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4'o all willon, is play concern: and the gun can then be moved for the pur 
Beit know a that I, TIORSTENNoRDENIFEIT, pose of aiming, either by means of a shoulder- 50 

a subject of the King of Sweden, residing at 53 crutch attached to the cradle or otherwise; but 
, Parliament Street, in the city of Westminster, on the commencement of the recoil the hy. 
5 England, civil engineer, have invented certain draulic pressure within the system becomes 

; 2w and useful in provements in Gun-Carriages great, the brake - block is their strongly 
Applicable siegially to Machine - Guns, of pressed against the surface opposed to it, and 55 
which the following is a specification. the gun is titas sectarely locked in position un 
This invention has for its object improve- til the disturbace to which the recoil gives 

to ments in gun-carriages applicable especially to rise has ceased. Elevating-gear lay be ap 
in achine-guns. ... plied, consisting of a in axis with hand-wheel 
The gian is carried in a cradle, in which, on carried upon the eradle ancia worm on this 60 

recoil, it is abie to slide. The cradle is pro- axis. The worn engages with a worn-wheel, --- 
vided with rulinions, and these. are received and thus by a frictional connection turns at 

is into bearings on a forked support. The Stein spur-wheel engaging with an arc of tectin con 
s supp3:ri, pivots vertically ill a Socket ceat tie with the tulinion-be: rings all formed 

formed at the top of a conical pedesia. The or fixed upon the sane support. 
gun has a ran fixed to it, and this enters a cyl- For the purpose of training the gun, a ring 
inder fornied to the cradle. . When the ram of worm-teeth is formed around the pedesta, 

2O is driven in iy the recoil, it expels water or a worm on 3 transverse horizontal axis gear's 
liquid frosa the cylinder, aud this passes into with the ring in rear, and the bearings in yhich 
3, second cylindie'. The second cylinder cou- this axis is carrieti are on the support which 7o 
tains a 'all of age diameter than the first, carries the triliaiois. On the saiale:Xis yith 
aid disk-sirings are applied to control the the worn there is also a beveled wheel. A n 

25 movemelf of this ram. The springs are com- other similar wheel gear's with the first ev 
pressed when, in conscience of the recoil, the eled wheel. Its axis, which is provided with 
rain moves outward from the cylinder. The a hand-wheei, is supported at one end iy a 7 
play of the springs is less than the distance pin on a sleeve en braging the axis of the 
through which the gun recoils, in consequence worn and at the other by a bearing connected 

3O of the difference in area of the two rains. The by a universal joint to the cradle, and in this 
space occupied ly the springs consequently is bearing the axis of the hand-wheel is able to 
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- 

short. The flow of the water or liquid from move longitudinally, as well as to turn. SC 
one cylinder to the other is controlled by throt- In order that my said ii) wentioid raily he intost 
ling it; in a narrow passage, and during the fully understood and readily carried into ei - 

3. 'ecoil the passage may be gi’aduaily contracted fect, I will proceed to describe the drawings 
until the grin is brought to rest. A conven- hereunto annexed. - 
ient way in which to vary the dinnensions of in the accompanying drawings, ligure is 8 
the passage colnecting the two cylindel's is to a side elevation with the gi in place; Fig. 2, 
provide a suitably-shaped tail on the first ran pia a with the gun onitted; Fig. 3, a rear 

i0 io alter and paitially ill this passage. ap- elevation with the gui) in place: Fig. 4, a ver. 
ily also a thirti hydraulic cylinder, and the tical longitudinal section with thegan in place, 
ran of this cylinder is armed with a brake- and Fig. 5 a transvers: Section of a gun-car. 9C) 
block, which bears against a surface around riage adapted to receive a machine-gun. Fig. 
one of the Bearings and concentric with the G is a detail view, partly in horizontal section 

45 runnions. 8. and partly in plal, showing portions of the When there is little or no hydraulic press- training mechanism. 
tre in the systein, the brake does not interiere A. is a coaxical pedestal carrying the forked 95 
with the trunnions moving in their bearings, stendard or support B, which is able to rotate 
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communicating with the cylinder C. 

about a vertical axis. B' are bearings on this 
support, which receive the trunnions C C of 
the cradle C. 
D is the gun. It is able to slide longitudi 

nally in the cradle. 
E is a ram fixed to the gun, and it enters a 

cylinder, C, formed in the cradle beneath the 
gun. Theram Emay, but less conveniently, be 
replaced by a piston-rod and piston, and when 
speaking of a “ram' I intend to include this 
form. 
C is another cylinder of larger diameter 

m It also 

contains a ram, and this abuts upon a steel 
spring, F. The spring represented in the 
drawings is composed, in a well-known man 
ner, of a series of dished disks of steel; but a 
coiled spring may be substituted. The spring 
abuts in real upon a support, C, carried by 
arms projecting from the cradle. , 
G is a third hydraulic cylinder. It is mount 

ed upon the cradle and in constant communi 
eation with the other cylinders, C and C. The 
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ram of the cylinder G abuts upon an arc, B", 
on the standard or support B. The gun-car 
riage shown in these figures is also provided 
with elevating and training gear; but this may 
be omitted and the gum directed by means of 
a shoulder-piece, stock, or crutch. The ele 
vating-gear consists of an axis, H, on which is 
a hand-wheel, H', and a worm, H. 

I is an axis, also carried upon the cradle, 
and on it is a worm-wheel driven by the worm, 
and a spur-wheel engaging with an arc of spur 
teeth B, formed in connection with the forked 
standard B. The spur-wheel is not rigidly 
fixed upon the axis H, but is connected there 
with by frictional holding-gear, so that the 
teeth may not be exposed to excessive strain 
by the recoil of the gun. On firing, the ram 
E is driven into the cylinder C, and liquid 
is forced out of this cylinder into the larger 
eylinder C. The plunger of this cylinder is 
thereby caused to move outward, but through 
a distance less than that over which the gun 
recoils. It compresses the spring F, which is 
made proportionally stiff, in consequence of 
the small amount of play required. A short 
spring can be used, and this is a great advan 
tage derived from the employment of two cyl 
inders of different areas in the manner de 
scribed. When the recoil is complete, the re 
action of the spring brings the gun forward 
again to the firing position. 
The speed of movement both in recoil and 

return to the firing position is regulated by 
suitably adjusting the dimensions of the pas 
sage between the cylinders C and C. This 
may be done by providing the ram E with a 
tail, E, entering the passage from one cylin 
der to another. The tail is so shaped as to 
close the passage in which it moves to the 
extent required. ... While the gun is in move 
ment, during recoil and return to the firing 
position, the ran in the cylinder G is exposed 
to pressure, and the brake-block which it 

the force of the recoil is expended. 

I turning support mounted in the 
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carries bears forcibly against the arc B on 
the standard B. Thereby the gun is locked, so 
that the elevation cannot be changed, and the 
gun has not to be separately aimed for each 
discharge, as it would be if the concussion on 
discharge were able to change the elevation. 
Nevertheless, after the gun has come to rest, 
the recoil having expended itself, the eleva 
tion may be changed by turning the elevating 
wheel H; or if mo mechanical elevating-gear 
be provided, then the gun may be directed by 
a stock or shoulder-crutch, against which the 
shoulder is pressed. 

Mechanical training-gear may also be pro 
vided, as the drawings show, in which ease 

75 

worm-teeth are provided at A', around the 
pedestal A, and a worm, K, engages with 
these teeth. This worm is carried on a trans 
verse horizontal axis, K, and the bearings 
for this axis are upon the forked standard B. 
The axis K is turned to train the gun by 
means of a hand-wheel, L, on an axis, L. The 
axis is able to slide through the swiveling 
bearing C* upon the cradle, and its inner end 
is connected (but so as to be able to turn) 
with a sleeve, K*, on the axis K. 
K and L are geared together by beveled pin 
OS 
Having now particularly described and as 

90 

The axes 

95 
certained the nature of my said invention and 
in what manner the same is to be performed, 
I declare that what I claim is 

1. A gun - carriage comprising a cradle 
mounted on trunnions, in which cradle the 
gun is able to move longitudinally, and two 
hydraulic cylinders upon the cradle, commu 
nicating with each other and of different di. 
ameters, the cylinder of smaller diameter re 
ceiving a ram connected with the gun and 
that of larger diameter being furnished with 

OO 
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a ram operating against a spring to check 
the recoil, and moved by the reaction of the 
spring to return the gun to the firing posi 
tion. . 

2. A gun - carriage comprising a cradl 
mounted on trunnions, and a hydraulic cyl-. 
inder mounted on the cradle controlling the 
recoil of the gun, and another hydraulic cyl 
inder communicating with the first and hav. 
ing a ram exerting a pressure against the 
support on which the cradle is carried, and 
thereby preventing the movement of the cra 
dle during the recoil, but leaving it free to be 
moved to alter the elevation of the gun when 

3. A gun - carriage comprising a cradle 

O 
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mounted on trunnions, in which cradle the 
gun is able to move longitudinally, and a 
hydraulic cylinder on the cradle receiving a 
ram connected with the gun, suchram having 
a tail or prolongation of varying cross-section 
entering a passage through which liquid is 
driven by the movement of the gun. 

4: The combination of the pedestal, the 
pedestal, the 

worm-teeth around the pedestal, the worm 
130 
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engaging the worm-teeth, the transverse hori- by the turning support and with which said 
Zontal axis of the worm carried by the turn- bearing has jointed connection, substantially 
ing support, the hand-wheel I, the sliding as and for the purpose set farth. 
hand-wheel axis gearing with the worm-axis, THORSTEN NORDENFELT. 

5 the sleeve on the worm-axis for supporting Witnesses: 
the hand-wheel axis, the bearing C* for the PIIILIPTAINE, 
hand-wheel axis, and the gun-cradle carried F. J. NORRIS. 
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