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UNITED STATES PATENT OFFICE. 

HERMAN H. TOLL OF CLARINDA, IOWA. 

MACHINE-G UN. 

SPECIFICATION forming part of Letters Patent No. 661,897, dated November 13, 1900. 
Application filed May 7, 1900 serial No. 15,765, No modei.) 

to (1,77, it ?on, it inctly concern: 
Beit known that I, HERMAN H. TOLL, a citi 

Zen of the United States, residing at Clarinda, 
in the county of Page and State of Iowa, have 
invented a new and useful Machine-Gun, of 
which the following is a specification. 
My invention is an improved machine-gun; 

and it consists in the peculiar construction 
and combination of devices hereinafter fully 
set forth, and pointed out in the claims. 

In the accompanying drawings, Figure lis 
a side elevation, partly in section, of a na 
chine-gun embodying my in provements as 
organized for service. Fig. 2 is a detail sec 
tional view of a portion of the barrel, the tu 
bula' bolt, and the operating rock-shaft and 
connections, the parts being in position as 
sumed when the cartridge is supplied to the 
bolt. Fig. 3 is a similar view of the same, 
the parts being in position when the cartridge 
is loaded into the breech of the barrel by the 
bolt and just before it is fired. Fig. 4 is a 
similar view of the same, showing the positions 
assumed by the parts after the cartridge has 
been fired and while the cartridge-shell is be 
ing withdrawn from the barrel. Fig. 5 is a top 
plan view, partly in section. Fig. 6 is a ver 
tical transverse sectional view taken through 
the magazine and the bolt. Fig. 7 is a detail 
side elevation. Fig. 8 is a detail perspective 
view of the cartridge-holder for charging a 
plurality of magazines simultaneously. 

In service I contemplate the employment 
of a number of my improved machine-guns 
in a single arm organized for simultaneous 
operation, as shown in Figs. 1 and 5. 

I will first describe my improved machine 
gun per se. The barrel 1 is of the usual con 
struction and may be mounted in any suit 
able manner. As here shown, the barrel is 
supported between a pair of rearward-extend 
ing arms or plates 2, which form in their op 
posing sides guideways 3 for a tubular cylin 
drical combined bolt, carrier, and breech 
piece 4, which for brevity of expression I 
will hereinafter refer to as a “tubular' bolt. 
The said tubular bolt fits accurately and is 
adapted to slide longitudinally on the breech 
of the barrel and is closed at its rear end, as 
at 5, and provided with a projecting firing 
stud 6. Flanges 7 project laterally from the 
side of the tubular bolt, and operate in the 

guideways 3. 
length is made in the upper side of the tubu 
lar bolt, near the rear end thereof, and a dis 
charge-opening 9 of suitable length is made 
in the lower side of the tubular holt, near the 
front end thereof, the length of the said tu 
bular bolt, somewhat exceeding the combined 
lengths of the said openings 89, so that the 
same are disposed in different vertical planes 
and do not overlap. A calm 10 is formed cem 
trally on the lower side of the tubular bolt. 
The cartridge-shell ejector ll forms the sec 
tion of a cylinder and is disposed in the lower 
side of the tubular bolt, in rear of the dis 
charge-opening 9 thereof, is provided at its 
front end on its upper side with an engaging 
flange or shoulder 12, which is adapted to en 
gage the base-rim of the cartridge-shell, and 
is provided on its lower side with a dovetailed 
spline 13, which operates in a dovetailed 
groove 14, disposed longitudinally in the 
lower side of the tubular bolt. The closed 
breech 5 of the tubular boit has an opening 
15 of appropriate size and shape to admit of 
the longitudinal play of the ejector in the tu 
bular bolt. 
The operation of the gun or firearm is as 

follows: The tubular bolt being drawn out 
ward on the breech of the barrel, so as to un 
cover the feed-opening 8, a cartridge may be 
inserted in the tubular bolt and upon the 
ejector, which forms the lower side thereof, 
through the opening 8, as shown in Fig. 2. 
The tubular bolt being then moved forward 
in sliding upon the breech of the barrel car 
ries the cartridge with it, the firing-stud bear 
ing on the center of the cap and moving the 
cartridge into the breech of the barrel, as 
shown in Fig. 3. At the instant that the front 
end of the ejector engages the breech of the 
barrel the motion of the ejector is arrested 
and the tubular bolt continuing to move for 
ward completes its forward movement inde 
pendently of the ejector, the latter being 
caused to extend beyond the breech of the 
tubular bolt, as shown in Fig. 3. As the tu 
bular bolt, reaches the forward limit of its 
movement its firing-stud 6 engages and com 
presses the center cap in the base of the car 
tridge-shell and discharges the same by per 
cussion, as will be understood. On the en 
sting reverse movement of the tubular bolt. 

A feed-opening 8 of suitable 
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the ejector 12 being in engagement with the 
base-rim of the cartridge-shell and being in 
contact with the closed front, end of the dove 
tailed groove 14 moves rearward with the tu 
bular bolt, thereby withdrawing the empty 
cartridge-shell from the breech of the harrel, 
the empty shell dropping through the opening 
9 as the latter is uncovered by the recession 
of the tubular bolt. I do not limit myself to 
the use of the firing-stud here shown, as the 
same might in some instances cause cartridges 
of the kind now in common use to be exploded 
while being placed in the breech of the gun. 
I have shown and described the firing-stud as 
one means for firing the cartridges; but I 
would have it understood that any suitable 
firing mechanism may be used in connection 
with my improvements. It will be under 
stood that any suitable means may be em 
ployed for thus actuating the tubular holt. 
I will now describe means which are adapted 
to this purpose. A rock-shaft, 16 is journaled 
transversely with relation to the arms or 
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plates 2 and in hearings 17 at the rear ends 
thereof, and said rock-shaft is provided with 
a rocking arm J.S., which is connected to the 
breech of the tubular bolt by a connecting 
rod 19, the latter being jointed, as at 20, piv 
otally to the rocking arm and pivotally joint 
ed at its front end to rearward - projecting 
lings or ear's 21, with which the breech of the 
tubular bolt is provided. It will be under 
stood that by in parting rocking motion to the 
shaft, 16, which may be done by a suitable 
handle or ever, reciprocating motion, such 
as before described, may be communicated 
to the tubular bolt and the arm loaded, fired, 
and the cartridge shell ejected in the manner 
herein before described. 

I will now describe means for automatic 
ally loading the gun. A magazine 22 rises 
from one side of the gum at a point opposite 
the feed-opening S when the tubular bolt is 
at the rearward limit of its movement. The 
magazine may be supported by any suitable 
means. I have here shown it as attached to 
and supported on one of the plates 2. The 
magazine is so disposed that the cartridges 
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therein descend by gravity, and the magazine 
is provided at its lower side with a feed-cham 
ber 23, of suitable shape and dimensions, in 
which is mounted a revoluble feeder 24. The 
latter is provided with a series of faces or 
seats 25, longitudinally disposed therein and 
concentric with its axis, which faces or seats 
are adapted to receive the cartridges succes 
sively as the latter descend by gravity in the 
magazine. The feeder thus forms a gate or 
stop to arrest, the descent of the cartridges 
and to regulate the admission thereof one by 
one into the tubular bolt through the open 
ing 8, this being accomplished by partly turn 
ing the revoluble feeder in the direction in 
dicated by the arrow in Fig. 8 when the tu 
bular bolt, reaches the rearward limit of its 
stroke. 

I will now describe means for automatically 

partly rotating the revoluble feeder at each 
rear stroke of the tubula 1 bolt. The revolut 
ble feeder is provided with ratchet-teeth 26 
at one end, which correspond in number with 
the faces or recesses 25. A bell-crank lever 
27 is fulcrumed to a suitable support, as at 
28, (shown in Fig. 6,) the lower arm 29 of 
which bell-crank lever extends under the 
tubular bolt and is adapted to be engaged by 
the can 10 on the under side of the latter and 
depressed thereby on the reverse stroke of 
the tubular bolt. A pawl 30 (indicated in 
dotted lines in Fig. 6 and shown in full lines 
in Figs. 2 and 7) is pivotally connected to the 
arm 31 of said bell-crank lever and is adapted 
to engage the ratchet-teeth 26 successively, 
and hence partly turn the revoluble feeder 
at each reverse stroke of the tubular bolt a 
distance sufficient to cause the revoluble 
feeder to discharge the cartridge carried 
thereby into the breech end of the tubular 
bolt, as will be understood. A spring 32 re 
turns the bell-crank lever to its initial posi 
tion (shown in Fig. 6) as said bell-crank lever 
is disengaged hy the can 10 as the tubular 
bolt moves forward, thereby engaging the 
pawl 30 with the next successive ratchet 
tooth. 
My improved machine-gun is highly effi 

cient when used singly and is effective in 
discharging shots with great, rapidity, a sin 
gle movement back and forth of the rock 
shaft sufficing for the loading, firing, and 
discharge of the cartridge-shell and reload 
ing for the next shot. Under certain condi 
tions, however, I propose to employ a num 
ber of my machine-guns in a single arm for 
field, naval, and other service, and in Fig. 1 
of the drawings I have shown a machine-gun 
thus organized, which I will now describe. 
A shield or casing 33, which is of substan 

tially cylindrical form, contains the guns, 
which are in this figure designated individu 
ally by the letter A. Any desired number of 
the guns may be used and the same are dis 
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posed one above another in horizontal tiers. 
The guns are provided with trunnions 34, 
which operate in vertical slots 35, with which 
the vertical supporting-bars 36 are provided. 
Cam-levers 37 are fulcrumed on the said sup 
porting-bars and are provided with eccen 
trically-disposed cam-slots 38, which engage 
the projecting ends of the trunnions, and the 
said. cam - levers have rearward - extending 
arms 39, which are connected together in se 
ries by a vertically - disposed rod 40. The 
rock-shafts 16 at the rear ends of the guns are 
common to each horizontally - disposed row 
thereof, said rock-shafts being journaled in 
vertically - disposed supporting-ha's 42 and 
forming the pivots of the guns, upon which 
they turn individually in vertical planes, so 
as to concentrate or diffuse their fire verti 
cally, as will be understood. The said rock 
shafts 16 are provided with sprocket-pinions 
43, engaged on one side by one lead of an end 
less sprocket-chain 44. Said sprocket-chain 
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engages an operating sprocket - wheel 45, 
which is actuated first, in one direction and 
then in the reverse direction through a par 
tial rotation by a hand-lever 46, which is con 
nected the reto by a pitman 47, rocking mo 
tion being hence communicated to the rock 
shaft 16 through said wheel 45, sprocket-pin 
ions 43, and sprocket-chain 44, as will be un 
derstood, thus actuating the firing mechanism 

ing the same to fire in volleys, as will be un 
derstood. A hand-lever 48 is connected to 
the rod 40 by a rod 49 and links 50 51 52, 
said links 50 52 being levers fulcrumed on 
suitable supports, as shown. In this embodi 
ment of my invention the magazines of the re 
spective guns incline rearwardly, as shown, 
so that their upper ends are accessible and to 
enable them to be readily charged. The con 

37 for raising and lowering the trunnions of 
the guns concent rate or scatter their fire ver 
tically, as may be required in action. 

I do not limit myself to the means herein 
shown and described for operating a number 
of my machine-guns in unison, as any suit 
able means may be substituted in lieu thereof. 
The shield or casing 33 may be pivotally 

mounted on a suitable carriage, as shown in 
In Fig. S I illustrate a cartridge-case hav 

ing a plurality of sections 53, which should 
correspond in number with the guns in a hori 
Zontal row and are adapted at their lower ends 
to register with the upper feed ends of the 
magazines. Each of the said sections is pro 
vided at its lower end with a hinged valve or 
gate 54, operated by a rod 55, connected to 
and actuated by a rock-arm 56 of a rock-shaft 
57, which is mounted on a plate 58, that con 
nects the upper ends of the sections 53 in se 
ries. The said rock-shaft 57 has an operat 
ing-arm 59, by turning which the valves 54 
may be simultaneously opened, so as to dis 
charge the cartridges in the sections 53 into 
the magazines of the guns. A locking-bolt 
60 is employed to keep the valves 54 normally 
closed, the said locking-bolt engaging the op 
erating-arm 59, as shown. 
Having thus described my invention, I 

claim 
1. In a firearm, the combination of a bar 

rel and a bolt, adapted to slide telescopically 
thereon, to contain a cartridge and load the 
Sane into the barrel as the bolt moves for 
ward, said bolt having an opening in one side 
through which the cartridge is fed thereto, 
and another opening, in advance of the for 
mer, covered by the barrel as the bolt moves 
forward and uncovered by the barrel as the 
bolt recedes, through which latter opening 
the shell of the exploded cartridge is ejected, 
substantially as described. 

2. In a firearm, the combination of a bar 
rel, a bolt adapted to slide telescopically 
thereon, to contain a cartridge and load the 
same into the barrel as the bolt moves for 

ward, said bolt having an opening in one. 
side, through which the cartridge is fed 
thereto, and another opening in advance of 
the former, covered by the barrel as the 
bolt moves forward and uncovered by the 
barrel as the bolt recedes, through which lat 
ter opening the shell of the exploded car 
tridge is ejected, and an ejector movable lon 
gitudinally with said bolt on the forward 
stroke of the latter, said bolt, and ejector hav 
ing coacting stops, to withdraw said ex 
tractor from the breech of the barrel on the 
reverse stroke of the bolt, substantially as 
described. 

3. In a firearm, the combination of a bar 
rel, a bolt adapted to slide telescopically 
thereon and to carry and load a cartridge 
into the barrel, said bolt having an opening, 
uncovered by the barrel, on the reverse move 
ment of the bolt, in advance of the seat of 
the cartridge on the initial movement of the 
bolt, an extractor movable with the bolt and 
also novable longitudinally independently 
of the bolt, and stops to limit said move 
ment of said extractor, substantially as de 
scribed. 

4. In a firearm, the combination of a bar 
rel, a bolt adapted to slide telescopically 
thereon, to carry a cartridge and load the 
same into the barrel as said bolt moves for 
Ward, said bolt having an opening, in ad 
vance of the seat of the cartridge on the ini 
tial movement of the bolt, and uncovered by 
the barrel on the reverse movement of the 
bolt, and an extractor, movable with the bolt 
and also movable longitudinally independ 
ent of the bolt, said extractor having a flange 
to engage the base-rim of the cartridge-shell 
and said extractor being adapted to contact 
with the barrel, on the forward stroke of the 
bolt, whereby the forward movement of said 
extractor is arrested, prior to that of the bolt, 
and said extractor and bolt having coacting 
stops, to move said extractor rearward with 
said bolt, substantially as described. 

5. In a firearm, the combination of a bar 
rel, a bolt adapted to slide telescopically 
thereon and to carry and load a cartridge 
into the barrel, said bolt having an opening, 
uncovered by the barrel on the reverse move 
ment of the bolt, in advance of the seat of 
the cartridge on the initial movement of the 
bolt, an extractor movable with the bolt and 
also movable longitudinally independently 
of the bolt, stops to limit said movement of 
said extractor, and means to feed a cartridge 
singly to the bolt on the rear stroke of the 
latter, substantially as described. 

6. In a firearm, the combination of a bar 
rel, a bolt adapted to slide telescopically 
thereon and to carry and load a cartridge into 
the barrel, said bolt, having an opening, un 
covered by the barrel on the reverse move 
ment of the bolt, in advance of the seat of 
the cartridge on the initial movement of the 
bolt, an extractor movable with the bolt and 
also movable longitudinally, independently 
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to the bolt on the rear stroke of the latter 
and means to actuate said bolt, substantially 
as described. 

7. In a firearm, the combination of a bar 
rel, a bolt adapted to slide telescopically 
thereon, and to carry and load a cartridge into 
the barrel, said bolt having an opening, un 
covered by the barrel, on the reverse move 
ment of the bolt, in advance of the seat of 
the cartridge on the initial movement Of the 
bolt, an extractor movable with the bolt and 
also movable longitudinally independently 
of the bolt, means to feed cartridges singly 
to the bolt on the rear stroke of the latter 
and a rock-shaft having a rock-arm, and a rod 
connecting said rock-shaft to said bolt, Sub 
stantially as described. 

8. In a firearm, the combination of a bar 
rel, a bolt adapted to slide telescopically 
thereon and to carry and load a cartridge into 
the barrel, said bolt having an opening un 
covered by the barrel, on the reverse move 
ment of the bolt, in advance of the seat of 
the cartridge on the initial movement of the 
bolt, an extractor movable with the bolt and 
also movable longitudinally independently 
thereof, stops to limit said movement of said 
extractor, means to feed cartridges singly to 
the bolt on the rear strokes of the latter, an 
actuating-shaft and connections between the 
former and the bolt, substantially as de 
scribed. 

9. In a firearm, the combination of a bar 
rel, a bolt adapted to slide telescopically 
thereon and to carry and load a cartridge into 

s 

of the bolt, means to feed cartridges singly the barrel, said bolt having an opening un 
covered by the barrel on the reverse move 
ment of the bolt, in advance of the seat of 
the cartridge on the initial movement of the 
bolt, an extractor movable with the bolt and 
also movable longitudinally independently 
of the bolt, stops to limit said movement of 
said extractor, a magazine, a revoluble feeder, 
and connections actuated by the bolt to oper 
ate said revoluble feeder, substantially as 
described. 

10. In a firearm, the combination of a bar 
rel, a bolt adapted to slide telescopically 
thereon and to carry and load a cartridge into 
the barrel, said bolt having an opening un 
covered by the barrel on the reverse move 
ment of the bolt in advance of the seat of 
the cartridge on the initial movement of the 
bolt, and also having a cam, an extractor 
movable with the bolt, and also movable lon 
gitudinally, independently of the bolt, stops 
to limit said movement of said extractor, a 
magazine, a revoluble feeder to convey car 
tridges singly from the magazine to the bolt, 
said revoluble feeder having ratchet-teeth, a 
lever actuated by the cam of the tubular 
bolt, and a pawl carried by said lever and 
engaging the ratchet-teeth of said revoluble 
feeder, substantially as described. 

In testimony that I claim the foregoing as 
my own I have hereto affixed my signature in 
the presence of two witnesses. m 

HERMAN H. TOLL. 
Witnesses: 

E. B. TOLL, 
A, B, CLARK, 
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