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The present inv entmn relates to a. pivot gun in
which: the pivot carrying the upper carriage can
he given an Inclination relatively to the lower

carriage, in order to adjust the pwot vertlcally_

1n spgce.

In known guns af tﬂlS class the upper carvlage |

is rigidly connected to a pivot which from: above
projeets info a pivot housing mounted on the
lower carriage, the pivot being supported in the

housing through the intermediary of a. ball or
Gardan; joint.

The lower end of the pivot, fur-
ther,
rigge. This consiruction su
back of having a very great firing height.

The object of the present. invention is a prOt
gun, which has a nctably smaller firing height
and thus greater stability. This object s ob-
teined by connecting thie upper carriage to a
sleeve which is mounted for rotation on a pivot,
the latier, preferably near its lower extremity,
keing. suspended from the lower carriage by

means of a Cardan joint or the like and being

provided at its lower extremity with lateral arms
rigidly fixed to it and a,dJustably connhected to
the lower carriage. | -
The invention further prov1des that in any
msﬂmn of the lower carriage on the ground,
which carriage advantagecusly is constructed as

a cruciform carriage, the required angle of in-

clination to be given to the pivot is adjusted by
means of shortest possible screw spindles, by dis-
placing said lateral rigid sleeve arms by an angle
relatively to two adjacent legs of the cruciform

lower carriage; preferably by an angle of 45 de-

grees,.

In order that the mventmn may be clearly un-

derstood and readily carried into effect, two em-

bodiments of the same are 111ustra,ted by way of

example in the accemmﬁnymg dra,wmgs in which
Figure 1 shows schematically the structure of

‘@ pivot gun carriage, with adjusting mechanism

for the upper carriage, of the known type, whilst

| Figures 2 and 3 show schema,tlcally two differ- -
ent structures of carriage according to the in-

- vention.
Figure 4 is a vertical section on line IV—IV,
Figure 9, of a carriage forming the first embodi-

ment corresponding to the structure according
- to Figure 3, | |

BFigure 5 15 a top view, partly m horizontal sec-'

tion on the line V—V of Figure 4.

Figure 6 is a Vertlcal section on the line VI—VI
of Figure 5,

‘Figure:7 is an illustration serving to disclose

is adjustably mounted on the lower car-
ers: from the draw-

_mechamsm
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the secend embodiment and showing schemat-
ically two different. pomtmns of the cross carrla,ge
on: the ground, - - | -

Figures. & and 9 are perspectlve schematlc VIEWS o

cf the carriage of the first embod_lment 'in the 5

two. positions shown: in: Figure T, | :
-Figures 10 and. 11 are: pexspectwe schematic |

views of the carriage according to.the seccmd em-—

hodiment, in the two positions of Figure 7, SRR
. Figure 12 is a top view, partly in sectmn of 10
| t,he cafrlage of the second embodiment, and: |

- Figure 13 is a vertical section
KITI—-—-XIII of Figure 12.
It may be seen from’ the schema,mc Flgures T

on - th‘e‘-"'lirie _

to 3, how the firing height ¢’ of g gun is reduced 15

by an arrangement according to the invention,
without increzsing the stresses acting upon the
mechanism serving to adjust the carriage, and
without changing, especially shortening, the

kearing length of the pivotal upper carriaﬂ‘e sup- 20

port: necessary for a firm support of the upper
carriage. The stress-on the adjusting mechanism -

by the brakmg forees occurring upon. the recoil .

of the gun barrel ‘depends on:the ratio-of the dis~

tance a’ of the axis | of the gun: barrel from: the 25

raint. of suspension (Cardan joint) 2 of the parts

- adjustable relatively to: the lower: carrlage ‘1o

the distance b’ of this point of suspension 2 from
the point of ..,,ppllcatlon 3 of the rotary adjusting

to. Flguve the dlstance ¢’, true, is somewhat
greater. than in Figure- 1, omng to the a,ngular

arrangement, however, the lever arm: b’ can be
enlarged here to- the same extent; without caus=

ing an increase. of the firing height. It will’ he 85.
noted that the firing height e’ in Figure: 2 is
lower than in Figure 1. By the speecial construc—
tion-of the pivot according to: Figure 3, however
the distance ¢! is notakly reduced When com=.
vared with Pigure 2 and.thus. the ﬁrmg helght e’ 4()
is. still further reduced. '

For an exact positioning of the upper carrlage
on -the lower carriage, owing to the. play due to:
unavoidable clearance in the bearings,. the lﬂng

distance ¢’ between the two bearings 4 and. 9is 45

of . Importance. Furthermore, the height d’,
which is avallable for the attachment of the walls

of the upper carrmﬁe fo. the. pivet or the sleeve; is:

TIﬂpOI‘tELIlt for the inner rigidity of the upper car— -_ |
Both of these constructional items: are )

riage.
chosen alike in 21l three schematic examples.' -
- Constructional detaﬂs of & carriage constructed

| accmdmg to modification, Figure 3 of the in-

vention, are shown in Figures 4 to 8. In these

figures, 6 denotes the lower, cruc1form ca,rnage 65} .
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on which, by means of traverses 1, Figure 6, and

~ bearings 8, the trunnions § of a Cardan ring 10
~are supported. The pivotal column {{ on which

Tl

10

: - 9 and by which pivotal column 1! is journalled in

25
- 30

35

per carriage comprises a box 3! which by means

40

the gun is slued has at its lower end an external

flange 12 which is provided with axially-directed.
extensions {3, see Figure 4, and stiffening ribs 18.

'The flange {2 has fixed to it a short tubular piece

13, outwardly flanged at its upper end, and two
angle irons {€, all of which elements together
form the bearings on ring 18 for the two other

trunnions 17, disposed 90° apart from trunnions

the Cardan ring 16. The pivot column {1 has
further rigidly attached to it two radially extend-

ing arms which include an angle of 90° and are
formed by vertical sheet metal plates 18 weld-
- ed to the periphery of extensions {3 and by rigid

angle iron braces 19 to the upper portion of tubu-
lar piece 5. These arms 18, 19 thus form each

a fork, the two prongs of which are fixed to the
coirnn above and below the Cardan journal 9,
17, respectively. The walls 18 and angle irons

19 of each arm jointly support at their outer ends

a sleeve 20, the sleeve of each arm having jour- .
_ ‘T'nis stud has a bifurcated
outer end within which is supported on horizon- -

A thread-

nalled in it a stud 21.

tal pivots 23 a threaded nut block 22.
ed adjusting spindle 24 passes through the nut

block 22 and is mounted in its turn for rotation
in a block 25 Cardanically but non-shiftably sus-

pended from the lower carriage. At the top the
spindle 24 carries a hand wheel 26. -
- The upper carriage is mounted on the pivot i
by means of a sleeve 27T and two antifriction bear-

’® Ings 28 and 28. A ball thrust bearing 36, fur-

ther, takes up the weight of the upper carriage
and of-all parts carried by the latter. The up-~

of horizontal plates 32 and vertical plates 33 is

connected to the sleeve 21. This box carries
lateral carriage walls 34 on which are provided

the bearings for the horizontal gun trunnions

~39. The elevating gear of the gun is marked by

the toothed arc 38 and pinion 37. Lateral train-

ing is effected by an internally toothed wheel 38 .
fixed on the flanged portion of tubular piece 15

and in mesh with a pinion (no-tl shown) mounted

~on the upper carriage. . = .
-~ The tubular shape of the piece {5 which car-

- 55
| o

- 65

ries'the Cardan journals {7 results in the possi-
- bility of a particularly rigid mounting of the ad-
. 8. The bifurcated form of
these arms, see Figure 4, further notably in-

justing -arms 18;

creases their resistance to bending. @~ -
- The hereinbefore described carriage construct-
ed according to the invention shows, when com-
pared with the known type of carriage, the fur-

ther advantage; that the diameter of the in-

ternally toothed wheel 38 of the training mech-

anism. can be made very large without inter-
- fering in any way with other parts of the car-
riage." The.: power for operating the carriage
‘upon training, therefore, can be kept small,

~ In the following will now be described the sec-

ond embodiment. - -
- For-better comprehension of the nature of the

~ improvements obtained by this modification, the

70
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- condifions prevailing in the embodiment just de-

scribed, in which the axes of the legs 6 of the

lower carriage coincide in the top view with those

of the adjusting arms 18, {9, (Figures 8 and 9),

may be compared in the following with the con-

ditlons prevailing in the modification represent-
ed in Figures 12 and 13, in which the axes of the

legs . of the lower carriage are displaced 45 de-.

axis is normal thereto.
- of the carriage legs are displaced 45 degrees rela-

tang

Since very small angles

2,190,332

grees relatively to those of the adjusting arms

(F1igures 10 and 11).
It should be stated first, that there are two

. These two limit positions
are illustrated in Figure 7, in which the ground

-1s represented by a rectangle in which an arrow
‘indicates the direction of the inclination of the

ground. In the position denoted by “Case I”
one axis of the legs of the lower carriage extends
in the direction of the inclination while the other
In *“Case II” both axes

tively to the inclination direction of the ground.
The axis about which the cross carriage can be

turned relatively to the ground, in order to partly

or whelly compensate the inclined position of the

carriage is denoted in “Case I’ by X—X, in “Casge

IT” by Y-—Y, S

These two foregoing cases are investigated in
ihe following for each of two embodiments, Fig-
ure 8 showing Case I and Figure 9 showing Case
II for the first embodiment, whilst in Figure 10
s represented Case I and in Figure 11 Case II
Ior the second embodiment. In these fisures

A, A denocte the axes of the legs of the lower car-

riage and B, B the axes of the adjusting arms.

limit positions which a cruciform carriage can
take on the ground.

The legs can be lifted (or lowered) in known

manner each by the amount a by means of
screw  jacks provided on their outer extremity
and the adjusting arms can be lifted (or lowered)
from their middle position each by the smount
b, by screw spindles, such as 24 in Picures 4 and 6

~and 124 in Figure 13. |

Case I in connection with the first embodi-
ment will be considered first by reference to
Figure 8. In this case turning of the carriage
about the axis X—X is obtained by that leg which
extends in the direction of the inclination, being
lifted by the amount a, while the legs extending

‘transversely of the former are lifted each by the

amount . |

Therefrom results an inclined position of the
plane of the legs relatively to the ground, the
angle of which position can be calculated from

o=

SN

é;lways are dealt i:vith _in1
the present investigations, the angle itself is put

in the following everywhere instead of the -tan-

gent. Thus the inclination is in Case I:

a
0 ==

A
In Case II, Figure 9, in which, when the car-
riage is to be turned about the axis Y—Y, the legs
remote from this axis have to be lifted each by
the amount a, the inclination o', however, is

greater, because to the same opposite cathetus a
belongs now the adjacent cathetus |

A

T —

Nl

| tlie inclination thu-s assﬁmes the value

w2

‘The maximum: inclination (&.') that can be ob-
fained with the given amount ¢ thus does not lie;

generally spoken, in the direction of the legs: as
in Case I, but between the legs.

i_Lq
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- 9) coineide. also.

-~ "The:same: consid-ém;tions; apply: 'alsu -to the:ad~

justing: operation: of the arms B, B: The in-
clined position obtainable by the amount b rela-

tively:tonthe plane:of: the_ legs:is, in:the dlrectlon |

of; they adaustmﬂ* aTms:.

in. Fl,ﬂ‘ure 9

Since: in. the ﬁrst embed.lment according. to
Figures 8 .and:9 the axes.of the legs A and those
of the:adjusting arms B coincide, seen in the top
view, also-the: minimum values of the inclined

pasitions obtained by adiusting the legs. and Oy

adjusting the adjusting arms- (e+8-in the direc-
- tiom of - thelegs in Case I; Figure 8) as well as the

maxinrum values

(¢/ +B8 =a~2+ B2

in.. th& midst between the legs in Case 11, Flgure
In other words, & greater in-
clination. of: the ground can be campeﬂsateﬂ with
the. first. embﬂdlment and with the carriage in

the pesition. af Case IT, than with the position of -
Case L.

In.the second. embodiment', Figures 10 and 11,

" an. angle « can. be compensated, with the car-

riage in:the position of Case 1, by the- carriage

| legs and by the adjusting the arms an angle

H' If. the values of-a and b are equal in both cases,

o &

= 6 —\/ 2 tc:-ffether o+ G/2

thus aigreater. inclinstion of the ground can- be
compensated. in the second embodiment with

the earriage in the. position. of Ca,s&I than 111 the -

first. embodiment.
Condltmns are canverse in. Case 1T, Flgure 11

In this case we'can compensate with the second "

embodiment an angle
o =a.-\/§

by the carriage legs, but by the adjusting arms, :

only the angle B8, together

a2+ 8

The mchna,tlon of the ground which can be com-

pensated in Case IT thus is smaller than with
the first embodiment.

Now it is of importance in practme to pmmde
that a determined limit value of the inclination

~of the ground can be compensated at any rate,

for instance a limit value prescribed by the user,
no matter in which position the carriage may be
relatively to the ground, that is in the posifion
of Case I, Case Il or in an intermediate posi-
tion. This limit value which is obtained at any

rate by the amounts ¢ and b, is «+g in the first

embodiment,

a:—i—,B.-\/2 ) ;:_.1/5—!—6
in the second embodiment.
without alteration of the values a¢ and b in the

second embodiment the limit value is higher or

that a determined limit value can be obtained by
lower values of ¢ and b (in practice a low value of
b is dealt with), than in the first embodiment.

The screw spindles of the adjusting gear which

determine the value b therefore can have a short-

er oper ating length in the second embodlment'
than in the first one. |

This second embodiment is illustr a,ted in de-
tail in Pigures 12 and 13. It differs from the

That means, that

a

justing arms being angularly: displaced relatively:
to.the legs of the lower carriage. The: latter is
denoted by {06 and is formed. &ga-im as a.cruci-
form:base cemprising four legs. ' On the carriage
185 is mounted. by means of bearings {08 and

~trunnions 189 the Cardan ring {10 in which the

pivotal column ¥4l rests.on trunnions (11.  The

first-described: embodiment. merely by the ad-

Rz

column: if{ has fized to it two adjusting. arms: '

148, 148 which include an.angle of 90° .and, seen.
from above, Figure 12; extend. by 45° displaced

100

retatively t0:the axes of the legs: of the lower car- .

ris: ge. By. sleeves (28 and studs {21 journalled

therein, the arms ({8, {9 are connected to nuts:
422 sdanted to turn on horizontal trunnions 123,

sez Figure 13. The nuts {22 in their turn.are in

1:5:

engagement with screw spindles {24 which are

Cardanically suspended. from the lower: carriage

-and are adapted. to be actuated by hand wheels

126; all in: the same manner as shown in and-de-

- scribed with reference.to Figures 4 and 5, - -
~ On.the pivot. column {1 is mounted,. similar:
- to Figure 4, through the intermediary of suitable

antifriction: bearings, the upper carriage 134, in

which: rest. the horizontal frunnions 135 of the
cradle (not shown): carrying the. gun barrel.
The free ends. of the legs 106 of the ca,rna,ge can
ha lifted and:lowered m known ma:rmer by screw.
jacks $3&.

- What I claim and desire to secure by Letters
Patent is: = |

1 In o gun. ca,rrlage structure of the class de-*

serxhed a: lower carriage and an upper carriage,
- a pivotal celumn Cardanieally mounted at its

lower end: on said lower carriage; a supporting
element cocnnecied with sald upper earriage and
cisposed to 8

end: o1 s&l

part ol said supporting element and carrying one
pair of the-journals off the: Cardan mounting, two
angulariy~spaced. radial arms. attached to the

2. In a gun carriage structure of the class de-
scribed, a lower carriage and an upper carriage,
a plvotal column Cardanically mounted at its
lower end on said lower carriage, a sleeve pro-

- vided on said upper carriage and disposed to en-
gage over and rotate on said column, an upwardly :

projecting annular element rigidly attached to

~ the lower end of said column, said element sur-

rounding the lower part of said sleeve and carry-
ing one palr of the journals of sald Cardan
mounting, two angularly-spaced radial arms at-

“tached to the lower end of said column and

means for adjustably connecting said arms to
,sald lower carriage.

. In a gun carriage structure of the class de-

_scmbed a lower carriage and an upper carrlage

a pivotal column Cardanically mounted at its

-__lowel end on said lower carriage, a sleeve pro-
-vided on said upper carriage and disposed fo

engage over and rotate on said column, a train-

ing gear interposed between said upper carrigge
and said column for controllmg the rotation of

 said carriage, an upwardly projecting annular

element rigidly attached to the lower end of said
column, said element surrounding the lower part
of said sleeve and carrying one pair of the jour-

‘nals of said Cardan mounting and a toothed ring

forming part of said training gear, two angu-

larly-spaced radial arms attached to the lower

end of said column, and means for adjustably
connecting sald arms to said lower carriage.

517 b

nrround and rotate on said column,
two. upwarﬁly projeeting lugs fixed at the lowesr
Ceolumn. ands sury oundmg the lower

Jower: end of said column, and means: for admst-' |
ably connecting said arms to said lower carriage.

i |
vy |
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-4, In a gun carriage structure -of the class de~-

scribed, a lower carriage and an upper carriage,

~a pivotal column Cardanically mounted at its

lower end on said lower carriage, a sleeve provid-

- ed on said upper carriage and disposed to en-

gage over and rotate on said column, two angu-
lariy-spaced radial arms attached to the lower

end of said column, and means for adjustably

connecting said arms to said lower carriage, each
of said arms having bifurcated inner ends at-
tached to said column, two of the journals of said

Cardan mounting being arranged each beitween
the points of attachment of said bifurcated ends--

of one of said arms to said column.

¢. In a gun carriage structure of the class de-,:

scribed, a lower carriage and an upper carriage,
a. -plvotal column Cardanically mounted at its
lower end on said lower carriage, a sleeve pro-

‘vided on said upper carriage and disposed to

engage -over and rotate on said column, an up-

~wardly projecting annular element rigidly at-

tached to the lower end of sald column and sur-

rounding the lower part of said sleeve and car-

rying one pair of the journals of said Cardan
mounting, two angularly-spaced radial arms at-

tached to sald annular element, each of said arms

consisting of two parts having bifurcated inner

ends fixed to said annular elements, each jour-

nal of a pair of journals of said Cardan mount-
ing being arranged between the four points of

‘attachment of the bifurcated ends of one of said

arms to said annular element, and means for ad-

justably connecting the outer ends of sald arms

to said lower carriage.

- 6. In a gun carriage structure of the class de-

scribed, & cruciform lower carriage, means on the
legs thereof for Ievelmg said carriage with re-

spect to the ground, an upper carriage, a pivotal
column Cardanically mounted at its lower end
on sald lower carriage, a sleeve provided on said
‘upper carriage and disposed to engage over and
rotate on said column, two angularly-spaced ra-
dial arms attached to the lower end of said col-

2,190,382

umn, and means for adjustably connecting said
arms to said lower carriage, each between two

of the legs thereof.
7. In a gun ca,rnage struc.ture of the class de-

: scnbed a cruciform lower carriage, means. on

the legs of said lower carriage for levelmg it with

respect to the ground, an upper carriage, a piv-

otal column Cardanically mounted at its lower
end on said lower carriage, a sleeve provided on

said upper carriage and disposed to engage over

and rotate on sald column, two upwardly pro-
Jecting lugs rigidly attached to the lower end of

- said column, said lues surroundmg the lower part

of said sleeve and carrying one pair of journals

of the Cardan mounting, two angularly-spaced

- and inwardly bifurcated radial arms attached to

sald lugs, each of said arms consisting of twoarm
elements having bifurcated inner ends fixed to

said lugs, two of the journals of said Cardan
- mounting being arranged each between the four
- points of attachment of the bifurcated ends of

one of said arms, the outer ends of said arms hav-

-1ng means for adjustably connecting them to said
-~ lower carriage, each arm between two of the legs
thereof, so as to form angles of 45° therewith.

- 8. In a gun carriage structure of the class de-
scribed, a lower carriage and an upper ca,rna,ge
3 pivotal column and means for univer sally piv-

otally supportmg sald column at its lower end on

sald lower carriage to permit said column to tilt
in all directions, a supporting element connected

with said upper carriage and surrounding said
column, said element having means disposed near

its upper end and means disposed at its lower end

“and not higher than said column pivot means for

rotatably supporting it by said column, and two

- angularly-spaced radial arms rigidly attached

to the lower end of said column, and means for
adjustably connecting said arms to said lower

carriage to tilt said column a desired angle in
Ia,ny du ection relatively to said lower carriage.

EIVIIL NUDING

| 2 Y

[ W

%



	Drawings
	Front Page
	Specification
	Claims

