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.17_’0_ all whom it may concern.:
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Be it known that I, Eveine bCHI\EIDER
a.citizen of the Repubhc of France, residing

“at_Paris, France, have invented new and use— :

ful Improv ements in and Relating to Gun
‘Carriages Having Cranked Canlace Axles,
which . invention is fully. set +orth in the
following specification.

As is well kmown the provisionof a 01 anhefl
carriage axle in wheeled " gun- carriages
is «chi eﬁy designed to allow ot raising- “at

will the line of fire, i..e: to the axis of the:
cradle trunnions, toa variable height above’
the ground from- t"le lowest pos1t10n occupled'
by the trail body-when firing in a horizontal

Line or at low angles of elevation, whereas

the trail body-is raised into its hlghest posi-:
tion for ﬁrmg at very ]:ucrh angles of eleva- -

tion,

In the orcunary gun carnages of this type
a_hand labour-manceuvre is required fol
effecting the desired changes in the position

of the cwrrlage axle, after which the usual
. gun_elevafing mechanism is operated.’
23

“With :the object of saving time, it has

“already been proposed to perform these two
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manceuvres simultaneously by. means of one
and the. same hand- actuated mechanism.
That’ proposed procedure is however very

faulty, because it entails-in addition to the = -

“effort reqmred to.be exerted: for the purpose
of elevating the gun, also thestill very great
effort .which is req1 tired - for effectmrr -the
“rotation of the carriage axle and raising the

-weight of the gun and carriage restmcr uron :
: ~ in-section taken along the hne 1—1 oi Pig-

the said carriage axle; -

~The - present - mventmn ‘has now for 1ts’

ob}ect to provide an improved wheeled gun

carriage (runmng on the usual road wheels,” 2
an-éndless track) having o
cranked carriage - axle, in -which the opera—'
tions of raising the he1ght of the line of fire
- and ‘elevating the gun are effected simulta- .

or earried hy

neously but bv ‘means of sepamte and inde-
pendent, mechanisms, instead of one common
mechanism as hitherto.”

According to thls invention the I‘alSlIlG' of:,

‘the line of fire is effected by means of a

~motor, such as a metal spring motor or the
like. having as hereinafter described a three- -
fold funct:on namely it serves as a motor.
for raising the height “of the line of fire,"

whilst:ser ving at the same time asa counter-

balaricer for d]mmzshmg the effort required

fm ﬂctva,tmcr the. elevatmv mechamsm and

Senal "qo 635, :23

carriage during transport.:

This spring .motor. is so- de81g'1ed that it
can be brought into action by the operation .
“of'the elevatmcr mechamsm In other words:
“the operation “of the elevating. mechanism.
~effects a release of the spring “motor which
- can. then come automatlcaﬂy into action to
raise the height of the line of fire, whilst the -
65
effected without effort owing to the approxi-- -
mate - counterbalance. of the: weight which
has to be. overcome by the elevating mecha-

operation of the elevating mechamsm is

: Vlt serves as an elastlc suspensmn for thﬂ gun

nism. The spring- motor. is, mrther so-de-"

signed that when the engagement normally'-

procmced by means of the elevating mecha-
nism is undone, the spring will then act asan

elastic suspension between the gun carriage

and -the wheeled axle or the endless track',

truck.

The- loxvermcr of the l1ne of ﬁre fxom &
‘Taised position “of the latter, is effected like-

wise without effort by means of the improved

apparatus,- since’ the -effort transmitted fo .

the elevatmc mechanism by the. weight of

the gun carriage, is approximcwely counter--

balanced. bncause the motor springs are grad-

ually compressed as- nhﬂ carrlage -axleis
-lowered.

Vamous Dractlcal embochments of

)  this 1n-;.85' )
veniion are uluswated by way of examplo

-in the dccompanying drawings in which i— -

T ‘igures 1 to 6 illustrate a: ﬁ?‘"t embodlmnnt

of the 1*1ve11t10n .

Ti‘1gure 1isa Iongltuch’ml elew ation pntly B

ure 2.

ﬁlgme 2 is a vertlcal CTOSS- sectlon tal'en '

along the line 2-—2 of Figure 1.-

G 1gvre 3 is & partial cross sectlon taken: 5

along the line 8—38 of Figure 1..

Figure 4 is a partial-rear end elev atmn’
showing the- elevumg mechanism’ and- its-

engagement with the motor for raising the
SUIE

line of fire. In these four figures the car-

riage axle is shown with its C]’.’aﬂked portlon ,

A in the lowest position. -

Figure 5 is a longitudinal elevatlon partly. :

in ;gectiom, showmg the.cranked portion’ in. -
its highest position, and the gun barrel in°

its posmon of greatest elevation; ‘and oo
Figure: 1% a-shuitiar lonfrlfuclmal ﬂleVﬂ-

tion ”)‘u'tav in section, showing the gum in

condition for i"anqgoru after Juseno' oement,
has been eﬁecteq between the elevatmc',

116+
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mechanisni ‘and the motor for i’éii:siﬁéz thé
height 6f the'line of fire.- -

Flg. 7is a side-elevation, ,utly in SeCtLO-A7 ;
illnstrating another. embodiment of the. in-_
5 ventive- 1def1, the carriage axle ‘being: shown .

“in -its-lowest  position

‘Fig.8isa sechonal vie talxen o1 the hne =

8—8 Tof Fig. 7;

" Fig. 9isa uew'sunﬂar to FlO' 7 showmfr':

"3 'he carriage. axle in its highest posmon, '
“Fig.-10 i§ a )
txon, of a thud emborhmem

of the mven-

Flg 11 s a <ect10naI.
fl,_,;Of I‘lz 10

: Referrmcr to hl
L referenee chamacte
o cﬂ throucrhout ‘the ‘sev eral

“draw n.qs.,wherem hke

d carriage-axle of the improved gun
. carriage. “As shown the gun’c¢arriage is con-
e str cte’d:t‘o “allow ¢
25" alofig. the 'mXIe for t’ammo- the o"an

: .vhlch iz suitdbly - & incross
ey sectlon for: this purpose as sh

§ ,',”0 1. “The sleeve C-whilst being

sliding along the: carriage axle; is

p‘tble of rotating with- the latter in. the car-

iage head B. With' ‘this 0b1‘=ci; the out tside

‘contour: of the said sleeve - is el reular in.

gl engqoed dry
SII‘-} ot

%35 cross-section; and - the sleev
two bearings- 5 formed in:

- plates of- the ‘carriage. The mechanism for .

- shiding “the carriage héad -along~ the
“riage s fmle is of a “ell known mdm‘.
0. and is not shown.’ '
“For-the purpme,of rotatmcr tbe ﬁle,e*fe
‘md the carriageiaxle A, the nnpl

H
£

o

-ohe of the closed endsie of the cv‘md} ica

~casings I fixed to the gun carriage.. and- a*
- their other ends; they: beat’ against the-end -
f of a tube F Whlch is c'quble of lonfufu-‘f
T mentw l‘me
) b’ ‘UL

,fv;‘*uch me‘:hgs with a {toothui <ectoh Ct e

50" dinal movement- in-the ‘cylinder E. “The
tube F-is provided- externally ith a Z"XC‘L

> it if the s tphnos D bmm
n giv en a
~be. uhicient to allow:them to-expand freely

loixoltudm'tl motio
R r—conqequently Totation
z ﬁ”r _Cf of the ﬂegve G, ald as

of the racks Ky

side: elévation, partly i sec--

: by the elevating mechanism s eﬁected as,_’; '
1ew taken on bhey.?foT oW g

motion
" shaft

- worH v°—mesh1nrr with
WS, and ‘par tl(‘,ﬂ-;

o Figs: 1 to 6 Jncluswe. A ls the .in ‘the sidé f:mme plates of t

Wlfh an e‘ethmtr sector—
carriage: he'td 4o slide
-}f 01"‘ ,
T the medium of a pinion 7 o a
O'ed to shide a}onir the carna’re:

s in Figuge:
‘ﬂble or"
nlgo ca-~-
“part K* in the pinion
';tml.e 1t

: h‘l
I I‘“Iﬂ‘:‘ i

- gerewthreaded portion e Wthh works in'a’
1) * ¥ .

c |

ved »{,»u N

D : ,Thece sprmosf,bear ’It ‘one end agamsf'_,

su:ttable initial tenqmn At will
m ]OU z‘fm.h
rder that this expansion shall’ produce ¢ ’
and
cothed sectors -
result 1f0tat10n,f
-Thorizontal line
~a-lowest positior
- I-

'1,47'6,849 S T

i ms of the tmnn:om of tho said cradle
A clutch T allows of eqtubhshmc a driving -

connection ~between the  sector G- and “the - -

slee\e (,or-ef: malking. it loose in:relationito - .
the: ‘dtter at will. - If the sector G oand 70

sleexe C are connected with each- other,; then - -~

“ahy.rot atlonal motion_given to the sleeve-C. 0 -

by the springs Dy will cause likewise rota= .o
‘tional motion of- the ‘sector H*; and-conse- '
quently & raising of the forward part of -

‘the cradle when. the carriage axle‘is r‘ilsed s

The engagement of the ‘motor springs D

VS —The. elevating: mechamsm com
prises, for instance,~a har € ‘ {
transmitte _‘:bv pinions 7, 7 i
5011rn&1ec1 on-one of the side frame

phtes of the. gun-carriage,- “and - carrying a.
Worm wheel . j

fizéd on'a cross shaft j ournfxlled likey

“The :shaft j° carries-a: pmlon 7% meshmcf o
‘H= formed on fhe»“ .

% mounted ‘on a ‘squiare part Kt 6f a rod K-
extending along’ ‘the. axis of one:of the tubes
F and the. correrondmg cylinder E: This-- -
rod is capablé of - a ' hrited - longttudnmlé' '
movement by sliding’ with ‘the ‘sald -square”
; whilst at th
is guided -at-its other-end in thov
eylinder Ei. “The: pinion %:is prevente
54 any longitudinal ‘motion by
Tield -Letiveon supports: that serve-as- guides
for the end I of the rod:. Th

"“’t L having'a ﬂanwe enﬂa(unfr Wlth-—
n-amount of
/* at the end, of”th
m‘ %"Lmr 1;

pe MO’l L“ ol
w-oved oub Cr 'd
the red i

wd K. thus all S
and ‘ach as i elastic: suspensxon as LT
ribed. =The moving of the - .~

of £

po:ﬂt*on : -
Tepresents - he gf)s;txo
fire

%”’b axleA, :
thie motor:springs D .

pression owing tot
: echamsm 1s- lo(:k‘

wv(l
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In position. These springs can expand only
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 F2. 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 Tising 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 thé line of fire,

In order in any position of elevation, to
prevent the sector H! from having a tend-
ency to carry the tubes I' along by the ac-
tion of the vertical component of the force

exerted by the recoil brake, provision is

made for holding these tubes I by means of
the gearing 77, 7%, %, the fork M and the nut
L. This nut L 1s guided by a rib L* in a
groove. ¢* 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 L.
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 X2 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
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 wheels

or the endless tracks-of the gun carriage are

transmitted through the carriage axle A and
the pinions:C* fixed to the sleave C, to the
racks F*, thereby causing compression of

8

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 I'* to move 1n
the opposite direction, and thus producing
a corresponding expansion of the springs D.

It will thus be perceived that the springs

D 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 ecffort re-
quired to actuate the elevating mechanism
by hand; and finally they act as an elastic
suspension for the load during road trans-
port. - ‘ v

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

- nions, 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
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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)
meshes with the worm 7° of the elevating
mechanism_j°—j®—j'—; 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. The

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
7 from the helical sector teeth O. The
combination J—j—j* is carried by a box P
which is capable of swivellng around a pin
p carried by one of the side frame plates
ot the gun carriage. The shaft §* is jour-

nalled at one end ‘in this box P, and at its
other-end in one.end of a lever Q fulcrumed -
at ¢ 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 B2 and can be actuated by .

means of a handwheel .. By .turning the

On this shaft .
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handwheel 7 in the requisite di‘rectioh, the
nut Q*is raised, and with it the worm j the
shaft j2 of which swivels around the pin .

At the same time, by means of a forked lever -

1%, the clutch sleeve T 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 cairiage during road transport. -
In the embodiment illustrated in.Figs. 10
to 12 inclusive, the cylinders E, in which

work the tubes I' 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:. Each of the
tubes F is pivotally connected at its outer
end at F? to an arm f* projecting from a
toothed sector F* mounted loose on the cor-
responding trunnion % of the cradle. This
sector  F'3 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

85

“the toothed . sector H2

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 j* to a worm wheel ;1 fixed on a
shaft ji* journalled in a side frame plate of
the gun carriage, and carrying two bevel
pinions 712, %, The pinion j** meshes with
a pinion j* fixed on a shaft j'* carrying the
gun-elevating pinion |
meshes with a pinion C? fixed to the toothed
sector C*. . ‘

It will be perceived that if whilst. the

sector & 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 pinion j*, and at the
same time the motor springs D are rendered
free to exert their automatic: effort which
is transmitted through the sector T to the
seéctor Ct, 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

heicht of ‘the line of fire at the same time-

=]

as a counterbalancing .of the oscillating .

- mass by the hand-actuation of the elevating

60

mechanism. -~ Always as in the foregoing
examples the unlocking ef 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 -particalarly -described -and

15 which meshes with .
The pinion j*°

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,

axle, : :
2. A gun carriage of the type described

resilient means ineffective for rotating said

_comprising, in combination, a cranked axle,
‘a spring.motor for rotating said axle, ele-

vating means for rendering said motor ef-
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

70"
resilient ‘means for rotating said axle, ele- -

vating mechanism ‘for rendering said means’
operative, and means for rendering said

75

80

83

00

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 seetor secured to

said cradle, a rotatable member having en-

cagement 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,

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

100
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8. In a gun carriage of the type described, -

the combination of an axle, a cradle mount-

ed on said carriage, one or more cylinders

secured to-said carriage, a tube in each of

-130
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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,

10

a pinlon 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 :
ANprE MosTICKER,
Louis GaArpEr.




