned to Colt’s Parent b

31 Dec

PhrLax, ]t:rHH—PITT.—-;p.l;m;u, P,
Machine gun 249204 8B Nov 1881
Richardson, Ralph J))

(Assigned 1/2 to

PHILLIPS, Harwy —Brvirny, Mass,
Fiting mechanism for guns 2,440,381 27 Apr 1948 (As-
signed to United Shoe Machinery Corp.)

Pobrapsky, Avrtovin—Bruxy, CZECHOSLOVAKIA
926216 12 Sep 1933
Ceskoslovenska Zhrojovka)

Autonmatic gun (Assigned to

Forrer, Lovis K.—=Wakrwick, R.L (*)

Auronuitic fuearm 515,526 27 Febh 1801 {King)

Pores, ALBERT—PHILADELPHIA, A,
Centrifugal battery 17,539 19 May 1837

PRATHFR, ANpREW T.—Robpro, N.MEX,
Attaching means for gun silencers

1.171.242 8 Fcb 1916

I'earr & Wairvey Co,—Harrroro, Cony, (%)
228,777 15 June 1880 (Parkhursr)
231,607 24 Aug 1880 (Parkhurst)

Machine gun
Machine gun

Pripeavy, Wirntaanm v Courcoy—WEvMoOUTH, ExGraNp
Construction of links for ammunition belis for machine
guns 1,305,160 27 May 1919
Ammunition belt for machine vuns
Ammunition belt for machine guns

1.515,742
1,305,161

9 Scp 1919
27 May 1919

PrivkE, Cart, H.—BavLTinvore, Mo
Automatic firearm 873,209 31 Dec 1907
Auntomatic firearm 904,646 24 Nov 1908

645

Privcierr, Winram H.—Cartersvinie, Ga.
Automatic machine gun  1L297. 240 11 Aar 1919

PrrLrock, GRANVILLE ALEXANDER -Paras, FrRaNCE
Means for cooling machine puns 1,527,535 24 Fely 1925
(Hamilton, Joly % Pullock)

Purxavm, BurrFicH—DPAsapFsa, CaALIF,
Machine gun 1,834,062 16 Mar 1920
I'. Thompson)
Machine gun 1,429,350

(Assigned 1o John

1% Sept 1922

Quick-MoLaix Maciise GuN Co,—HUNTSVILLE, ALa. (*)

Machine gun 1,375,653 19 Apr 1921 (McLain & Quick)

Quick, WiLLian M. =ITuNTsVILLE, ALA,
Machine gun 1,355,653 19 Apr 1921 {McLain % Qunick)
(Assigned to Quick-McLain Machine Gun Col)

Quistaing, R IT.—CHRISTIANLA, NORWAY
Portable gun for throwing grenades and the like
17 Feh 1014

1,087,608

Ramves, Riciiagp—New York, N.Y.
Muchine gun 963,538 26 July 1910

RARKULA, THEODOR—DUSSELDORF, GERMANY

Automatic firearmn  L709399 16 Apr 1929 (Herlach &
Rakula)  (Assigned o Rheinische Metallwaven | und
Machinenfabrik)

Automatic hirearm with two cartridpe magazines 1,784,335
Y Dec 1930 (Herlach & Rakula)  {Assigned to Rheinische
Metallwaren und Maschinenfabrik) :

Avwomiatic firearm 20153908 1 Oct 1935 {(Rakula &
Solothurn  H.) (Assicmed to Waltenfabrik Solothurn

A G
Automatic gun 2,067,322 12 Jan 1957  (Herlach &
Rakula)  (Assigned to Waftcntabrik Solothurn A. G.)

Rarsisay, JAMES—T.ONDON, ENCLAND
Muzzle attachment for automatic guns 870,497 5 Now
197 (Dawson & Ramsay)  {(Assigned to Vickers Sons &
Maxim Lid.)

RasyusseN, Junies ALEXANDER NICOLAI—COPENTAGEN, DENMARK
Automatic firearm  F0LEIS 3 Jupe 1902 [Assipned to
Dansk Rekyl-Riffel Syndicate)

Rasyussen, Ernest o U8, Arnry
Attachments for machine guns 1,320,711
signed 1/2 to Peck, H. R )

4 Nov 1919 (As-

Ravcnruss, KURT V.—CuxHaveN, GERMANY
Lateral dispersion device for machine guns 1,413,956 25
Apr 1922 (Rauchfuss & Jaeschhke)

Ray, Fuceng | —BEVERLY, Mass,
Gun ammunition magazine 2447092 17 Aug 1M8 (As-
signed to United Shoe Machinery Corp.)

RecHrL, EenesT R.—Hunmisnconpoyw VALLEY, PA.
Method for making incendiary bullets 2,425,005 5 Aug
1947
Repririnp, Enpwarp E—GrexspaLg, QRE.
Auvtomaric firearm 984,489 14 Feb 1911
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RepraTi, RonFrRT—CovENTRY, ENGLAND
Feed mechanisms lor automatic machine guns
(Redpath & Hellberg!
Works Lud)
Automatic gun 1315320 9 Sep 1919
cntry Ordnance Works Led.)

1,289,001
(Assitmed to Coventry Ordnance

(Assigned to Cov-

Rirp, C. E.—Housion, TEx, (*}

Recoil-operated firearm 1433439 1 May 1923 (Cedillo)
RrFEK, Royal |.—=S00TiE BEKD, [xD.
Gun feed mechanism 2379085 26 June 1M Assigned

to Bendix Aviation Corp)

RBEIFGRALER, _[:m'ml _].—51'. L.ovis, Ao,
T20001S 26 Nav 1903
834,703 30 Ocr 1906
929491 27 July 1909
LAIEO2T 30 Mav 1922

Avromatie hrearm
Avtomatic hrcarm
Antomatie hirearm
Aulomatic hrearm

Rrvincron Arsis Co. InC.—BRIDGEPORT, ConN, (%)
242229 17

Gun barrel straightness testing apparatus
June M7 {DuPont)

Rervenic Aviation CorRroration (#)
Automatic locking ammunition container 2506409 2 May
1950 {Baumwart)

Rrmsnorp, Fraxvk W.—BeverLy, Mass,
294528 17 Jan 1950 (Stacey &
i Assigned 1o United Shoe Machinery Corp.)

Ammunition feeder
Reinhold}

RHepua, J.—Rocurster, NY.
Improvement in battery or platoon weapons 36,448
1862 (Billinghurse & Requa)

16 Sep

Feverry, Derarn Asnii—RowME, 1ALy
Automatic gun  LOY5,709 25 Scp 1913
Automatie hirearm  LIS9ALT 9 Nov 1915

Othcine di Villar Perosa)
Machine gun 1286884 3 Dec 1918  (Assigned to Officine
di Villar Perosa)
Auvtomatic fircarm  1,759277
Armamoenti Militari 8.4
Auntomatic fircarm actuated by compressed air 1,803,946
3 May 1031 (Assizned (o Metallurgica Bresciana Gia
Tempini}
Automatic rifle

{Assigned to

20 Mav 1930 (Assiencd 10

1834064 12 Apr 1932

Revierer, Giso—Rome, Tracy
Firmng mechanmism for automatic arms 2,356,615
1944 (Assigned to Alien Property Custodian)

22 Ang

REv~oLps, Joun A—Fisera, NY.
Improvement in hircarms 15292 17 July 1855
Improved apparatus for cooling repeating fircarms
17 Julv 1855
Improvements in firearms

13,294

13,293 17 July 1855

Ruwinisent, Mperalblwares  UND MascinNesFABRIK—II{55FL-
DORK, GERMANY (*)

Gun with recoiling gun barrel
(Voller)

Brecch mechanism for sell-loading fivcarm 909,235

19049 (Schmeisser)

855,36 2% May 1007

12 Jan

THE MACHINE GUN

Automatic firearm 956,430 26 Apr 1910 (Schmeisser)
Automaric firearm 956451 26 Apr 1910 (Schmeisser)

Breech  operating  mechanism for antomatic  fireamg

02,564 5 Scp 1911 (Schmeisser)
1,033,625 23 Julv 1'M2

Automaiic gun (Schmid)

Gun with long recoil  LIS1ATG 14 Aug 1915 (Klette)

Automitic fivemvm 1,700,309 16 Apr 1929 (Herlach §
Rakula)

Automatic hrcarm 1,755,034 15 Apr 1930 (Suinpee)

Automatic livearm with two cartridee magasines  1,784,35
9 Dec 1930 (Herlach & KRakualad

Auvtontic hivearm 1RO 179 14 Apr 1931 (Stange)
Automatic hreanm La46,156 23 Feb 1932 (Stange)
Automatie fircarm  1,8325904 6 Oct 1931 ( Heinemann,

Fivcarm with exchangeable bavrel 20014,184 10 Sep 199
(Linder)
Awtomatic gun - 2115202 5 Apr 1058

Automatic firing mechanisim 887 715

(Stange)
12 Mav 1908 (Voller,

Rurinsier At -Borsic A, Go—DisseLbork, GrERMANY (*)
Gune-loading device 2151288 21 Mar 1959 {Wagninger,
Amtomatic frenm 2155661 18 Oct 1938 (Engel §
Winter)

Gun which fires during forward movement of the gun
2218877 22 Oct 1990 (Ernesti & Herlach)

Automatic gun 2202200 28 Mayv 1940 {Henning)

Amtomatic gnn 2230328 4 Feb 191 (Krum & Herlan

Eicr, Epwarn F.—Bostox, Mass, (%)

Automatic firearm 2215470 24 Sep MO (Johnson)

Rice, Warrrre J.—PHILADELPITIA, PPA,
Gas-operated automatic machine gun
IO (Fox & Rice)

1,294 8092 |8 Feb
{Assizned o Ansley Fox Co)

Bure, Wavyse H.—Winpsor, Coss.,

Sell-loading Hrearm 58604 19 Mav 1863

Ricuarns, Frascrs Ho—Hartrorn, Coxs,
Ceun, Straight-pull bole - 506,339 10 Oct 1893
James Paris Tee)

(Assigned K

RicHarpsoN, Ralrd [ —PITTSEURGH, PA. (%)
Machine gun 249204 3 Nov 1881 (Phelan)

Ricnay, Davie M.—Devox, Coxy,
2,431,079
signed to United Aireraft Corp)

Cun charger installation I8 Nov I'M7 (A=

Ricusionn, RovuLes R.—OCHARTTON, [owa

Antomaiic machine gun 572,570 8 Dec 1806

Rickrvnacnrk, RORERT | —CoLvyers, Omo
Machine gun 2,039,930 5 May 1936 {Assigned to Kilgow
Mig, Cio)

Ricsry, VirGi.—Veacn, Tex.
Machine gun  1LIU59.557 22 May 1954
Ben G, Lindsevy)

(Assigned 1218

Eirtry, Fzra—="1 rov, NV,
Gun hatweries, Improvements in repeating 33,544 22
13631
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Rorerts, FRED 1. —[.05 ANCFLES, CALIF.
Remote-control gun charger 2,307,507 2 Apr 1946 (As-
sipned o Interstate Aircralt & Engineering Corp.)

Roeerts, MirTox—CHicAGO, ILL. (*)

Recoil control of firearms 21840595 26 Dec 1939 [ Hughes)

RosInson, CHARLES —CAMBRIDCFPORY, MAss, (%)

20,09 3 Augz 1858

[mprovements in centrifugal guns
( Thayer, C. B.)

RockwrrrL, Hucn M. Briston, Coxn,
Automatic gun 1,565,556 15 Dec 1925 (Assigned to Mar-
hn Firearms Corp.)
Automaric gun L8566 27 Oct 1925 (Assigned to Mar-
lin Firearms Corp.)

Roesiewr, WitLiaM C—MNrw Haven, Coxw,
Self-loading firearm 2,372,339 27 Mar 1945
Western Cartnidge Col)

{Assigned to

Roux, Witnianm C.—=SourH Bexp, [xp,
Auntomatic machine gun charger 2,410,767 5 Nov 1946
(Wiseman & Rohiny  (Assigned to Bendix Aviation Corp.)

Rosepuvsi, Warpo E —=Srokase, Wasil,

Composite auntontic nearm 1,377,629 10 May 1921

RosENEERG, ABRAHAM=3An Fraxcisco, CALIF. (%)

Machine gun 207,747 3 Sep 1878 (Leomnd)

Rosexares, Ovar E.—Hamprs, Coss,
Machine gun fire vetarder 2.509.530 30 May 1950

(Rosengren % sunderland)

Rosier, [TEsrYy—LowELL, Mass,

Antomatic firearm 1,520,671 23 Dec 1924

Risner, KARL—PrAGUE, CZECHOSLOVARIA
Aivoraft gun 1,510,109 30 Sep 1921

Ross, Citarres H. AL F. L.=—Barsacowax CAsTLE, SCOTLAND
Recoib-operated fircsom 643,983 20 Teby 1900
Automatic fircarm 958,545 17 May 1910
Breech-closing mechanism for automatic firearm

12 Apr 1910

154 545

Ross, Oscar A.—New Yorg, N.Y.
Synchronized machine gun lor acroplanes
1925
Svnchronized machine gun

1,454,137 8 May

L7982, 14% 18 Nov 193D

Rosssiavinn, WOLFGANG—SOLOTHURN, SWITZERLAND
Automatic shoulder hirearm 2,376,726 22 May 1945 (As-
signed to Alien Property Costodian)
Cocking mechanism for automatic firearms 2202252 May
28 1910 (Assigned 10 Rheinmetall-Boisiz)

Rotit, GEORGFS—VIENNA, AvstrRIA-HUNGARY
616,260 20 Dec 1898
G16.261 20 Dec 1898
G3L913 17 Oct 1809

Automatic hrearm

Recoil-operated firearm

Recoil-operated fircarm
Rul]l}

Automatic hrearm

‘Krnka %

676,995 25 June 1901 (Krnka & Roth)
681,737 3 Sep 1901
683,072 24 Sep 1901

Automatic firearm
Automatic irearm

(Krnka &% Roth)

0647

Rucer, WiLLIAM B.—GREENSBRORO, N.C.
Machine gun 2,388,291 6 Nov 1945

Ruxpouist, HExNisG W.o—EastT Laxsise, Micu,
Cartridge feeding mechanmism 2418428 1 Apr 1947  (As-
signed to General Motors Corp )

Russert, Hersert O.—Los Axcrres, Canir, & DeTrorT, MicH,
Lock mechanism for nuichine guns 1427855 5 Sep 1922
( Kussell & Paulus)

Automatic advance for synchronizing gun control
23 Ol 1923 (Russell & Paulus)

Control for ssnchronized guns
i Russell & Paulus)

Machine gun & hopper feed box
(Russell & Faulus)

Automatic cocking attachmoent for machine guns
2 Aug 1921 (Russell & Paulus)

1.471,359
1,3M4,712 2 Aug 1924
IRIIEN IR

12 Aung 1924

L4517

Cocking handle for aerial guns 1528950 10 Mar 1925
(Russell & Eyler)
Synchronized gun control  1,328952 10 Mar 1925 (Rus-

sell & Paunlus)

Electrical synchromizer and irigger motor for automatic
machine guns 1,530,700 24 Mar 1925 (Russell &
Fleicher)

Sear and scar release tor machine suns
1925

Feed box for cartridge belis of machine guns
9 June 1925 (Russell & Panlus)

1,530,702 24 Mar

1,341,282

Russerr Mra, Co—MnpLrrows, Cons, (%)
Beltlike cartridge carrier for machine guns
Jan 1916 (Frissell)
Machine gun feed belt

1.168,876 |8

1,253,553 5 Mar 1118
Cartvidge Teed bhelt for machine guns 2122893 24 June
1947 (Hendley)

{Frisscll)

REvan, LestEir R —=PryymourH, Covk,
Carwridge bele link 2423346 1 July 1947
Autoyre Co.)

{Assigned to

SAALFIFLD, Ouiver Berry —WesT Horokew, N .
Recoil-operated fircarm 1,228 827 5 June 1917
to Maxim Munitions Corp.)

( Assigned

Sarat  (Sociera  Axonivia Faprica Aravi-Toriso)—TrriN,
Irary (%)
Automuatic firearm with recoiling barrel and without move-
able breech 1,733,251 29 Oct 1929 (Mascarucci)

Dievice for reducing the rate of lire of automatic hrearms
L771L,132 22 July 1930 Mascarucen)

SAIVE, Do vk [.—Waxpre, BrLcios
Tilt locking breechblock for automatic firearms 2,515,315

18 Jul 1950

SAvicEr, ALos B.—Nrw York, NY.
Centrifugal gun 1,311,465 29 July 1919
tercontinental Co. of Calif.)

{Assigned to In-

Sax Fraxcisco Arvs Co.—Sax Fraxcroo, Cavie. (%)

Recoil openated fircamom 374189 29 Dec 1896 {Carr)
Recoil-operated hrearm 574530 20 Dec 1896 (Catlin)
Recoil-operated firearm 584,155 8 June 1897 (Carr)
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SANDERS SMALL ARMS LTD.—Lonpon, ENGLAND (#)

Hecoil-loading hrearm Z 101457 14 Dec 1937 (Sanders)

SANDERS, THOMAS I'—SLotcH Trantse Esrate, FNGLAND
Recoil-loading firearm 2,101 957 14 Dec 1937  {Assigned
to Sanders Small Arms Lid.)

SANFoORD, Roy 5—Woonsury, Cosw,
- Cartridge feeding mechanism 2,501,143 21 Mar 1950 (As-
sipned to Autoyre Col)

Feeding mechanism for automatic guns 2502891 4 Apr
1950y {Assigned 1o Auntovre Col)
Savack ArMs Cowrr.—UTica, NY. (%)
Machine gun 1,256,925 19 Febh 1918 ( Nelson)
Avtematic firearm 2,357,047 29 Aug 1944 (Horan)
Gas-operated firearm 1L38RB79 50 Aug 1921 (Nelson)

Savack, Havorn ArTinirR—Bexcey -HEATH, Exenavn
Aulomatic gun 1,298 887 1 Apr 1919  (Challenger &

davage)  (Assigned to Vickers Lud.) '

CSAYLER, DANDL—ORLAND, CALIF.

Gas pun 1164876 21 Dec 1915

SCARFF, FREDURICK WILLIAM—LoNDoN, ENGLAND
Machine gun mountings 1,564,525 1 Jan 1921
v Vickers Ll
Gun mounting for use on aivcraft
(Assigned 1o Viekers Ltd.)

(Assigned
1,628,068 10 May 1927
SCHELLENGER, NewTon O —SaLT Lake City, UTAH

Automatic firearm 1,029,720 18 June 1912

ScHIRCUN Core—Nrw Yorg, N.Y. (%)
Gun barrel lock 2,345,853 4 Apr 1944
Gun mechansm 2,378 8951

{Schirokauer)
12 June 1945 (Schirokauer)

SCHIROKAUFR, HFNEY—NEW York, N.Y.

Gun barrel lock 25345833 4 A pr 1814 (Assigned to
Schirgun Corp.)
Gun mechanism 2,375,331 12 June 1945 (Assigned to

Schirgun Corp.)

SCHMEISSER, LOUBS—MANNHETM, (GERMANY

Recoil-operared firearm 547454 8 Oct 1895  (Assigned
to Theodor Bergmann)
Breech mechanism for self-loading firearm 909,235 12 Jan

I 504 {Assigned  to Rheinische  Metallwaren  und
Maschinenfabrik)

Autonatic firearm 936340 26 Apr 1910
Rheinische Metallwaren w. Maschinenfalwik)

Automatic fircarm 956451 26 Apr 1910
Rheinische Metallwaren u. Maschinenfabrik)y

Automatic fivearmn 989432 11 Apr 1910

Breccl  operating  mechanism for  automatic  Arearms
LO02.564 5 Sep 1911 {Assigned e Rheinische Metall-
waren u. Maschinenfalbwik)

Automatic firearm 1,077,760

(Assigned to

{Assipned to

4 Nov 1913

SCIIMIDT, IraNz—DiisstiLporr, GERMANY
LO33.625 23 July 1912 (Assigned to
Rheinische Memllwaren und :"r'IEI_ﬁl’_'hft’H'.WIF.;If_I-Iil{_:]-

Autematic £un

THE MACHINE GUN

SCHNFEIDER, ALOIS—SAN Fravcisco, CaLir.
Rifling. Guns 300,515 17 June 1884

SCHNEIDER & Cie—Panis, Traver (%)
Apparatus for lubricating the bore of firearms during firing
LABLOSO 20 Jan 1924 (Schneider)
Multibarrel Gun  LARTG95 18 Mar 1924
Multibarrel Gun 1,335,619 28 Apr 1925

{Schneider)
{ Methlien)

SenNemry, Cuarves P, F.—LECREUSOT, FRANGE
Recoil apparatus for guns 713,691 18 Nov 1902
der & Caner)

(Schnei-

ScHNEIR, FuakNir—Paris, FrRaNeE
Apparatus for lubricating the bore of firearms during firing
LASTA30 29 Jan 1921 (Assigned to Schoeider & Cie)
Multibarrel Gun 1487695 18 Mar 1924 {Assipned to
Schneider % Cie))

SCINEIDER, P. F.—HaARrTFORD, COnXN,
Cartridge box, Revolving 56,804

31 July 1366

SCHOUBOFR, "I'HEODOR JENS—RUNGSTED, DENMARK
Automatic fircarm 735,681 14 July 1903
Trigger mechanism for aucsmatic fircarms

June 1917

1,250,930 26

SCHULTIE, FRODERICK E —NeEw Yore, N.Y.

Machine gun 208,205 17 Sep 1878 (Assigned 1/2 to F,
E. Mever)
Machine gun 208,204 17 Scp 1873 {Assigned 1,2 to Meyer)

SCHWARZLOSE ANDREAS WILHELVM—STUHT, GFRMANY
Recoil-opervated fircarm 712,730 4 Nov 1902
Recoil-operated lirearm 712972 4 Nov 1902
Automatic gun 863,101 13 Aug 1907
Automatic firearm with forward sliding barrel
Apr 1999

Lock mechanism for automatic firearm
1909

Auromatic firearm with fixed harrel and breech locked
1,026,609 11 May 1912

018,380 13

932,185 24 Aug

SCIWEIZERISCIE  INDUSTRIF  (GESFLLSCHAFT — SCHAFFHAUSEN,

SWITEZFRLAND [ ¥)

=

Automatic livearm 1,515,495 Diec 1924 {Fll‘l‘l'ﬁf}
2031805 18 Feb 1936 (End % Gaetzi)
2,130,883 20 Sep 1958 (End)

2,052,287 25 Aug 1936 (End)

Aulomatic Orearm
Auntomaiic Birearm
Auntomatic firearm

SCoTT, CHARLES B.—Las Vecas, W MEX.
Machine gun 299,686 3 Junc 1854

sSCoTT, ] {1_ A —Prrrseurcit, Pa.

Magarine hrearm 36,174 12 Aug 1862

SCoTT-Paive, Huovenr—HyTIIE, ENGLAND
Air-cooled pun 2,337,840 28 Dec 1943

Jagmard, W)

{Scott-Paine |

SEArRLE, ELBERT H.—D"1ipaprnrdia, Pa.
Recoil-operated fircarm 804,984 21 Nov 1905
3/4 o W, D, Condin)

{Assiuned

SEDGELY, R, F.—1HiLapeiriia, Pa.
Machine gun  2,029.559 4 Feb 1936
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CSeELY, Samure - Brookryw, NUY,
Improvement in povtahle body batteries 35,854 3 Dec 1861

SevERANCE, GLeEy R.—DreTrorm, Micrr.
Flectrically operated gun 2,340,091 8 Feb 1904 (As-
signed to Eureka Vacuoum Cleaner Col)

SHARY, Jonx F.—LouvisviLvre, Miss, (%)

Machine gun 282787 7 Aug 1884 /Shields)

SHEPPARD, Crerwy O.—WasHiNaroN, 1),0,
Automatic firearm  1LA376,8351 5 May 1921
United States Ordnance Co)

(Assigned to

SHFRM AN, THOMAS H.—Wasamvorox, 1DLE (%)
Machine gun 430206 17 June 1890 (Garvland, I, M)
Machine gun 4797090 2 Aue 182 (Garland, F. M)

SItEr s, Francis M—Coorwoon, Miss,
Machine gun 282787 7 Ang 1883 ({Assioncd to Shields,
Cornwell, Lichenficld, Herman, Comnor, Sharp & Wood-
ward)

MIELDS, SarAH T.—Lousvicer, Miss, (%)

Machine gun 252,787 7 Aug 1883 (Shields)

SMLLOwWAY, FREDFRICK .—Sperivcriery, L.,
Steam escape for waachine guns with water jackets 1,294,319
11 Fely 1919

SLvERVIAN, LOoDs—OrAavEorn, FrLrasD

Aumromatic machine gun 551,779 24 Dec 1895 (Maxim &
Stlverman)

Automatic run 644969 6 Mar 1900 (Dawson % Silver-
man)  (Assigned to Vickers Sons & M:am, Tl

7200 18 Oce 190 [(Dawson &% Silver-

{Assipned to Vickers 5oms & Maxim Litd)

Automatic gun
1)

SimpsoN, CLARENCE E.—=SURINGFIELD, M Ass,
Machine gun 199,489 19 Mar 1935
Machine gun  [O826U9 4 Dec 1934
Machine gun 2,108,817 22 Feh 1938

Simpson)

(Hoppert, Bull &

2,384,804
2,516,926

18 Scp 1945
I Aug 1950

Firing rate reducer
Machine gun traincr

StapsoN, WILLIAan Fnvusn—Manskielp, ExcLaND

Gas-operated pun 589,822 8 Feh 1893

SOCREN, THTOMmR ANFL CARL—STOCKIIOLM, SWEDLEN
Antomatic gun 739552 22 Sep 1903

Skopa, Faynn—Piosen, Bonesra, Avstria-HUKGARY
Automatic quick-firing gun 424,819 10 June 1890
Quick-firing gun 448,841 24 Mar 1891

Suwinskl, Avmin—Prrisserein, Pa.
Trigger mechanism tor avtomatic firearms and pistol-swords
1,221,616 3 Apr 1917 (Solomon % Sliwinski)

e, A, B—CLiNtoN, Pa,
Improved machine gun for throwing projectiles
Aug 1856 (Smith & Weaver)

15,529 12

ssrrir, Davin J.—Wasnixcroxn, D.C.
1,352,519 7 Sep 1920

Motor-operated fun

025512 —B1——43
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Sarirrr, Morris F—PHinapeLrina, Pa.
SIS006 15 Oct 1895
Gas-operated machine gun 731,966
signed 3/4 to W, D, Condit)
RIT097 10 Apr 1906
14 Jan 1419

Michine gun
14 Mar 1905 { As-

Cas-operated machine gun
1,291,640
[Dviges Ordnance Co. Inc

Cas-opwerared  oun ( {Assirned Lo

Fircarm, Automatic gas-opervated  R14242 6 Mar 1906

SMITH, Wirriav D—Wasmiscron, DUC,
Means [or preventing crosion and over heating of firearms
1LIBS.01L 27 Junc 1916

SociETa ITALIANA Fryvesto Brepa—Miax, Trany (¥)
Device for lubricating antomatic fircarms  1,656.960 24
Jan 1928 {Soncini)

Machine gun el other awtomatic livearms

Aug 1930

17753441 19
{Hmu:ini}

SOCIETE ANOXVAME Des ANCIENS ETasnssements HoTcHKSS &
Crr.—Skine, France (%)
Accelerating device for antomatic fGrearms 1,568,005 29
Dec 1925 (Sutter)

Combined loader ejector mud salety mechanism for auto-

matic firearms 1666845 17 Jan 1928 (Surrer)

Gas-controlled antomatic fircarm 2052368 25 Aug 1936
(Sutter)

Automatic frcarm 2,108,026 8 Feh 1938 {Hll.tler &
Boussel)

Automatic firearm 1,317,633 30 Sep 1919 (Souire &

{ Meroie)

SOCIETE ANONYME DES ETABLISSEMENTS DELAUNAY—ST. DENIS,
IrRancE (%)
Automaric firearm  LAR2058 21 June 1921 (Bourdelles)

Machine gun 1,402,564 3 Jan 1922 (Bourdelles)

Sorms, WiLry [.—PAris, FRANCE (*)
Multibarreled machine pun
(Luciani)

1,519 852 28 Oct 1919

SOLOMON, ANTOV—PITTSRURGH, 17A,
Trigger mechanism [or automatic hrearms and pistol-swords
1221616 3 Apr 1917 (Solomon % Sliwinski)

SoroTnury A, G, See WATFENFAURTK Sonornoey A, G

Soxovg, CesapkE—Brrscra, 1Ay

Cartridee feod device [or sinomatic firearms
Dec 1926 (Soncini & Castelli)

Automatic firearms with recoiling barrel
1927 {Soncini & Castelli)

Device for lubricating automatic firearin
Jan 1928

Machine gun and other automatic fivearms
Aug 1930

1,611,289 I

1613205 4 Jan

1.656,960 24
(Assigmed o Sodceta Tuhana Ernesto Breda)
1,773,441 19
{Assizned to Societd Italiana Ernesto Breda)

SORENSTN, CHRISTIAN A —Tavcon v, NEnR. {*)

Machine gun couling means  2416,768 4 Mar 1947 (Mon.
ner, R 1.
Seatz, Ep axnp Joux (*)
Automaric hrearm 747,073 15 Dec 1903 (Huntley)
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SrecianTies DevenorsiesT Corr.—RBroosemnrnn, N-_[.{*}
Gun charger 2,411,877 3 Dec 1946 (Heiden)
Gun charger 209,623 22 Oct 1946 (Grant)

SrEncER, CHrISTOPHER M.—=500m Mancuesier, Coxn,
Fircarm, Breech-loading 34,319 4 Feb 1862

Seisan, o H—ATLANTA, GA.({¥)
' Machine gun 664,952 1 Jan 1901

Packart)

(Blackbuorn, Spilman &

SQUIRE, WiLLtast H.—5T. Dexis, FRANCE

1052916 50 Dec 1915
1,517.633 30 Sep 1919

(Assigned to Hotchkiss % Cie,)

Gas-operated zun
(Squire &

Auvtomatic hrearnn
Maore 't!."}

STACEY, Ersest W.—BeverLy, Mass,

Ammunition feeder 294,728 17 Jan 1950 (Stacey &
Reinhold)  fAssigned to United Shoe Machinery Corp.)

Ammuonition feeder 2524152 3 Oct 1950 (Naugler &
Stacey]  {(Assigned Lo United Shoe Machinery Corp.)

Charger for automatic guns 2529822 14 Nov 1850
(Sacey & Willhauck)  {Assigned to United Shoe Machin-
ery Corp.)

StavnavicH, HENRY J—Trov, N.Y.
Auntonatic gun 1,648 460 8 Nov 1927 (Adamson % Stam-

baugh)

Sraring, HANS—ST. GALLEN, SWITZERLAND

Automartic Inading firearm 1,096,324 12 May 1914

STANGE, LOUIS—SOMMERDA, GERMANY

Automatic firearm 1,755,054 15 Apr 1930 {Assigned to
Rheinische Metallwaren und Maschinenfabrik)

Automatic firearm  L30L179 14 Apr 1931 (Assigned (o
Rheinische Metallwaren und Maschinen[abrik)

Automuatic fireprm  1LE1G, 156 23 Feh 1952 (Assigned to
Rheinische Metallwaren und Maschinenfabrik)

Automaric gun 2113202 5 Apr 1938 i Assigned to
Rhcinische Metallwaren und Maschinenfabrik)

Stavr, C.—51. Lours, Mo.
Improvement in portable battery or platoon guns 34,017
24 Dec 1861 (Stauf % Steinbach)

STRORY, Epwarn—\Warsaw, PoLAND
Automatic fixearm 2,089,671 10 Aug 1987

Sueranuaci, C, [.—5r. Lows, Mo,
Improvement in portable battery or platoon guns 54,107
24 Dee 1861 (Stauf & Steinbach)

SteinpErcrr, Lovis—=DBrookryy, NUY.

Noiscless, smokeless rapid fire gun  1,316.397 16 Sep 1919

STENSLAND, CornULIvs—NAGAUNEE, MicH,
Machine gun 145,729 14 Oct 1873

STEVENS, JorpAN & HARRISON, Tvo—Neow York, N.Y. (%)
Gun 2,387,199 16 Oct 1945 (Vang)

STINSOM, Jasies HENRY —CooKE, MoNT.
Gun mulller 939,400 24 May 1010

THE MACHINE GUN

STOCKIOLMS VAPENFARRIK, AKTIEBOLAGET  See AKTIEDOLAGE

STOCEHONATS VAPENFARRIE

Sropparp, Vavans - ClorLsca. Towa

Machine gun 1242068 2 Oct 1917

STONE, BERKLEY C.—MippLErown, Conn, (%)

Auvtomatic fircarm 1,226,470 15 May 17 (Dichm)

STONE, J. Ausrtin—WasHineion, DG, (%)
Fire control means for aircraft machine gons 1,466,951

1 Sep 1923 {Edwards)

S1orLE, Ok ﬁ.—'l'.&r‘.n_ua, WVWoASH.
Machine gun 1,342,353 | June 1920

Stow, A, HL.—IHuxTER, W, VA,

Amromatic firearm 726,109 21 Apr 1903

SIrRALURG, ALVIN Ciarces  Cripegsvicee, OHIO
Automatic fircarm 854,771 28 May 1907

STUCKEY, A, J—GarvesTtox, "TEX,

Machine pun 1,869,558 2 Aug 1952 (Dm-‘i.ﬁ, Halett & |

Stuckey)

StTupLer, Reng Ro—WasHiNvocTon, 1DL.C,
Blank ammunition firing attachment for automatic gum
2075837 6 Apr 1937

SturcEoN, Joun C.—Erie, Pa,
Automatic gas-operated firearm 1200819 7 Jan 1919
7 Jan 1919

mechanism

Automaiic gas-operated firearmm 1,200,850

Automatic  gun-cartridege
1,200,851 7 Jun 1019

Cooling barrel mechanism for firearm
1919

Automaltic rapid-lire gun

supply  and  feed

1,290,858 7 Jam

1290854 7 Jan 1919

SusmserRELL, WIinniaM—WasHiNcrox, DU,
Sub-caliber auxiliary barrel and extractor 2,423,471 8 Ju
1945

SUnDrELAND, OswarLp O —FamrrFirnn, Conn.

Machine gun fire retarder 2509530 50 Mav 194
(Rosengren & ﬂlll‘u‘!'r'ﬂﬁn(!}

Machine gun fire retarder  2,500.540 30 May 1950

SUNNGARD, HARAID—CIRISTIANIA, NORWAY
Automaric Nirearm 972087 4 Oct 1910

Susspan, WeabpvsLaw—BrookLyN, NUY.
Automatic rifle 1,367,996 8§ Feb 1921

SUTTER, CHARLES—SURESNES, ['RANCE

Accelerating deviee for automatic fivcarms 1,568,005 &
Dec 1925 (Assitned to Hotchkiss & Compagnic)

Automatic machine gun 1,431,057 3 Oct 1922

Combined loader, ejector and safety mechanism for zute
matic firearms 1,656,845 17 Jan 1923 {Assipnoed o
Société Anonyme des Anciens Etablissements TTotchkis &
L)

Gas-controlled auwtomatic firearm  2,052.368 25 Aug 19¥
(Assipncid to Florchkiss & Col)

Automatic hrearm - 2,108,026 8 Fely 1958
scl, A (Assigned to Hotchkiss & Co.)

{Sutler & Bous
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Surron, Harry A.—Davrox, Ouio

svachronizing gun control 1,496,719 3 June 1924

Cartridge mechanism for auntomatic guns 1,504,393 12 Aug
1924

Synchironizing gun control 1,004,394 12 Ang 1924

wally, ALFReD F.—DBroowLys, NUY.
Machine oun 928,341 20 July 1904

SwArTZ, Winnaasm LWL THERSFIELD, CONN,
Auvtomatic hreurm 2,169,085 8 Aug 1939
Colt's Patent Fire Arms Co.)

(Assigned to

MwEBILIUS, CAarl G.—Havex, Conx,
Gas-operated self-louding fircarm 2,373,204 10 Apr M5
Belt holding pawls for machine guns 2,592,012 1 Jan 1946
(Assigned to Tligh Standard Mfy. Corp.)
Exrractor switch mechanism for machine guns 2,404,325
16 July 1946 (Assigned to the High Standard Mg, Co.)
Automatic fircarm 1,402,459 $ Jan 1922 (Assigned to
Marlin Fircarms Corp.)
1,150,653
lin Fircarms Corp.)
Automatic firearm 1,444,890
Marlin Firearms Corp.)
Automuatic gun 1504581 12 Aunp 1924 (Assipned to Mar-
lin Firearms Corp.)
Auvtomatic hrcarm 1,521,730
Marlin Firearms Corp.)
Automatic firearm 1 550,759
Marlin Firearms Corp.)
Automatic firearm  LH30,760 25 Aug 1925
Mirlin Firearms Corp.)

Tubular magazine auomatic firearm 2,282,903
1942 (Assigned 1o Western Cartridge Col
Self-loading repeating fircarm 2,342,824 29 Feb 1941 (As-

signed 1o High Standard Mfg. Col)
Recoil-operated self-loading firvcarm 2,328,108
1M (Assigned o0 Western Cariridge Col
Sclf-loading repeating firerm 2,565,307 19 Dec 1914 (As-
signed o High Standard Mig. Co.)
Gun barrel lock  2437,137 2 Mar 1948
Fiecor detent 2,500,159 7 Mar 1930

Automatic gun 3 Apr 1923 {Assigned to Mar-

13 Feb 1923  (Assigned to

G Jan 1925  (Assigned to

25 Aug 1925 (Assigned to

(Assigned o

12 May

31 Aug

SwensoN, Fric A.—Bravkiss, TEX,
Automatic l[irearms 2,057,169 13 Oct 1936

Syvon, Rorert R.—Loxpon, Excraxo(?)
Machine gun 317,161 5 May 1885  {Maxim)

Taviarrrrg, N —AUcusTa, KY.

Improvement in revolving ordnance 34,171 14 Jan 1862

Tanspey, Grorce H.—ITar1FORD, COXK,
Automatic machine gun  1AS816 1 July 1924
w Colt's Patent Mfg, Co)
Firing mecchanism  for nuchine guns 2,030,539 11 Aug
1936 (Tansley & Moore)  (Assigned o Colt's Patent
Fircarms Mfg, Col)

(Assigned

Tasker, V. C.—WasHineroN, D.C,
Rapid-fire gun 613,195 25 Oct 1898 (L. L. Driggs &
“I'asker) (Assigned to Driggs-Scabury Gun & Ammuni-
tion Co,)

Taveor, Hamrrin C.—PHILADELPHIA, Pa,
825004 12 June 1906

Automatic gun
Tavlor, Knox)

{Assigned 1o

Tavror, Jases Parron -Carrer Divor, TeExN,
Gun fecder for machine guns 184811 17 Apr 1877
Machine gun 190,645 8 May 1877
Machine pun 206,365 23 July 1878 1/2 to
Jehn Baxier)
Improvement in repeating ordnance 116,575 4 July 1871
(Assigned to sell & N. G, Tavlor)

(Assigned

Improvement in machine guns 174,873 14 Mar 1876
(Assigned 1/2 10 ). Baxier)

Improvement in machine guns 177,030 2 May 1876
(Assigmed 1/2 1o ], Baxter)

Improvement in machine guns 174,872 14 Mar 1876

cAssigned to ], Baxter)

Tavvor, Joun A—DPcaro, Inano
Recoil-operated firearm 1,078,224
1/2 to J. H. Carpenter)

11 Nov 1913 (Assigned

TavLor, Namiaxien G, Errzasemivion, Tess. (%)
Improvement in repeating ordnance 116,775 4 July 1871
(Tavlor, ]J. P.)

Tavror. Knox Hicn Brince, N.J.(*)
Automatic gun 823,004 12 June 1906 (Taylor, IL. P.)

TrrNsTROM, ERNST=—DPawis, FravcE

Automatic machine gun 12,018 25 Jan 1900

Trrrel, Coarres C.=SnvLissure, Wisc,
Machine gun 14215 5 Feb 1856

Crawford, 5.)

(Assigned to self and

THaver, C. B.—Boston, Mass,
Improvement in centrifugal guns 21,109 3 Aug 1858  (As-
signed 1o Robinson, C))

THIELY, KARL—ESSEN-ON-TRE-R1NR, GERMANY
Recoil pun 911,849 9 Fch 1909 (Assigned to Fried.
Krupp Aktiengesellschafr)

Thnomrsoxn, EuceExe W.—=NEw Lonpox, Canv,

1,229,675 12 June 1917

Gun silencer and recoil reducer

Tromrson, Jony T.—WasnincroN, DG, (%)

Machine gun 1,334,052 16 Mar 1920 (Burleigh)

Tuoveson, Juus T.—Newreort, Ky,
Automatic gun 1425810 15 Aug 1922
Ordnance Corp.)

(Assigned 10 Auto

THOMPSON, WALTER—DBROOKLYN, N.Y.
Means for preventing the jamming of machine guns
1,371,527 15 Mar 1921

THaorstn, Turoporf M. —PHILADELIHIA, PA,
Automatic firearm 646,118 25 Mar 192

THURLFR, FUGENF—=FRIPOURC, SWITZERLAND
Device for the suppression of the report of firearms 1,000,702
15 Aung 1911
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Torora, GeorcF—Cilicaco, TLL.

1,017,119 15 Feb 1912
LON=A98 14 Nov 1011
1,047,337 17 Dec 1912

Automatic hrcarm
Auvtomatic hrearm
Avtomatic firearm

Torr, Hrrvany H.—CLarixnpa, Towa

Machine gun 661,807 13 Nov 1000

Towxstng, ALFRED H.—( BORGETOW N, .
Improvement in repeating ordnance 115,608 6 June 1871

TRAVAGLINI, ANTONIO—PHILADELPIIA, PA.
Gas-operated Arearm 630,136 1 Aug 1899
to Penedictis, G, D)

{Assigned /2

TraveErst, RorrrTo A.—REcclo Eannia, ITaLy
Gun barrel 2238670 13 April 1941 (Traversi & Pegna)
(Assigned to Compagna Commerciale Caproni)

TrEvAasks, HENRY W . —DBIRMINGHARM, FEXGLAND
Solenoid 2403315 2 July 1946 {Assigned 1o Dunlop
Rubber Co. 1)) '
- Firing mechanism for automatic gun 2,397,387 26 Mar
1946 {Assigned to Dunlop Rubber Co.)

TuckeRr, LEonarp—Loxnpox, Excranp
Trigger mechanism  for machine guns amd small arms

1,561,756 17 Nov 1925 {Assigned to Vickers Lid)

Turrs, Tismory —SOMERVILLE, Nass,

Improvement in repeating cannons 46,762 7 Mur 1865

(Assigned 1o Page, J. W. H.)

TURNER, SAMUEL W, —CLEVED anD, 0110 (%)

Centrifugal gun 37,159 16 Drec 1862 (Eaton)

Tyre Recease Co., INc—YWiLsincron, Drn, (%)

Machine gun 1,362,479 14 Dec 1920  (Dibovsky)

UserrTo, OnoraTl—ToLepo, OHIO

Automatic firearm 1,839,621 5 Jan 19352

U nGE, W, T.—STOCKHOLM, SWEDEX -

Firearm operated by wmses of explosion 515,064 20 Teb

I8

Untrep Amerart Corpe—EAast Hanrrorp, Cowx, (%)
Gun charging installation 2,431,079 18 Nov 11M7  (Richey}

LINTTED S1108 MACHINERY Corp —~FLEMINGTON, DIEL, [*)

Gun charging mechanism 2,471,934 3 Dec 1946 (Naugler)
2409201 15 Ocr 194G (Cantley)
Examining the interiors of gun barrcls 2405215 6 Aug

1946 (Ushakoft)

Auromatic firearm

Gun-loading mechanism 2,425,425 12 Aug 197 (Jorgen-
S0

Firing mechanism for guns. 2440381 27 Apr 1948
{Phillips)

Gun ammunition magazine 2447092 17 Aug 198 {Ray)
Magazine for machine pguns 2480428 20 Nov 1949

{Mariner)

Ammunition feeder  Z24914,728 17 Jan 1950  (Stacey &
Reinhold)

Ammunition feeder 2524132 3 Oct 1450 (Naugler &%
Stacey)

THE MACHINE GUN

Charvger for anromatic guns 2,529,822
L Willhauck)

14 Nov 1950 (Stacey

Unirep Stares Ornxance Co—WasHineTon, D.C, (%)
Amomatic fivearm 1,576,834 3 May 1921 (Sheppard)
Attachment lfor gas-operated guns 1,445,583 15 Feb 1923

{Green}

Unrten States Orpvance Co.—BosTon, Mass. (%)
1,379,539 24 May 1421  (Kaskell)

Muchine gun

UNiversal Errcrric ArRMS & AxvyMUNITION COo—New  York,
NY. (%)
Cartridge, Electric 365,842 5 Julv 1887  (Monfort)
Electrical breech-loading firearms 365,843 5 July 1887

(Monfort)

L'sivErsaL PATENTS Co.—RHODE ISLAND (%)

Machine gun belr 1,245,686 23 Oct 1917 (Batchelder)

LUSHAKOFF, ALEXIS E.—BeverLy, Mass,
Examining the intericrs of gun barrels 2,405,245
1946 (Assigned o United Shoe Machinery Corp.

0 .ﬂuug

UtLEY, GrEv—Louispers, N.C,

Improvement in repeating ordnance 20229 11 May 1858

VANG, ALFRED—NEWAREK, N.J.
Gun 2,387,199 16 Oct 1945

& Harrison, Inc.)

(Assigned to Stevens, Jordan

VANKEIRSBILCK, _]HIIN—-H.-!RTFGRD, CoNN.
Machine gun 504,517 5 Feb 1893 (Broderick & Van-
keirsbileky  (Assigned to Gatling Gun Co)
Feed for machine guns 504,516 5 Scp 1893 {Broderick %
Vankeirshilck)  {Assigned to Gatling Gun Co.)

Vickenrs, ALBErRT—LONDON, ENGLAND (#)
Machine gun 317,161 5 May 1885
Automatic gun 690,799 7 Jan 1902

Sons & Maxim Lrd)

(Maxim)
(Assigned to Vickers

VICKERS-ARMSTRONG LD —WESTMINSTER, ENGLAND (*)

Gas-operated machine gun and automatic small  arm
1.811,695 23 June 1931 (Larsson & Higson)

Drum magazine [or machine guns aind automatic small arms
1,811,694 23 Junc 1931

Machine gun and auntomatic small arm
1932 (Larsson & Higson)

Muachine gun 2,087,244 14 Apr 1936  (Larsson & Higson!

Machine gun and drum magazine therelor 2,113,793 12
Apr 1938 (Larsson & Higson)

Machine gun and automatic small arm 2,137,612 22 Nov
1938 {Higson)

Auwtomatic gun 2,347,559 25 Apr 1994 (Higson)

Machine gun 2,013,512 3 Sep 1935 (Larsson & Higson)

Machine gun 2,048,395 21 July 1936 (Larsson & Tligson)

Double-barreled automatic gun 2,508,734 30 May 1950
{Higson) '

{Larsson & Iigson)
1,846,035 9 Feb

Vickers Limrrep—WESTMINSTER, ENGLAND [#)
Automatic gun 1,262,169 9 Apr 1918
Automatic gun 1262181 9 Apr 1918

Buckham)

(Buckham)
{Dawson &
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Bullet deflector for the propellers of aeroplanes and simi-
lar aircraft provided with machine guns 1295886 1 Apr
1919  (Challenger)

Automatic pun 1,298,887
are)

Machine pun 1,312,106 5 Aug 1919 (Dawsom & Buckham)

1,514,734 2 Sep 1919 (Dawson & Buckham)

1,327,086 6 Jan 1920 {Dawson & Buckham’

1 Apr 1419 (Challenger & Sav-

Machine gun
Machine gun

Machine gun mounting 1,561,925 41 Jan 1921  [Scarft)
Machine gun 1,447,246 & Mar 1923 (Hazehon)
Machine gun 1,453,974 1 May 1923  (Dawson, Buck-

ham & Haskell)

Machine gun 1,479,138 1 Jan 18924

Machine gun 1,456,625 29 May 1923
ham)

Automatic gun 1,468,262 18 Sep 1923
ham & Larsson)

Means for controlling the rate of fite of automatic guns car-
ricd by aircraft 1,486,909 18 Mar 1924 (Lucas)

Articulated link for the cartridge helts of machine guns
1,650,787 25 Aug 1925 (Dawson, Buckham & Larsson)

Automatic gun 1,553,992 15 Sep 1925 (Dawson, Buckham
fe. Larsson)

Trigger mechanism for machine guns and small arms
1,561,756 17 Mov 1925 {Tucker)

Gun mounting for use in aircraft 1,628,068
(Scartt)

{Hazelton)
(Dawson & Buck-

{Dawson, DBuck-

10 May 1927

VICKERS, Sons & MaXiu, LTD.—LONDON, ENI}I.A‘{D{"F)

Automatic gun 644,969 6 Mar 1900  {Dawson & Silver-
man}

Automatic machine gun 687,130 19 Nov 1901 (Dawson %
Buckhuam)

Automatic gun 690,799 7 Jan 1902 (Vickers)

Automatic gun 772,700 18 Qct 1904
LA ) -.

Muzzle attachment for automatic guns 870,497 5 Nov 1907
(Dawson 2= Hamsay)

(Dawson & Silver-

Auntomatic gun 920,832 4 May 1909 (Dawson % DBuck-
ham)

Automatic gun 2,167 7 Dec 1909 (Dawson & DBuck-
ham)

Cartridge feed mechanism of Maxim guns 951,999 15 Mar
1910 {Buckham)

Automatic gun 926,052 22 June 1909
harn)

Cartridge feed mechanism for automatic guns
31 Mar 1914 (Dawson & Buckham)

Automatic gun 1,077,680 4 Nov 1913

ham)

{(Dawson & Buck-
1,001,640

(Dawson & Buck-

Vicror I DE Knenr Gun Co.—Wasinneron, DLC, (%)

Rapid-fire automatic gun 698,107 22 Apr 1902 (De
Knight}

Rapid-fire automatic gun 509,880 30 Sep 1902  (De
Knigh) '
Rapid-fire automatic gun 709,881 80 Sep 1902  (De

Enight)
Rapid-fire automatic gun 709,883 30 Sep 1902 (De

Knight)

633

VirLar PrErosa, OFFICINT DI—VILLAR TFROSA, TTary (#)
Automatic firenrm 1,158,417 9 Nov 1915  {Revelli)
Machine pun 1,280,884 3 Dec 1918 {Revelli)

Vinoow, Gustavo—"TurIn, ITALY
Automatic fircarm 1,464,276 7 Aug 1923

Vinsox, NEap =M1 Varrry, Canrr,

Air-cooled gun barrel 2,363,565 28 Nov 1944

VOLLER, KARL—DUSSELDORF, UERMANY
Gun with recoiling barrel 855,366 28 May 1907  (As
signed to Rheinische Metallwaren u. Maschinenfabrik)
Recoil mechanism for guns 1,034,171 30 July 1912
Automatic firing mechanism 887,713 12 Moy 1908 (As-
sipned to Rheinische Metallwaren u, Maschinenfabrik)

VorLrMmrer, HEINricH—IMEERACH-RISS, GERMANY
Automatic firearm 2,182,907 12 Dec 1939
Gastay Genschow & Co.)

(Assigned to

VOLLMER, JOHN—ESSEN, GERMANY
Composite gun barrel assembled by rotary motion ol its
component parts 1,400,780 20 Dec 1921  (Assigned to
Fried. Krupp Aktiengesellschaft)

VOoN JEINSEN, E.—~NEW YORK, N.Y.

Breech-loading fircarms 84,922 15 Dec 1868

WACKERMANN, FrRANK—PITTSBEURGH, PA.

REEUﬂ-ﬂPEI‘HtEd firearm 516,417 13 Mar 1894

YWAFFENFARRIK  MAUSER
GFERMANY (¥)

Rotatable breech bolt for automatic firearm
Apr 1916 (Paul Mauser)

Rotatable lug bolt Arearm
Mauser)

Firearm 1,217,974 6 March 1917 (P. Mauser)

Mcans for combiuing the barrel with Lthe receiver in con-

- nection with firearms 1,254,785 31 July 1917 {Mauscr,
Paul)

AKTIENGESELLSCHAFT — DRERNDORE,
1,180,584 25

(Paul

1,180,785 25 April 1916

WAFFENFABRIK SOLOTHURN A. G —SOLOTHURN, SWITZERLAND [ ¥)
Antomatic firearm 2,015,908 1 Oct 1935 (Rakula & Iler.
Lach)

Automatic gun 2,067,322 12 Jan 1937 [Heilach & Rakula)

WaAGNER, Pavur G—Los ANCELES, CALIT.

Machine gun starter & recharger 2,180,551 21 Now 1939

Wacnon, TrRa W.—Casa GranDE, AriZ.

Automatic rifle 1,308,452 29 Nov 1921 (Assigned 1/2 to

Brown, J. F.)

WALKER, BROOKS—PIEDMONT, (ALIF.
Air-cooled gun 2,427,574 16 Sep 1947

WALL, ALEXANDER C.—INDIANAIOLIS, IND,
Gun charger 2,389,943 27 Nov |945

(Assigned to Gen-
cral Electric Co.) '

WaLTHER, CARL—ZFLLA, GERMANY
Automatic firearm with stationary harrel
1911

991,398 2 May
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WALTHER, FrRITZ—/FLLA-MEHLIS, GERMANY

Automatic fircarm  LA57477 5 June 1923 (Walther, F.
L Walther, G.)

Autlomalic firearm 1,481,042 15 Jan 1923  (Walcher, F,
& Walther, G.)

Automatic lirearm 2,145,328 51 Jan 1939

WALTHER, GEOROC=—AFELLA-MFPHLIS, GFRMANY
Automatic firearm 1,457,477 5 June 1923
Walther, )
Automatic gun 1,481,042
Walther, G.)

{Walther, F, &

15 Jan 1924 (Walther, T, &
WaNINGER, CARL—DSSELDORF, GERMANY
Gun loading device 2151288 21 Mar 1939
Rheinmeall-Borsig Akriengesellschafr)

i Assigned to

WARNER, JAMES HAROLD—NEW York, N.Y.*

Machine gun 1,273078 16 July 1918  (McManus, L. M)

i"b'ﬁ'l‘.‘ﬂj.\'.. sy O —CrrvrLasn, OHIO
Automatic rile  L3T7,236 10 May 1421

Warr, AsvpreEw K. —Tansing, MicH.
Feod mechanism for machine guns 2,519,947
(Assigned to General Motors Corp.)

22 Aug 1950

WEeAvER, Wa.—CrinToN, Pa,
Improved machine for throwing projectiles
1856 (Smith & Weaver)

12,529 12 Aug

Wees, Grorer—HarTrorp, Coxn,
CAutomatic firearm & combined accessories 2,309,265 26
Sep 1944 {Assigned to Colt’s Firearms Mg, Co.)
Automatic fircarm  2,3751532 4 May 1945 (Assigned to
Colt's Patent Fire Arms Mfg, Col)

Wess, Hanny C. Tacoma, WAsIL
Machine gun 569,899 20 Oct 1896

WekD, _].wll-'ﬁ—hmvuwﬁ.. Wryo.
Automatic gan 718062 6 Jan 1903
J. & Brown, A. A}

(Assigned to Lewis,

WELIN, ErnsTt A. M.—Lovpox, ExcLaxp
Quick-firing gun 614,414 15 Nov 1808

WERKZEUG  MASCIHINENFARRIE OFRLIKON—OERLIKON, SWITZER-

LAND (%)

Automatic gun 1,556,225 6 Oct 1926 (Kung)

Bearing surfuce for hrecch bolis in automatic firearms
2,509,045 25 May 1950 (Mithlemann)

Automatic inertia-locked hArcarm with automatic hammer
2512014 20 Jun 1950 (Eglin)

Automatic firearm breech bolt lock 2,512,027
i Lippert & Miihlemann)

Antomatic firecarm breech bolt locking mechanism 2,523,704
26 Sep 1950 {Lippert & Hepperle)

Trigger mechanism for automatic fircarms 2,524,258 3 Oct

1950  (Hepperle)

20 Jun 1950

WosTURN CARTRIDGE Co.—DELAWARE {*)
Gas-operated hirearm 2211405 12 Aug 1910 {Browning)
Tubular magazine automatic fircarm 2282903 12 May
1942 (Swehilius)

THE MACHINE GUN

Gas-operated antomatic firemrm 2252754 19 Aug 1941

{ Browning)

Gas-operated actuating mechanism for firearms 2,310,962
8 Feb 1994 (Humeston)

Recoil-operated  self-loading  firearm 2328108 31 Aug

198 (Swebilius)

Gas-opcerated sclf-loading firearm 2,516,954 18 Apr 1944

(Williams)

Gas-operated self-loading fivearm 2,355,768 15 Apr 1*H!
(Williams)

Gas-operated self-loading firearm 2,370,235 27 Feh 1053
(Crockett)

Self loading fivearm 2,372,339 27 May 1915 {Rocmer)

Wistrant, Warrer E—Marvyvinige, Mo,
Silencer for construction livearms 1,111,202 22 Sep 1914

WHALEN, JAMES A —BrookLyn, N.Y.

]mlwmr:-mpm mn 1*r-vnh'ing firearms 25,0532 292 Apr 1862

WHITcoMB, JaMEs O.—Nrw Yore, NY,

Improvement in magazine ficld batteries 33,350 28 Apr
1863
WHITE AvToMATIC GuN Corr.—PorrLaxp, MEe. (*)
Automatic gun 1,907,163 2 May 1933 (White)
Automatic gun 1907164 2 May 1933 (White)
WHITE, HAaRrY K. —ANxNAaproLs, Mbp.
Recoil-operated magasine firearm 488,409 20 Dec 1892

(Assigned to the White Magazine Rifle Co.)

WHITE, JOSEPH C.—WAKEFIELD, Mass.
Automatic gun 1,907,163 2 Mav 19053
White Automatic Gun Corp.}
Automatic gun 1,907,164
White Automatic Gun Corp.)

{Assigned to

2 Mav 1933 {Assigned to

WHITING, WiILLIAM JoHN—HaNDsSwoRTL, Excraxn
Automatic revolver firearmm 688216 2 Dec 1901
Automatic revolver firearm  GE88.217 3 Dec 1901
Automatic fircarm 803,943 7 Mov 1905
Auntomatic firearm 804,694 14 Nov 1905
Automatic livearm 827,488 31 July 1906
Automatic fircarm  B63,770 30 Aug 1907
Automatic fireman 896,19 18 Aug 1108
Automatic firearm 939,882 9 Nov 1904

WHITNEY, ].U.n'-‘.s S.—LowkLL, Mass.
Machine pun 311,551 3 Feb 1885

WaHrrner, Warrer H.—Grawn Rarmns, MicH.
Automatic hrearm  1,019957 12 Mar 1912
Automatic firearm  1,034750 6 Aug 1912

Wikaxper, Oscar R.—PrrrsevrcH, Pa,
Automatic gun 2,370,835 6 Mar 1045
ander)  [Assigned 10 Edgewalter Steel Co.)
Automatic gun 2,593 211 19 Feb 1946
{Assipned o Edgewater Stecl Col)

(Bell & Wik-
(Bell & Wik
andenr)

‘WILDER, EI.IHU-—F‘:]AHﬂ”ESTEH, MLGHL.
Machine gun 182,729 26 Scp 1876
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Machine gun 565,701 7 July 1896 (Assiened to Moses,
H. O.)

Improvement in machine guns 182,729 26 Sep 1876

WILDNER, FRANZ—BoHEMIA, CZECIIOSLOVAKIA

Silencer for firearms 1,462,158 17 July 1923

Winpnrams, Davip M.—Gopwin, N.C.

Automartic firearm 2,090656 24 Aug 1957

Automatic fircarm 2090657 24 Aug 1937

Belt-feeding means for guns 2,027,893 14 Jan 1956

Gas-operated self-loading fircarm 2,316,954 18 Apr 1944
{Assigned to Western Cartridge Co.)

Gas-operated self-loading fircarm 2,355,768
{Assigned to Western Cartridge Co.}

Piston means for gas-operated firearms 2,376,466 22 May
1945 (Assigned to Olin Tndustries, Inel)

Cartridge-extracting mechanism for firearms
17 Dec 1946  (Assigned to Olin Industries, Inc.)

15 Aug 1944

2,112,663

wrLriavs, Encar A —=Urrer Tiack Epby, Pa.

Interchangeable barrel for guns 1,760,731 27 May 1030

Wirson, Erijan—Frexier, La. (%)

Machine gun 1,174,923 7 Mar 1916  {Woumdson)

WiLson, ToHoMas—DBirsMINGIIAM, ENGLAND
Revolving magazine gun 481,432 23 Aug 1802

WINCHESTER RErianise Arns Co—New HaveNn, Cony, (%)
Magazine for fircarms 285,281 18 Sep 1883 (Mason)
Gas-operated gun 526,151 28 Aug 1894 {Mason)
Automatic gun 636,196 31 Oct 1899  (Burgess)
Automatic fivearm 681,481 27 Aug 1901 (Johnson)
Automatic fircarm 694,157 25 Feb 192 (Johnson)
Automatic fircarm 695,781 18 Mar 192 (Bennett & Mason)
Recoil operated firearm 768,665 30 Aug 1904  (Johnson)
Locking block for automatic guns 760,871 24 May 1904

(Johnson) '
Tubular magazine automatic pun  B74,856 24 Dec 1907
( Mason)

Gas-operated gun 877,657 28 Jan 1908

Gas-operated gun BEEIGG 21 Apr 1908

Automatic firearm 846,591 12 Mar 1907

Automatic firearm 854,707 21 May 1907  (Mason)

Recoiling barrel gun 911,006 23 Nov 1909 (Burton)

Auntomatic hircarm 933,254 7 Sep 1909  (Knous)

Recoiling barrel fircarm 945,328 4 Jan 1910 (Johnson)

Recoiling barrel gun 946,154 11 Jan 1910 {Johnson)

Carrridge-cjecting mechanism for fircarms 2,101,236 7 Dec
1937 (Burton)

(Mason)
(Mason)
(Mason)

WINKS, JoHN O.=Sax Trancisco, CALIF,
Auwtomatic firearm 1,104,947 28 July 1914
Automatic fircarm 1,100,352 11 July 1916

WINTER, ALFRED—IMISSELDORF, GFRMANY
Atrtomeatic fircarm 2,133,661 18 Oct 1958 (Engel & Win-
ter)  (Assigned to Rheinmetall-Borsig Aktiengescllschaft)
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WIsMAN, FrRANKLIN OL=501TH BEND, IND, :
Auromatic wachine gun charger  2410,767 5 Nov 1946
(Wisman & Rohm) (Assigned to Bendix Aviation Corp.)

Woon, MapsHaLL=LrFwisrurcrr, W.Va,
Machine gun 130,098 50 July 1872
Mathews)

(Assigned to sclf and

Woon, Sterney W.—CorywaLL, N.Y.

Improvement in ficld artillery 126,607 7 May 1872

WooneAaTE, HERBERT FrrminAND—LONDON, ENGLAND
Recoil-opevated gun 512,437 9 Jan 1894
Woodgale)

(Griffiths &

Woopson, Heney 1), Jr.—=FreNiegr, Ta,
Machine gun 1,174,925 5 Mar 1916
Elijah Wilson)

(Assiencd 15/100 to

WoobpwarD, James N.—Louvisviepr, Miss. (%)
Machine gun 282,787 7 Aug 1893 (F. M. Shields)

Woonwarp, R.—New Ecyer, N.J.

Improvement in flircarms 31,933 2 Apr 1861 (McCord)

Woopy, GEorcE A.—TILDEN, TEXAS
Operating mechanism for machine guns

1.897,099 14 T'eh
1935 (Woody & Coupland) |

Wricnyr, Rosert Ler—Los ANGELES, CALIF.
Machine gun 1,444,768 6 Fch 1923
WricHT, JOSEPH—ENGLAND
Firing device for automatic guns 2,135,688 8 Nov 1938
(Wright, Park & ‘I'revaskis)  (Assigned o Dunlop Rub-
her Co. Ltd))

WurTZEBACH, L. F.—T.Kan, 5.1.
Silencing device lor Arearms 1,525,816 10 Feb 1925

WURZER, MARTIN—THILADELPHIA, PA.
Machine gun 2029839 4 Feb 1936

Youne, FraxkLiN K.—Boston, Mass,
Automatie firearm 624,145 2 May 1899

Youne, Lavtr F.—CHAFFEE, Mo.
Buffer spring assembly for automatic fivearins 2 501,958
25 Apr 1950 (Botts X Younyg)
Gun clearing device 2,495,800 31 Jan 1950

7. B.. See CESKOSLOYVENSKA 7ZRROJOVKA AKCIOVA-SPOLECNOST

FZurojovia  Bryo Naropnt  IPODNIE — PRAGUE, CZECHO-

SLOVAKIA (%)

Incrtia mcember for retarding breechblock movement in
automatic firearms 2495460 24 Jan 1950  (Koucky)
Cartridge feeding means for auromatic firearms 2,519,562

22 Aug 1950 (Koucky)
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Tabulated Characteristics of Machine Guns and Aircraft Cannon

T'his table has been compiled as a handy reference to the world’s effort
in the field of automatic machine guns and cannon. Due to the vast number
of models that have been developed from a basic mechanism, no attempt
was made to list them all here. To avoid repetition, a representative weapon
was chosen that best illustrated the inventor’s {or manufacturer’s) family of
machine guns. (In the foregoing text all models are covered.) Where a weapon
1s known by more than one name or designation, it has been cross-indexed
under each.

In the table, the following code is employed under “Use":
A—Aircralt
A-A _Antmaicraft
A-T—Antitank
I—Infantry.
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Automatic Machine Guns
Country Method
Weapon Borc of Use of Type of lock
Origin operation
Bang Model 1929 Cal. .276 Denmark | A | Muzzle blast jerks | Rotating bolt |
piston forward head
B. A. R. Cal. .30 | U. S. A. I (Gas-actuated " Propped breech
piston
Beardmore-Farquhar | Cal. .303 England | A | Gas and spring Rotating bolt
' actuated head
Benét-Mercié Model 8 mm France I1,A | "Gas-actuated Locking ring
1909 | piston
Bergmann Model 1910 | 7.92 mm Germany | I Short recoil Sliding block
Bergmann Model 1915 | 7.92 mm Germany | A | Short recoil Sliding block
N'Al .......
Berthicr Model 1908 ¢ mm France [ Ga_s.-actuatcd Propped breech
| - piston ~
Berthier-Vickers cal. .303 England A | Gas-actuated Propped breech
(G. O.)Mk 1 piston
Besa Mk 1 7.92 mm England I | Gas-actated Propped breech
| | piston
Besa Mk 1 (ZB—-60 15 mm England | A-'1" | Gas-actuated Propped breech
Mod 38) . piston |
Breda Modcl 1924 | 6.5 mm [taly [ | Short recoil | Locking ring
Breda-Fiat Model 1930 | 7.92 mm [taly [ Short recoil Locking ring
Breda Model 1935 7.7 mm (cal. Italy I Short recoil blow- | Rolling lock
.303) back
Breda Model 1937 12,7 mm [taly A | Gas-actuated Sliding block
piston vertical
Bren Mk 1 Cal. .303 England I Gas-actuated Propped Breech
piston
Brixia Model 1920 6.5 mm  Iraly A | Short recoil Rolling lock
Browning Model 1918 | Cal. .30 | ULSLA A Short recoil ‘Sliding block
Browning M2 Cal. .50 " U.S.A. | A | Shortrecoil Sliding block
|
B. S. A. Model 1924 Cal. .50 England ! A | Short recoil Partial rotation of
balt
Carr Cal. .30 | U. S. A | Short recoil | Toggle |
| France | 1 | Gas-actuated . Propped breech

Ehaml-i;::ramt Model | 7.5 mm
1929 [

i
:

pismn

by linkage
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Capacity Method Weight of Muzzle Rate of
Type of feed of of gun and feed velocity fire
feed cooling (in pounds} (Ft. per sec.) (r. p. m.}
— = — | =— _
|
Link belt 250 Air 2114 | 2,400 350—450
Magazine 20 Air 1514 2,680 500
Drum magazine | 77 Air 1614 2,427 | 450-550
Strip 24-30 Air 27 2,296 650
. {
Fabric belt 200 Water 36 2,952 480-550
Fabric belt 200 Air 34 - 2,952 750-800
Magazine 20-30 Air 19 | 2,206 | 240-400
Flat drum 97 Air 3115 2,427 750-900
Link belt 200 Air 47 2,950 550-800
Link belt 40 Air 12514 3,200 400-500
- Magazine 20 Air 20 2,080 450-500
Magazine 20 Air 20 2,952 450-500
Link belt 250 Air 27 | 2,400 600650
| Tray 20 Air 4214 2,600 | 450-500
 Magazine 25-40-100 | Air 23 2,400 | 450-550
 Magazine 50 | Air 34 2,080 | 500600
Link belt 250 Air 3014 2,750 | 1,100-1,300
Link belt Any reasona- | Air 61 | 2,840 750-850
ble amount ]
Flat drum 37 Air 46 2,600 400-450)
Drum magazine | 248 | Air 82 2228 | 480-500
' Magazine 30 Air 22 | 2,700 450-500
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Automatic Machine Guns (continued)

THE MACHINE GUN

Country Method
Weapon Bore of Lse of Type of luck
origin pperation
Chauchat Model 1915 | 8 mm ['rance I | Long recoil Rotating bolt
| head
Colt Model 1895 6 mm 1. S, AL [ | Gasoperating Propped breech
| swineging lever
Darne Type 33, Madel | 7.5 mim France A | Gas-actuated Propped breech
29 piston
De Knight | Cal. .30 U. S A, I  Gas-acmated Pivoting
pHmn
Dreyqe ‘\«Iudrl 191’3' - 7.92 mm Germany [ Short recoil Pivoting lock
FG-42 7.92 mm Germany | A Gdiﬂftuﬂtﬂd_ Rotating bolt
plqmn
Fiat Model 1914 6.5 mm [taly I Rcrarded blow Mechanical
back E]l‘-ElLi‘u antage
Fiat Model 1928 7.7 mimn Italy A Short recoil | Pive oting f inkage)
Furrer Mnfhl 192:} 7.5 mun Switzer- I thrt rﬁ{:t}lj[ - Togeole
land |
Gast (Double Barrel) | 7.92 mm Germany | A Energy [rom fired Partial rotation
Model 1918 bolt operates
other
Hotchkiss Model 1897 | 8 mm France I Gas-actuated Swinging
| piston
Hotchkiss “Portative” | 8 mm France I Gas-actuated ankmw ring
piston
Hotchkiss Anti-Balloon | 11 mm France A Gas-actuated Swinging
Gun piston |
Jﬂl"lmﬂn P'n’[DdLI 1941 Cal. .30 U. S, A | Short recoil Rotating bolt
'I‘:._]Ellma’l.n 6.5 mm Sweden | Short recail Pivoting locks f?)
I&nurr Bremse I‘ulnd(’i 7.92 mm - Germany | | Gas-actuated PIG[J[JLd l}IuL‘]l
35/36 | ‘pli[ﬂl’l linkage
thtl Modcl 26,32 7.92 mm Finland I Short recml accel- | Swinging
erator
Lewis Model 1912 Cal. .30 U.S. A, LA | Gas-actuated Rotating bolt
piston
LS Model 26 3’? 7.7 mm ' Finland I Short rccoil | Swinging
Mc¢Clean Cal. .30 U. S. A, I Gas Rotating bolt
Madsen Muodel 1904 8 mm Denmark I Short recail Pivoting bolt

- e ———
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Capacity Method Weight of Muzzle Rate of
Tvpe of feed of of vun and leed veloeity i fire
feed rooting ‘in pounds) (fr. per see.) (r. p. m.]
[
— T e— | | [ T s
Magazinc 20 | Air 18 2,300 240
_ I I
Fabric belt Anv reasona-  Air 40 2,500 500
ble amount
Link belt 250 Air 1814 2,700 200-1200
Fahrifé belt 240 Water : ’:R'j 2.228 600
Link belt 200 | Water | 3714 2,052 550-600
Magazinc 20) Alr 14 2,750 400-450
‘Magazine 50 Water 3714 2,085 | 450-500
compartments
Link belt 250 - Air - 28 2.400 700-800
Magazine 30 Air 18 2,950 400 450
Flat drum 180 (each Air 60 2,902 | 1,600-1,800
| iil"l.'lt‘n} '
Strip 24-30 Air (meral 55 2,400 600
| doughnuts)
Strip 24-30 Air 27 2,400 6>0-700
t
Strip 24 Air 66 1.600 '_ 400
- i
Clip 5-20) - Alr 1215 2,750 400-500
| Fabric belt 25() Water 28 2,395 500-600
Magazine - 25 Alr 1814 2,952 450-500
- Magazine 25-75 Air 1915 2,952 450-550
_I_hf[aga:-tif;{: Hat 47-96 Air radiator | 25 2.750 500-600
drum
Magazinc 25-75 Air 1914 2.400 450-550
Magazine ‘ 90 Air radiator 68 2,570 550
| Magazine ‘ 25-40 | Air or water 21 2,228 500-650




662

TH

Automatic Machine Guns (continued)

. MACHINE GUN

Country Method
Weapon Bore of Use of Type of lock
origin operation
Madsen Model 1927 11.35 mm Denmark | A Short recoil Pivoting bolt
Marlin Cal. .30 U. S. A, A | Gas-actuated | Propped breech
piston
Maxim Prototype of | Cal. .45 England I | Short recoil - Toggle
1884 .x
Maxim Model .08 7.92 mm Germany | 1 | Short recoil Toggle
!
Mendoza Model 1937 | 7 mm Mexico | Gas-actuated short | Rotating bolt
plal{}n |
MG-15 (Rheinmetall) | 7.92 mm Germany A Short recoil (muz- | Locking ring |
zle booster) |
MG-17 (Rheinmetall) = 7.92 mm Germany | A | Shortrecoil (muzzle| Locking ring
bmsttr}
MG-34 (Mauser) 7.92 mm Germany I Sh{}rt recoil (mu:- ' Rotating bolt
zle booster) head
MG—42 (Mauser) 7.92 mm Germany I Short recoil (muz- | Roller lnckmg
- zle lmmifr} studs
MG-81 (Mauscr) 7.92 mm Germany A Short recal Rotating bolt
accelerator head |
Nordenlelt Model 8§ mm I'rance I Short recoil (and | Rolling breech |
139? manual) lock
Parahc]lum (Maxim) | 7.92 mm (Jerdn';. A | Short recoil ' Toggle
Perino Mﬂdei 1908 | 7.7 mm Il,al'} I | Short recoil Pivoting
Pulﬁdu}{ ‘Model 1905 & mm ' France I Gas-actuated Swinging
piston
Revelli Model 1914 0.5 mm [taly | Retarded blow Mechanical
back disadvantage
Re{relh Model 1914 6.5 mm Italy A Retarded blow | Mechanical
- back disadvantage
Rheinmetall-Borsig 13 mm Germany A Short recolil | Locking ring
MG-131 accelerator
Safat Model 1928 /.7 mm Italy A | Short recoil Propped breech
(linkage)
St. Etienne Model 8 mm France I (Gas actuates piston | Swinging

1907

forward
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Ciapacity Method Weight of Mugele Rate of
Type of feed of of gun and feed velocity fire
feed cooling (in pounds’ | (ft. per sec.) (r. p. m.}
Drum 100 Air 3714 (with 2,475 850-1,000
loaded drum)
Link Belt 250-300 Air 22 2,750 600680
Belt-magazine- 333-334 Walter 60 (with 1,200 600
clip empty jacket)
Fabric belt Any reasona- | Water 4014 | 2,750 600
ble amount
| Magazine 20-30 - Air 1814 2,750 400-500
Link belt 250 Air 2714 2,952 750-1,000
Link belt 250 Aic | 2734 2,552 | 750-1,000
Link belt 250 Air 2414 2,750 | 750-800
Link belt 75-250 Air 24 2,570 1,200-1,350
InAgazZIne
Link belt 250 Alr 1334 2,750 1 1,200-1,500
" Push out link 200 Water 37 (empty 2,300 600
belt ;. jacket)
Fabric belt 250-350 Air 22 2,952 | 600-700
Metal trays 25 Water, Air ‘ 50 2,400 600
Strip 25 Air (brass 54 2,296 650
radiator)
Magazine, spring- | 50 Water 3719 2,080 450-500
 loaded com-
partments
| Magazine com- 50 Air 2914 2,080 450-500
- partmcents
Link belt 250 Air 40 2,560 850-960
Link belt 250 Air 28 2,640 | 700-800
-_érrip | 25 Air (brass 4;3. ) 2,300 o 506
doughnuts)
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THE MACHINE GUN

Automatic Machine Guns (concluded)

arey

Country Method
Weapon Bore of [BETS of Type of lock
origin opcration
Schwarzlose Mbdel 7.92 mm Austria 1 Retarded blow Mechanical
‘FJGT back disadvanlage
b.—;mt] I".,f‘[{;-dal 1928 7.7 mm Ttaly A (Gas, piston act- Rotating bolt
uated unlocking, head
and blowback
S. I. A. Model 1918 0.5 mm Tialy A Short recotl Cammed-up
locking lug
Sistar Model 1932 6.5 mm Italy I Retarded blow- Mechanical
back, short re- disadvantage
coil unlﬂckmg
Skoda Model 1902 8 mm Austria I Retardccl blow- Mechanical
back after un- disadvantage
locking bv recoil
Sclothurn Model 29 7.92 mm Germany I | Short recoil Locking ring -
Sclothurn Model 30 ? 92 mm Germany I } short recoil | Locking ring
T. u. F. (L{Ia}ﬂm) 127 mm Germany | A ‘ Short recoil TUE% e
Vickers-Berthier Mk I | Cal. 303 England A Gas actuated PIDp[Jt‘d breech
(G, O.) piston
Villar-Perosa (double | 9 mm Ii,al_},! A Short recoil and Rotating bolt
barrel) ' blow back hcad
/B3 Model 1926 7.92 mm | Crech | C:-as actuated 1' Propped breech
piston
_}’_,B Model 50 7.92 mm ' Czech | Short recoil . Propped breech

accelerator
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Capacity Mcthod Weight of Muzzlc Rate of
Type of feed of of pun and feed velocity fire
feed cooling (in pounds) (ft. per sec.) (r. p. m.)

' Fabric belt 250 Water 4614 1,875 400-450
Belt magazine | 250 Air 22 2,400 450-500
Magazine 50-100 Air 2515 2,085 650-700
Magazine ED Air 22 2,055 ¢30-700
Hopper 25-50-75 | Water 3814 (w/0 wa- 2,100 | 300-400

ter or loaded

Lkopper)
Magazine 25-50 Air 17 2,952 400450
Magazine 25-50 Air 1815 2.952 450-500
Fabric belt 100 Air, water £4 2,750 400-450
Flat drum 97 Alr 3114 2,400 750-900

‘Magazine 50 Air 1414 862 1,500t
Magazine 25-40 Air 1914 2,952 450-500
Link belt 200 Air 34 2,952 | 550600

1 Per barrel.

25512 —61—id4
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Cannon

THE MACHINE GUN

Country Method
Weapon Bore of Use of Type of lock
origin operation
American Armament | 37 mm U. S. A, A | Long recoil Rotating bolt
head
Baldwin 37 mm U. S. A, A | Long rccoil Rotating bolt
head
Becker | 20 mm Germany | A Blow back Inertia
Bofors 20 mm Sweden A | Short recoil muz- | Swinging locks
zle booster
Bofors (Twin) 40 mm Sweden | A-A | Short recoil Sliding block
(vertical)
Breda 20 mm Italy A (Gas-actuated Sliding block
piston (vertical)
Browning (M4) 37 mm U. S. A, A | Long recoil Sliding block
(vertical)
C. 0. W. 37 mm England A Long recoil Rolating bolt
Elrhardt 20 mm Germany | A | Short recoil Pivoting lock
Flak 18 (Rheinmetall) | 37 mm Germany | A—A  Short recoil Rotating bolt
Flak 30 (Rheinmetall) | 20 mm Germany | A-A  Short recoil Pivoting lock
Flak 38 (Mauser) 20 mm Germany | A-—A  Short recoil Rotating bolt
head
Furrer 20 mm Switzer- A Short recoil Toggle
land
Gazda 20 mm Switzer- A | Blow back Inertia
land 1
Hispano-Suiza (404) | 20 mm Francc A | Gas-actuated pis- | Swinging lock
ton, blow back
Hotchkiss 25 mm France A | Gas-actuated Swinging lock
piston
Lahti 20 mm Finland A Gas-actuated pis- | Swinging lock
ton, blow back
Liibbe 20 mm Germany | A  Gas-actuated Sliding block
A-A piston (vertical)
Madscn 23 mm Dcenmark | A | Short recoil Pivoting bolt
MG-151/20 (Mauser) | 20 mm Germany | A | Short recoil Rotating bolt
head
MK-101 (Rhein- 30 mm Germany | A | Short recoil . Locking ring
metall)
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Capacity Method Weight of Muzzle Rate of
Type of feed of of gun and feed velocity fire
feed copling (in pounds) (ft. per sec.) (r. p. m.)

Magazine 5 Air - 250 1,200 50-60

Magazine 5 Air 140 1,320 120

Magazine 12 Air 66 1,570 | 300-350

Link belt 250 Alr - 84 | 2,750 650-700
Ll |

Clip 8 per barrel Air 2,300 2,890 260-300

Strip 12 Air 148 2760 i 200-220

Magazinc 30 Alr 248 B 2,000 135

- Magazine 5 Air 140 h 2,000 | 60

- Magazine 20 Ailr 160 2,200 250-300

| Magazine 8 Air 595 2,520 160-180

Magazine 20, 40,50 | Air 141 2,950 | 200-280

Magazine 20 Air 123 2,950 420-480

Link belt 200 Air 98 2,920 650-700

Drum magazine | 60 Air 102 2,750 1,000

' Drum magazine | 60, 200 Air 110 1 2750 |  450-500
or link belt |

Magazing 10 Alr 164 2,700 150-180

Drum magazine 60 Air 84 2,750 450 500

Drum magazine | 30 Air 107 2,650 360

Link belt 200 Air | 115 T 2250 | 350-400

' Link belt 50 Air 9315 2590 | 700-750

Drum magazing 30 Air 335 2,950 230-260
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Cannon (concluded)
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Country Method
Weapon Bore of Use of Twvpe of lock
origin operation
- MK-103 (Rhein- - 30 mm Germany | A | (Gas-actuated Swinging locks
metall) piston
MEK-108 (Rhein- 30 mm - Germany | A | Blow back Inertia
metall)
MK-51-11 (Rhein- 20 mm Germany | A Short recoil " Pivoting lock
metall)
Nine Tenths (T2) - Cal. .90 U. S, A, A Blow back Inertia
Oerlikon 20 mm Switzer- A | Blow back Inertia
land
Polsten 20 mm England A Blow back ~ Inertia
Putecaux 37 mm France A l.ong recoil Rotating bolt
Revelli 25.4 mm [taly A Short recoil Rotating bolt
Semag 20 mm Switzer- A | Blow back Inertia
land A-A
Scotti 20 mm [taly A Gas-actuated pis- | Rotating bolt
ton, blow back
Solothurn 20 mm Germany | A-A | Short recoil Pivoting lock
Szakats 20 mm Germany A | Blow back [nertia
Vickers Armstrong 37 min England | A Long recoil Rotating bolt
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Capacity Method Weight of Muzzle Rate of

Type of feed of of vun and [eed velocity fire

feed cooling (in pounds) (ft. per sec.) (r. p. m.)

Link belt 25-100 Air 308 2,820 420
. |

Link belt 200 ! Air 135 1,640 400-450
Magazine 20 Air 118 2,250 350-380
Flat magazine 48 Air 313 2,850 400450
Drum magazine 60 | Air 136 2,610 280
‘Magazine 30 | Air 121 2,720 450
Magazine 5 Air 19814 1,250 | 60
Magazine 8 Air 99 1,320 150
Magazine 20 Air 94.6 2,100 350
Magazine 60 Air 156 2,650 350-400
Magazine 20 Air 142 2,505 280
Link belt 100 Air 91 1,500 400450
Magazinc 6 Air | 150 2,000 150
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