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UNITED ST 

GUN CARRIAGE HAVING A. 
. . . . Application filed April 30, 1923. Serial No. 635,723. 

To all whom it may concern: . . . 
Beit known that I, EUGENE ScHNEIDER, a citizen of the Republic of France, residing 

at Paris, France, have invented new and use. 
- 5 ful Improvements in and Relating to Gun 

Carriages Having Cranked Carriage. Axles, 
which invention is 
following specification. . . . . . . . . . ." 

. As is well known the provision of a cranked 
10 carriage axle in wheeled gun carriages. 

is chiefly designed to allow of raising at 
will the line of fire, i.e. to the axis of the 
cradle trunnions, to a variable height above 
the ground from the lowest position occupied 

15 by the trail body when firing in a horizontal 
line, or at low angles of elevation, whereas 
the trail body is raised into its highest posi 
tion for 
tion. . . . . . . . . . . . . 

20. In the ordinary gun carriages of this type, 
a hand labour manoeuvre is required for 
effecting the desired changes in the position 
of the carriage axle, after which the usual gun elevating mechanism is operated. 

255. With the object of saving time, it has 
already been proposed to perform these two 
manoeuvres simultaneously by means of one 
and the same hand-actuated mechanism. 
That proposed procedure is however very 

30 faulty, because it entails in addition to the 
effort required to be exerted for the purpose 
of elevating the gun, also the still very great 
effort which is required for effecting the 
rotation of the carriage axle and raising the 

35. weight of the gun and carriage resting upon 
the said carriage axle. . . . . . . . 
The present invention has now for its 

object to provide an improved wheeled 
carriage (running on the usual road wheels, 

... 40 or carried by an endless track) having a 
cranked carriage axle, in which the opera 
tions of raising the height of the line of fire. 
and elevating the gun are effected simulta 
neously but by means of separate and inde 

45 pendent mechanisms, instead of one common 
mechanism as hitherto. . . " 
According to this invention the raising of 

the line of fire is effected by means of a 
motor. Such as a metal spring motor or the 

50 like having as hereinafter described a three fold function; namely it serves as a motor 
for r 

55 for actuating the elevating mechanism; and 

ATES 
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carriage during transport. 

s, the operation of the elevating mechanism. 
fully set forth in the . . . . . . 

- . . . . . . . ... can then come automatically into action to 

firing at very high angles of eleva-elastic suspension between the 

raised position of the latter, is effected like 

-owered. 

Figure 1 is a longitudinal elevation partly is 
in section taken along the line 1-1 of Fig 

riage axle is shown with its cranked portion 

in section, showing the cranked portion. 

or raising the height of the line of fire. 
whilst serving at the same time as a counter 
balancer for diminishing the effort required 

. . . . . . . 1476,849 

PATENT of FICE. 

CRANKED CARRIAGE AXLE. 

it serves as an elastic suspension for the gun - 

This spring motor is so designed that it 
can be brought into action by the operation 
of the elevating mechanism. In other words. 
effects a release of the spring motor which 
raise the height of the line of fire, whilst the 
operation of the elevating mechanism is 65. 
effected without effort owing to the approxi-. 
mate counterbalance of the weight which 
has to be overcome by the elevating mecha-. 
nism. The spring motor is, further, so de- . 
signed that when the engagement normally to . . . 
produced by means of the elevating mecha 
nism is undone, the spring will then act as an 

- he gun carriage . 
and the wheeled axle or the endless track 
truck. . . . . . . . . . 
The lowering of the line of fire from a 

is 1. 

wise without effort by means of the improved 
apparatus, since the effort transmitted to 
the elevating mechanism by the weight of 
the gun carriage, is approximately counter 
balanced, because the motor springs are grad 
ually compressed as the carriage axle is 
Various practical embodiments of this in-85 

yention are illustrated by way of example - 
in the accompanying drawings in which:--- i. 

Figures 1 to 6 illustrate a first embodiment: 
of the invention. . . . . . . . . . . . . 

ure 2. - . . . - - - - - - - - 
Figure 2 is a vertical cross-section 

along the line-2-2 of Figure 1. - . . . . . 
Figure 3 is a partial cross section taken 93 

along the line 3-3 of Figure 1. . . . . . . 
Figure 4 is a partial rear end elevation 

showing the elevating mechanism and its 
engagement with the motor for raising the 
line of fire. In these four figures the car-06 

taken 

A in the lowest position. 
Figure 5 is a longitudinal elevation partly 

its highest position, and the gun barrel in 19 
its position of greatest elevation; and . . . . . 
Figure6 is a similar longitudinal eleva 

tion partly in section, showing the gun in . 
condition for transport after disengagement. 
has been effected between the elevating it 

  

  

  

  

  

  

  



mechanism and them - 
height of the line of fire. . . . 
...Fig. 7 is a side elevation, partly in section, 

illustrating angther embodiment of the in 
ventive idea, the carriage axle being shown 
in its lowest position; 

- Fig. 8 is a sectional 
8-8 of Fig. 7; - - - - - - - 

Fig. 9 is a view similar to Fig. 7 showing 
the carriage axle in its highest position; : 

..10 is a side elevation 
of a third embodiment of the inven 

Referring to E. drawing 
reference character's refer to like part 

20 throughout the several views, and particu 
3. larly to Figs: 1 to 6 inclusive, A is the 

cranked carriage axle of the improv 
irriage. As shown the gun carriage 

allow the carriage lead to 
ad B carries a 

... 

section for this purpose as shown ... 
30 1. The sleeve C whilst being capable 

sliding along the carriage axle, 
pable of r rotating with the latter in the car 

... riage head B. With this object the outside 
- - - of the said sleeve is circular 

- . . . . . is - engage 

the side frame. 
The mechanism fo 
ead-along the car 

plates of the carriage. 
sliding the carriage 

40 and is not shown. 
. . . . For the purpose 

ind the carriag ------------- - - - - - - - - 
carriage comprises according to this inven 
tion, a motor consisting of a pair of spring 
D. These springs beariat one end again 

of rotating the sleeve C. 
xle A, the improvel gi 

casings E fixed to the gun carriage, and at 
their other ends, they bear against the end . 
fof a tube F which is capable of longitu 
inal movement-in-the cylinde - - - - - lent in the cylinder E. The 

s provided externally with a rack 
ch meshes with a toothed sector C1 

if the springs - - - - 

able initial tension it will w: them to expand freely : 

C. there is mount - - meshing with a sector His 
underside of th 

1,476,849 
otor for raising the 

sleeve C are connected wit 
taken on the line 

partly in sec 

follows:- 

plates of t 
worm is meshing with 

slide 
For is fixed a to . . . . . . . . . . the Inediurn of a pinioni. 

: carriage. 
d in cross 
in Figure 
is also ca-. 

. . . . . . . . ar. . . . . ; : ... a ... . ; part K in the pinio 

having any longitud 
held between supports that ser 

- - is serey threaded portion K 
riage axle is of a well known ordinary type Illit ; : " , ;". . . . . . . . . . . . tain almount of pla 

cup 
; : re 

g 
one of the closed endsie of the cylindrical 

men 

iD. have 
- of 

order. that this expansion shall produce 
pf the racks F, and 

othed sectors - pic 

ed loose a 
eguti: 

a 

axis of the trunnions of the said cradle. A clutch I aflows of establishing a driving. 
connection between the sector G. and the . . . . 
sleeve C, or of making it loose in relationite. . . . . . . 
the latter, at will. he sector G and 70 

each other, then - 
any rotational motion given to the sleeve-C 
by the springs D, will cause likewise rota 
tional motion of the sector H. and conse 
quently a raising of the forward part of .75 
the cradle when the carriage axle is raised. -- 
The engagement of the motor springs D. 

m is effected as 
mechanism com 

- 

the elevating mechanism 
ollows: The elevatin 

prises, for instance, 
motion is tr 

the gun ca. 

d on a cross shaft 

is fixed a toother whe 7". 
i: mounted on a squa: epart k o - - - - 

inding along the axis of one of the tub 
F and the corresponding cylinder E. This rod is capable of a limited long 
movement by slidi as 
time it is guided 
cylinder E. The pinio 

d: This rol 
which works in a 

with 

for the end K of the 
agun hit L having a flan ge e o se 

at the end 

lith 
gitudinainiotion 
gs. 1 and 3) et . . . a necked 

portion K of the rod This fork may 
lehoyed out of the svay in order t y 
the rod K to have a freelongitudinal move 

t whereby the tube F is carried along 
he rod is, llowing the springs to by 

lastics 
The 

illed with its e cylinder E. 
- iy 

72 journallied 
- - - 

a st: 
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in position. These springs can expand onl 
when the elevating mechanism is operated. 
If, for the purpose of elevating the gun, 
the elevating mechanism is operated b. 
means of the handwheel J, the springs 
are, by this very fact, allowed to expand 
and produce a rotational movement of the 
sleeve C by a longitudinal movement of the 
racks F. This rotational movement, if the 
pinion G has been previously brought into 
mesh by means of the clutch I, causes a 
rotational movement of the toothed sector 
G, and, consequently, a rising movement of 
the sector H formed on the underside of 
the cradle, whilst at the same time the ro 
tational movement of the sleeve C produces 
a rotational movement of the carriage axle 
A. From this, it will be perceived that the 
actuation of the elevating mechanism by 
hand is followed by an automatic actuation 
of the sector H', that is to say, by a counter 
balancing of the OScillatory mass and an 
automatic raising of the line of fire. 

In order in any position of elevation, to 
prevent the sector H from having a tend 
ency to carry the tubes F along by the ac 
tion of the vertical component of the force 
exerted by the recoil brake, provision is 
made for holding these tubes F by means of 
the gearing i, j, k, the fork M and the nut 
L. This nut L is guided by a rib IL in a 
groove. e. formed in the cylinder E. Con 
sequently the tubes F can move only as a 
result of the rotation of the rod K, and this 
latter rotation can in its turn take place only when the elevating mechanism is be 
ing operated. In other words, any eleva 
tion of the gun barrel is followed instantly 
by an automatic expansion of the springs 
D, which expansion can take place only as 
a result of the movement of the nuts Iu. 
Inversely, the springs are prevented from 
expanding when, by reason of the stoppage 
of the operation of the elevating mechanism 
the nut L. has been locked upon the Screw 
thread K of the rod K. 

For road transport, the parts are placed 
into the position shown in Figure 6 where 
in the horizontal portion of the carriage 
axle is situated practically in the horizon 
tal axle plane of its journals. For this pur 
pose the fork M is moved out of the way by 
operating the handwheel m, in the requisite 

55 direction. The corresponding rod K is then 
able to move freely in the longitudinal di 
rection; in other words the springs D are 

60 

quite free to expand or contract, care having 
been taken to move the pinion G out of 
mesh by sliding the clutch I in the requisite 
direction. 
All shocks experienced by the road whee 

or the endless tracks of the gun carriage are 
transmitted through the carriage axle A and 
the pinions C fixed to the sleeve C, to the 
racks F, thereby causing compression of 

3. 

the springs D at each rising movement of 
the carriage axle. Inversely, a following 
descent of the carriage axle will have the 
result of causing the racks F to move lin 
the opposite direction, and thus producing 
a corresponding expansion of the springs D. 

It will thus be perceived that the springs 
ID have the three-fold function ascribed to 
them hereinbefore, namely:-They act as a 
motor for raising automatically the height. 
of the line of fire at every fresh elevation 
of the gun barrel; they act at the same time 
to counterbalance the oscillating mass for 
the purpose of diminishing the effort re 
quired to actuate the elevating mechanism 
by hand; and finally they act as an elastic 
Suspension for the load during road trans 
port. 

In the embodiment illustrated in Figs. 
7 to 9 inclusive, the gun carriage cradle 
carries only one toothed sector H which is 
centred on the axis h of the cradle trun 

inions, and which serves both as an elevating 
sector and as a transmission member for the automatic actuating apparatus of the mech: 
anism for raising the height of the line of 
fire. 

70 

5 

80 : 

85 

90 

For this purpose the sector H meshes. 
with a pinion G mounted on an intermedi 
ate shaft N parallel to the axis of the carri 
age axle and journalled in the side frame 
plates of the gun carriage. 
N are fixed the two pinions C meshing with 
the racks F formed on the tubes F against 
the bottoms of which the springs D take 
their bearing. Except during road trans 
port, the pinion G is locked on the shaft 
N by means of a clutch I actuated as here 
inafter described. The shaft N carries on 
one end a pinion C* which is fixed to it 
and meshes with the spur teeth O' of one 
of the two toothed sectors of a disk of 
which the other (having helical teeth 0) 
mechanism i-j*-ij-i actuated by means 
of the handwheel J. The disc O-O is ar 
ranged to rotate with the carriage axle A 
whilst being able to slide along it. 
mechanism for actuating the clutch I is so 
designed as to effect at one and the same 
time the unlocking of the pinion, G from its 
shaft N, and the unmeshing of the worm 
f° from the helical sector teeth O. The 
combination J-j-i is carried by a box P 
which is capable of swivelling around a pin 
p' carried by one of the side frame plates 
of the gun carriage. The shaft i* is jour 
nalled at one end in this box P, and at its 
other end in one end of a lever Q fulcrumed 

25 at q on a bracket B attached to one of the 
side plates of the gun carriage. The free 
end of the lever Q carries a nut Q work 
ing on a screw R which is journalled in a 
fixed support B and can be actuated by . 
means of a handwheel. r. By turning the 

On this shaft. 

95 

00 

05 

meshes with the worm, j of the elevating - 
O 

The 
5 

20 

130 



O 
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20 

2. 

handwheel r" in the requisite direction, the 
nut Q} is raised, and with it the worm i the 
shaft f° of which swivels around the pin p. 
At the same time, by means of a forked lever 
I, the clutch sleeve I is moved towards the 
left, thus releasing on one side the pinion G, 
and on the other, the sector O, whereby, as 
in the preceding example, the springs D are 
allowed to act as an elastic suspension for 
the gun carriage during road transport. 
In the embodiment illustrated in Figs...10 

to 12 inclusive, the cylinders E, in which 
work the tubes F serving as abutments for. 
one end of the motor springs D, instead 
of being fixed to the gun carriage, are sup 
ported by the gun carriage cradle H by 
means of pivotal joints E. 
tubes F is pivotally connected at its outer 

Each of the 

end at F to an arm f projecting from a 
toothed sector F mounted loose on the cor 
responding trunnion h of the cradle. This 
sector. F meshes with a toothed sector C 
which rotates with the carriage axle A 
whilst being capable of sliding along it. 
On the axle. A there is also mounted loose 
a toothed sector G meshing with a toothed 

30 

35 

the toothed sector H. 

sector H formed on the underside of the 
carriage cradle H, as in the example shown 
in Figures 1 to 6. The sector G is nor 
mally locked with the carriage axle A by 
means of a clutch I. The hand-actuated ele 
vating mechanism comprises the handwheel. 
J whose motion is transmitted through a 
worm f° to a worm wheel j fixed on a 
shaft it journalled in a side frame plate of 
the gun carriage, and carrying two beyel 
pinions ji, ii. The pinion it meshes with 
a pinion f fixed on a shafti carrying the 
guin-elevating pinion i which meshes with The pinion 
meshes with a pinion C* fixed to the toothed 
sector C. 

It will be perceived that if whilst the 
sector G is in engagement, the handwheel 
J be actuated in the requisite direction, the 
transmission terminating in the gun-elevat 
ing sector H will thus be operated by 
hand by means of the pinioni", and at the 

55 

mass by the hand-actuation of the elevating 
30 

same time the motor springs D are rendered 
free to exert their automatic effort which 
is transmitted through the sector F to the 
sector C1, and through the latter to the 
carriage axle A and to the sector G which 
is in mesh with the sector H. As in the foregoing examples, there is produced in 
this manner automatically a raising of the 
height of the line of fire at the same time as a counterbalancing of the oscillating 
mechanism. Always as in the foregoing 
examples the unlocking of the sector G 
allows the springs D to act as an elastic sus 
pension between the carriage axle and the 
oscillating mass during road transport. 

Having now particularly described and 

a spring motor for rotating 
vating means for rendering said motor ef 

1,476,849 

ascertained the nature of our said invention 
and in what manner the same is to be per 
formed, we declare that what we claim is:- 

1. A gun carriage of the type described 
comprising, in combination, a cranked axle, 70. . 

resilient means for rotating said axle, ele 
vating mechanism for rendering said means 
operative, and means for rendering said 
resilient means ineffective for rotating said 
axle. . . . 

2. A gun carriage of the type described 
comprising, in combination, a cranked axle, 

said axle, ele 

fective, and means for rendering said motor 
effective as an elastic suspension for said 
carriage on said axle during road transport. 

3. A gun carriage of the type described 
comprising, in combination, a cranked axle, 
a spring motor for rotating said axle and 
for counterbalancing the oscillating mass of 
said carriage, elevating mechanism for ren 
dering said motor effective to rotate said 
axle, and means for rendering said, motor 
ineffective to rotate said axle. 

4. In a gun carriage of the type described, 
the combination of a cranked axle, a cradle 
supported by said axle, a sector secured to . 
said cradle, a rotatable member having en 
gagement with said sector, resilient means 
for rotating said member, a clutch inter 
posed between said member and said re 
silient means, and elevating mechanism for. 
rendering said resilient means effective to 
rotate said member. 

5. In a gun carriage of the type described, 
the combination of a cranked axle, a cradle. 
supported by said axle, a sector Secured to 
said cradle, a gear rotatably mounted on. 
said axle, one or more spring motors for ro 
tating said gear, a clutch interposed between 
said gear and said motor or motors, and ele 
vating mechanism for rendering said motor 
or motors effective to rotate said gear. . . . 

6. In a gun carriage of the type described, 
the combination of a cranked axle, a cradle 
supported by said axle, a sector secured to 
said cradle, a rotatable member having en 
gagement with said sector, resilient means 
for simultaneously rotating said axle and 
member, a clutch interposed between said 
resilient means and said member, and means 
for preventing said resilient means from ro 
tating said axle and member. - 

7. A gun carriage of the type described 
comprising a cranked axle, a spring motor. 

is 

80 

83 

90 

100 

10s 

0. 

115 

120 

supported by said axle, a cradle supported . 
by said axle, means operatively connecting 
said cradle and motor, and means for ren 
dering said motor effective to simultane 
ously rotate said axle and tilt said cradle. 

25 

8. In a gun carriage of the type described, 
the combination of an axle, a cradle mount 
led on said carriage, one or more cylinders 
secured to said carriage, a tube in each of . 30 
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said cylinders, a resilient member in each 
of said tubes, a rack formed on each of said 
tubes, a sleeve journalled in said carriage, 

0 

a pinion fixed to said sleeve and having en 
gagement with said rack, a sector movably 
mounted on said sleeve, means for locking 
said sector to said sleeve, a second sector 
secured to said cradle and having engage 
ment with said first-named sector, and ele 
vating mechanism for rendering said spring 
effective to simultaneously rotate said axle 
and tilt said cradle, and means for render 
ing said spring effective as a suspension for 
the carriage on said axle. 

9. A gun carriage comprising a cranked 15 
axle, means for rotating said axle and for 
counterbalancing the oscillating mass, and 
elevating mechanism for rendering said 
means effective, said means being adapted 
to serve as an elastic suspension for said 20 
gun carriage during road transport. 
In testimony whereof I have signed this specification. 

EUGENE SCHNEIDER. 
Witnesses: 

ANDRÉ MosTICKER, 
LOUIS GARDET. 


