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UNITED STATES PATENT OFFICE. 
HERBERTA. BULEARD, OFSAN FRANCISCO, CALIFORNIA, ASSIGNOR. To INTERCONTI 

NENTAL COMPANY, ACORPORATION OF CALIFORNLA 

, CENTRIFUGAL, GUN. 
Specification of Letters Patent. Patented July 29, 1919. 

Application filed August 5, 1916. Serial No. 113,345. 

To all thom, it may concern. 
Be it known that I, HERBERTA. BuLLARD, 

a citizen of the United States, residing in 
San Francisco, California, have invented 
certain new and useful Improvements in 
Centrifugal Guns, of which the following is 
a specification. 
This invention aims to provide certain im 

provements in guns of this sort and in pro 
jectiles therefor having certain points of ad 
vantage referred to in detail hereinafter. 
The accompanying drawings illustrate em 

bodiments of the invention. Figure 1 is a plan of a gun; 
Fig. 2 is a side elevation thereof; 
Fig. 3 is a cross-section thereof approxi 

mately on the line 3-3 of Fig. 1; 
Figs. 4 and 5 are respectively a plan and 

a vertical section of the magazine; 
Fig. 6 is a horizontal section of the bar 

rel plate or projecting device with the feed 
ing device or firing plate in plan; 

Figs. 7 and 8 are sections of the barrel 
plate on the corresponding lines in Fig. 6; 

Fig. 9 is a side elevation of an assemblage 
of disks cemented together; 

Fig. 10 is a sectional view of a similar as 
semblage of disks fastened together by a 
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tains the diskin its plane throughout a long 

central wire; - Fig. 11 is an elevation of a similar assem 
blage of disks carried in a casing which is 
shown in Section; Fig. 12 is a sectional view of a variant of 
the disks shown in the other figures. 

Fig. 13 is a side elevation of a magazine 
latch; - Figs. 14 and 15 are plails of projectiles 
arranged in a continuous strip; Fig.16 is a central vertical section of a 
modified style of gun embodying the inven 
tion. - - The gun is designed to take a projectile in 
the form of a disk and to project it at a 
high velocity, at the same time spinning it p 
rapidly about its axis, which is arranged in a generally vertical position. The spinning 
produces a gyroscopic effect which main 
flight. The projectiles are placed in a maga 

50 zine from the bottom of which they are 
taken one by one and fed into a rapidly rotating projecting member provided with 
one or more “barrels'. 

The feeding member or device may oper 
ate. Once as each barrel makes a complete ro 
tation. So that the number of feeding opera 
tions per second will equal the number of 
rotations of the projecting member multi 
plied by the number of barrels carried there 
by. There is a limit to the speed of the 
feeding device, however, beyond which it be. 
comes less reliable. Where there is one feed 
ing operation for each rotation of a barrel, 
therefore, the limit on the feed puts a corre 
Sponding limit on the rate of rotation of the 
projecting member and requires it to be of 
comparatively large diameter in order to se 
cure a high linear speed at the muzzle or 
point where the projectile leaves the project 
ing member. One of the features of advan 
tage of my present invention is in the rota 
tion of the projecting member faster than 
one revolution of each barrel for its feed ing operation; thus permitting, for a given 
linear velocity at the muzzle, a projecting 
member of Smaller diameter and a lighter 
and more compact gun. . 

Referring now to the embodiments of the 
invention illustrated, the projecting mem 
ber indicated as a whole at A is formed of 
a single integral piece of steel, but it may 
be laminated or otherwise made of more 
than a single piece. For perfect balance it 
is provided with two (or it may be more 
than two) barrels B each having a concave 
lateral open groove C on its forward side to 
accommodate a projectile D. The center of 
the projecting member is formed with a cir 
cular opening to receive the “firing plate” or 
feeding plate E. (Fig. 6). The central por 
tion of the projecting member is also pro 
vided with a groove partly of uniform width 
as shown at F (Fig. 7) and partly tapered 
as shown at G, the latter portion communi 
cating with the bore or groove C of the bar 
rel. As the projecting member or barrel 
late rotates a projectile is forced outward 
by the firing plate at a rate calculated to 
carry it into the groove C of the barrel at 
the inner end H thereof. The projectile 
rolls on the rear face of the groove C so as 
to be spun rapidly and is finally thrown from 
the muzzle or end of this groove at a high 
linear speed and with a high spinning rota 
tion. . . . . . . . . The barrel plate and feed plate are carried 
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in a fixed casing comprising a top plate. J, 
a bottom plate: K and a ring L, the latter 
being broken away for a portion of its length. 
as indicated in Fig. 1 at the point where the 
projectiles are thrown from the end of the 
barrel B. . . 
The magazine comprises a vertical tube M, 

the lower end of which, in firing position, 
extends down to or nearly to the feeding or " 
'firing plate. E. The bottom and the lower 
portion of the sides of the magazine are 
slotted as shown in Figs. 3, 4 and 5. The plate E carries upward projections N which, 
as the plate rotates, pass through the slots 
in the bottom of the magazine and force out. 
the lowermost one of the projectiles D there 
in. Just beyond the position of the maga 

... zine there is a fixed guiding plate or block 
O provided on its underside with downward 20 ribs. P. between which the upward ribs N. 
on the firing plate E pass, as shown in Fig. 
6. As the firing plate and the ribs or lugs: 
N advance they force the projectile D. for 
ward against the ribs P on the guiding plate 

25 
as above explained. 
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so as to form a 
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and cam the projectile approximately radi 
ally outward into the groove C of the barrel 
The guiding block. O and the magazine 

M. are both mounted in a plate or block. Q. 
(Fig. 3) rabbeted on its upper edge, and on 
which is fastened a plate R which overhangs 

groove into which enters a , fastening plate S screwing onto the hub of , 
the upper plate J of the fixed casing and 
provided with handles.T. so that, when un 
screwed, it can be lifted, with the magazine 
and connected parts and removed to a place 
of safety, thus putting the gun out of use. 
The lower plate K of the fixed casing is 

provided with a tubular portion, U inclosing 
certain gearing, hereinafter referred to, to 
which tubular portion is attached a bottom 
plate V, through which passes the driving 
shaft W. The fixed casing is mounted in 
any Suitable support such for example, as 
that indicated at X, in Fig. 2, carrying a 
motor Y for driving the shaft. The shaft W 
has a reduced upper portion W. on which 
is rotatably mounted a hub Z which is keyed 
to a base plate 2 fastened as by bolts, 3 to the 
barrel plate. The upper end of the shaft is 

55 
directly. 

In order to rotate the barrel plate at a 
higher rate of speed it is driven by gearing - 
from the shaft W. A spider 4 keyed on the 
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lower, portion of the shaft carries differen 
tial pinions 5 which engage teeth on the 
lower portion of the hub or central gear. Z. 
and which also engage the internal teeth of 
a gear 6 which is normally fixed in position 
within the tubular portion U of the casing. . 
The upper portion of the hub Z being, fas 
tened to the barrel plate, the latter will ro 

1,311,492 

tate at a rate faster than that of the shaft 
and feeding plate and in proportion to the ratio of the gearing. 
If the rotation of the firing plate and that 

of the feeding plate be commensurate, that 
is if the feeding plate rotate once for each 
one, two, three or more complete rotations of the firing plate, the projectiles will be 
fed always to the same barrel. And if a. 
single barrel be used some such commen 
Surate ratio will be necessary. But it is 
preferable, in order to secure a perfectly 
balanced barrel plate to have two or more 
barrels; even then we may use the commen 

: Surate rates of revolution, using a single 
barrel until it is worn out, and may then 
adjust the parts to use another barrel. But 
it is preferably, to set the machine to use 
first one barrel and then another so that they 
shall all be used equally and shall wear out 
at the same time. I have, therefore, adopted 
a gearing which will bring different barrels. into operation successively. For example, 
in the illustration the internal gear 6 has 
its pitch line two and a half times the length 
of that of the external gear. Z. This will 
give a speed of rotation of the gear Z and 
the barrel plate three and a half times that 
of the shaft and the feeding plate. Thus, 
for each operation there will be a movement 
of the barrel plate relative to the feeding 
plate equal to three and a half revolutions, 
and this will bring the opposite barrel into 
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operative position to receive the next pro 
jectile fed. The two barrels will, therefore, Operate alternately... and will wear equally. 
Any number of revolutions plus a half will 
secure this result where the projecting mem 
ber has two barrels. The rate of feed and 
the muzzle velocity, being determined, the 
projecting member or barrel plate may be of 
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any desired diameter by correspondingly designing the gearing. For a gun having 
three barrels the relative: speeds would be 
any whole number plus or minus one-third, 
for a gun having four barrels it would be 
any whole number plus or minus one-fourth, and so on. 
The entire gun may be mounted in any 

suitable arrangement of trunnions or other 
bearings for securing a greater or less ele still further reduced as at W? and carries. 

the feeding plate E so as to rotate the latter Vation, and for aiming to right or left. But We prefer for aiming to the right or to the 
left, the casing being fixed, to vary the an 
gular position of the barrel with respect to the fixed casing 
leaves the muzzle. This result is secured by 

at the time a projectile 
varying the angular position of the barrel 
at the time, when the projectile is re 
ceived at its inner end, the point H 
in Fig. 6. This involves a similar ad 
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justment of the angular position of the 
firing plate, since there is always the same in 
terval of time between the ejecting of a pro 
jectile out of the magazine and the receiv 130 
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ing of it on the inner end of the barrel. To 
fire more to the right the barrels therefore 
must be farther back than the position 
shown in Fig. 1 when they receive the pro 
jectile. The projectile is fed outward in a 
Substantially radial direction by reason of 
the guides P. The adjustment for aim will 
always be so slight that the projectile D will 
be ejected from the magazine at a point 
more or less to the rear of the radial line 
through the point H. If, however, the point 
H be adjusted to the left or forward say one 
millimeter the projectile D will be fed at a 
slightly delayed point and will be thrown 
out into the projecting barrel C one milli 
meter later in the revolution of the barrel. 
With the two-barrel plate illustrated the . 
projectile will be fired from the barrel op 
posite that toward which it is first fed into 
the groove G, but the principle is the same 
whether one or more barrels be used. The aiming adjustment is effected by 
means of an arm 7 on a ring 8, the ring car 
rying a forward sight 9 and the arm a rear 
sight 10. The ring 8 is ordinarily clamped 
to the fixed block 2 by means of a bolt 11 
having a handle 12, the bolt passing through 
a slot 13 in the ring 8. When the bolt is . 
clamped the aim is fixed. When the aim is 
to be changed the parts are first unclamped The arm 
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30 and afterward clamped again. 
7 above the casing is connected at its outer g feed of the projectiles through the maga end to a parallel arm 14 below the casing 
and at their outer ends these two arms carry 

35, a shaft 15 on which is a pinion 16 mounted 
in a casing 17 in which is rotatably carried 
a worm 18 engaging the pinion 16 and ro 

stated by a handle 19. The pinion 16 also en 
gages teeth 20 formed in the ring L and con 
stituting a rack, so that as the handle 19 
is turned the arms 7 and 14 are carried 
around the casing slowly. The arm 14 . 
passes through a slot in the tubular portion 
U of the fixed casing and is fastened as 
shown in Fig. 3 to the internal gear 6. When 
the aiming arms 7 and 14 are clamped fist 
the internal gear 6 is fixed. When these 

... arms are unclamped, however, and are roa, 
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Vanced position against any upward tend 

... 3 

or block Q is shaped as shown in Fig. 5 
with a depending portion embracing the 
magazine and formed with slots 24 into 
which enter springs 25 fastened to the maga 
Zine and tending to lift it clear of the fir 
ing position. Springs. 26, which constitute 
preferably extensions of the springs 25, pass 
through the Wall of the magazine and catch 
and hold the lowest projectile in its ad 
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ency due to the vibration of the machine or 
to the striking of the lowest disk by the 
feeding device. These springs, however, are 
so light that the weight of a few projectiles 
will be sufficient to cause them to yield and 
permit the lowest projectile to pass below 
the end of the springs and on to the bottom 
of the magazine. The springs 25 are suf 
ficiently strong to hold up the magazine so 
that the projections N of the feed plate will 85 
pass below it. When the machine is speeded 
up and firing is to be commenced the oper 
ator has simply to press the button 22, thus 
forcing the magazine down to operative po 
sition. When the foremost projectile is fired 
an appreciable interval will be required for 
the feeding of the next by gravity past the re 
taining springs 26. The projecting member, 
however, may make several revolutions be 
fore the projections N on the feed plate 
will again come into action, and this will 
ive sufficient time for a comparatively slow 
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zine. The feed may be assisted, if desired, 
by placing a weight on top of the projectiles 
in the magazine, such as is indicated at 27 
(Fig. 2), with a head 28 which will strike 
the top of the magazine and so stop the 
movement of the weight when the last pro 
jectile has been forced to the firing point; 105 
or any equivalent spring arrangement may 
be used to assist the feed. To avoid the ne 
cessity of the operator's holding the button 
22 a latch 29 (Fig. 13) is mounted on the 
plate R and arranged to engage the side of 110 
the lever 21 so as to hold the latter down 
after it has been pressed down by the button 
22. To stop firing the operator has only 

100 

stated around the casing the internal gear to release the latch 29, whereupon the 
:6 is turned with them. Supposing the cen 
tral shaft and the feeding plate E fixed, the 
adjustment of the internal gear to the right 
causes a movement of the hub Z and the bar 
rel plate to the left. When the motor is in 
operation, or in fact when the gun is firing 

- the same adjustment of the aim may be made 
and there will be the same relative move 
ment of the barrel plate to the magazine 
and feeding plate. - - - 
The magazine M is trunnioned as shown 

in Figs. 1 and 2 in an arm 21 pivoted to an 
upright on the plate R and carrying at its 
end a button 22 and at an intermediate point an adjustable stop pin 23, the lower 

65 end of which bears on the ring 8. The plate 

the latch 29 and held down. 
dling the projectiles? pre 

springs 25 will lift the magazine and hold 115 
it in the inoperative position. To provide 
for continuous firing he has only to press 
the button 22 until the lever is caught by 

For greater convenience and speed in han- 120 
fer to assemble a 

number of them and unite them by a break 
able connection. Examples of such as 
semblages of disks are illustrated in Figs. 9, 
10 and 11. The disks are arranged face to 125 
face in a stack of any desired number. In 
Fig. 9 they are united by an extremely thin 
layer of paraffin or other adhesiye cementing 
material between each two disks. In Fig. 
10 the disks are perforated and strung on a 130 
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pin or wire 30 of lead, solder or the like. In 
Fig. 11 they are embraced and held together 
by a casing or jacket 31 of cardboard, paper 
or the like. The blow of the feeding device 

5 is sufficient in each case to separate the lowest projectile from those above it. 
This provision of a breakable connection is 

useful whether the disks are passed through 
the magazine face to face, moving along an 

10 axial line as indicated, or whether they are 
assembled edge to edge and passed along in 
an edgewise direction. In the latter case the 
same advantages would be secured by ad 
Vancing them in the form of a continuous 15 strip , from which the disks are cut or 
punched in succession and moved to position 

20 

to break off the end disks. 

25 

30 

scribed. Two such strips are shown in Figs. 
14 and 15 respectively. In Fig.14 the disks 
D are cut out around nearly their entire cir 
cumference, leaving only a small connecting 
piece of metal, and a slight blow is sufficient 

In Fig. 15 the 
disks D, indicated in dotted lines, are 
punched in succession from a straight-edged 
strip of metal. - - 
The edges of the projectile may be knurled 

'or serrated, so as to Secure a better grip against the rear face of the groove of the 
barrel so as to secure a better spinning ef 
fect. A similar result may be achieved by 
making the disks of soft metal on their 
edges (or throughout their extent). The 
barrel will preferably be of hardened steel, 35 
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shell 40 has a rotative engagement with a 

65 

which will take a good grip on the soft edges of such disks. This combination of a hird 
barrel and a soft-edged disk has also the 
advantage of reducing the wear on the barrel 
and increasing its life. An increased gyro 
scopic effect may be obtained by disposing 
the greater quantity of metal in the disk 
near its outer edge, as for example in Fig. 12 
where the disk D is shown with a compara 
tively thin central portion 32, which may 
be perforated at the center or may be...im perforate, and with a 
tion 33. - - 

An alternative arrangement is shown in 
Fig. 16 which permits the removal of the 
feeding plate with the magazine. In this 
case the barrel plate A constitutes or is 
mounted on the upper end of the driving 
shaft W. A second shaft 34 carries a pin 35, 
the ends of which engage slots 36 in the hub 
of the barrel plate; so that the shaft 34 is 
rotated with such hub but may be lifted out 
of engagement therewith. The shaft, 34 car 
ries a central pinion 37 engaging planetary 
pinions 38 carried on pins 39 which connect 
the feeding plate E with a shell 40. The 

thickened rim por 

tube 41 fastened to the fixed guide block O, 
the tube 41 having at its lower end an in 
ternal gear 42 in engagement with the plan 
etary pinions 38. Now as the barrel plate A 

the barrels. . . . . . . . . . . . . . . . . 

Though I have described with great par 

movable relatively to the other. 

21,311,492 

and Small shaft 34 are rotated, the external gear being held stationary, the small pinion 
34 drives the planetary pinions 38 and causes 
a rotation of the feeding plate at the desired 
rate. When the plate N is unscrewed and 
lifted by means of the handles. T; it will 
carry not only the magazine M. and guide 
block O but also the feed plate and the 
planetary gearing, the lower end of the shaft 
34 lifting freely out of engagement with the . 
hub of the barrel plate. For aiming with 
this construction it is only necessary to 

70 

75 

Swing the arm 7 to the right or to the left by 
means of the handle thereon. This will turn 
the fixed block Q and the magazine relative. 

i to the feeding and projecting plates and will for engagement by the feeding plate as de 
80 

thus cause the projectile to be fed and pro 
jected earlier or later in the revolution of 

ticularity of detail certain specific embodi 
ments of my invention yet, it is not to be 
understood therefrom that the invention is 
restricted to the embodiments illustrated. Various modifications thereof in detail and 

85 

90 in the , arrangement of the parts may be 
made by those skilled in the art without de parting from the invention. 
What I claim is 

: 1. A centrifugal gun for firing disk 
shaped projectiles and giving them a spin ning motion comprising a rotating project 
ing member and a rotating feeding member, 

95 

the projecting member having a plurality 
of ball rels and rotating faster than the feed 
ing member and at a rate to bring different barrels into operation successively. 

2. A centrifugal gun for firing disk 
shaped projectiles and giving them a spin 
ning motion comprising a rotating project 
ing member, a feeding member, a magazine 
carrying a number of projectiles, said maga 
zine and the feeding member being one 

3. A centrifugal gun for firing disk 
shaped projectiles and giving them a spin 
ning motion comprising a rotating project 
ing member, a feeding member, a magazine 

I carrying a number of projectiles and mov able to operative position for engagement of 
the projectiles by said feeding member or 
to inoperative position and means for hold 
ing it in either position to which it may be 
moved. . - . . . 

4. A centrifugal gun for firing disk 
shaped projectiles and giving them a spin 
ning motion comprising a rotating project 
ing member, a feeding member, a magazine 
carrying a number of projectiles and mov 
able to Operative position for engagement 
of the projectiles by said feeding member 
or to inoperative position, means forlocking 
it in operative position and a spring press 
ing it toward inoperative position. 

: 5. A centrifugal gun for firing : disk 
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shaped projectiles and giving them a spin 
ning motion comprising a rotating project 
ing member, a feeding member, a magazine 
carrying a number of projectiles and mov 
able to operative position for engagement 
of the projectiles E. said feeding member 
or to inoperative position and means for en 
gaging the most advanced projectile in the 
magazine and holding it against backward 
movement. 6. A centrifugal gun for firing disk 
shaped projectiles and giving them a spin ning motion comprising a rotating project 
ing member and a rotating feeding member, 
the projecting member rotating faster than 
the feeding member and means for adjust 
ing the aim of the gun by turning the pro 
jecting member and the feeding member 
through distances which are in the ratio of 
their speeds of operation. 7. A centrifugal gun for firing disk 
shaped projectiles and giving them a spin 
ning motion comprising a rotating project 
ing member of comparatively hard metal in 
Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, . 

5. 

combination with disks of comparatively 
Soft metal adapted to be spun and projected 
by the engagement of said member with the 
edges of the disks. 8. A centrifugal gun for firing disk 
shaped projectiles and giving them a spin 
ning motion including a one-piece barrel 
plate having a laterally open firing groove. 

9. A centrifugal gun for firing disk 
shaped projectiles and giving them a spin 
ning motion including a one-piece barrel 
plate having a laterally open firing groove 
in one side edge and having a central an 
nular groove for receiving a projectile and 
guiding it into said firing groove. 10. k centrifugal gun for firing disk 
shaped projectiles and giving them a spin 
ning motion including a rotating barrel 
plate, a rotating feeding plate for feeding 
projectiles and a fixed guiding plate for 
guiding Such projectiles to the barrel plate. 
In witness whereof, I have hereunto 

signed my name. HERBERTA. BULLARD. 

Washington, D. C.’ 
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