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To all whom it may concern:  sibility of effecting the necessary correction

] *

Be it known that I, KArL. VoL R, engl-_j of the deviation, also in the case of guns’'with

LEneer, a subject of the German Emperor, re- independent line of sight, this being effected
. siding at Dusseldorf, 477 (licherstrasse, Ger- | automatically for all ranges.- . . o
5wy, have invented certain new and useful | 1 will now specifically deseribé some pre- g
~ lmprovements in S‘ightiug Apparatus {or { ferred embodiments of my: mvention, in con~ -
- OrFdnance; and 1 do hereby declare the fol- | nection with the accompanying drawings, in.

Hlowing to be a full, clear, and exact deserip- | which R o
‘ton of the invention, such as will enable ! Figure 1 shows a part side elevation of a
10 others skilled in the art to which it apper- | gun with an embodiment of the improved g5
LEns to-make and use the saine. -1 sighting apparatus combined thierewith, Fig.

- Onfiriig with rifled guns as is known a lat- | 2 shows a rear end view thereof partly in sec-
=eral deviation of the trajectory takes place, ’ti(m. Figs. 3 and 4 show by cross-sections:

- whieh'is eaused by the action of the rifling | through the cradle two different positions of
15 piteh upon the trajectory of the projectile. | thefore-sight. Fig.5shows diagrammatically 79
- i the axis of the gun is Uirected accuratelv | the shifting of the line of sight.  Figs: 6-12

upon a vertical line as the mark, then the | show a modification of the present mven-
“striking point will not be sttuated inthis line, | tion. Fig. 6 is a. cross-section showing -the -
but with a certaim range it will be situated u _position of the parts in the horizontal posi-

20 igtance laterally from such line proportion- | tion of the gun, and with a level position of 75

ate: to the range.  The line of sight of the | the wheel-base, and Fig. 7 shows the position -

- gun niust therefore form a certain angle with | with the greatest elevation of the gun, and’'a%

#ethé axis of the gun, and, this angle must be | level position of the wheel-base. Hig. 8
~ vared” according to the variation of the | shows the position of the parts with a hori-
25 range. This was heretofore provided for.in | zontal posttion of the gun and-an inclined gg

gunsswith sighting deviee attached dirvectly | position of the wheel-bhase, while Fig. 9 shows

to thergun (or, In the case of guns recoiling | the position of the parts with the greatest
saonsithe carriage, connected to the cradle or | elevation of the gun and an inclined wheel-

uppet carriage) by imparting to the rod of {-base. F 1g. 10 shows a side 'view of a part of .
30 oue sight mount connected to the gun, a po- | the gun and upper carriage with tle sighting g5

sition melined to the vertical plane passimg | apparatus. Figs. 11 and ‘12 show top-plan
thiough the gun's axis. 1f the elevation of | views of the same with the sighting apparatus
“-the gun was-altered for an increased range | 1 different positions. “Fig. 13 is a part side
~, the said rod had to be moved upwards by | view of another modifica tion, Fig. 14 shows
85 hand along its guiding support, m conse- | a plan view thereof and Kig. 15 is a detail 9o
~quence of which' the distance of the  back jsra_nsvers_';e_sectionpartly_in_.eleyatiun_,tlmm@h
sight from the vertical plane passimg through | the axis . - R S
-— “ithe axis of the gun was altered. The angle As to Figs. 1-5 the line of sight is deter-

- - which the line of sight forms with the said | mined by the edge of the back sight d which
40 vertieal plane is consequently altered by the | is carried by the curved elevating bar d* 93
shifting ‘of the said rod. With sighting de- | of the gun, and the point of the fore sight ¢
vices in-which the line of sight is independent | carried by the support C.  Fig.1 of the draw-

~wof the gun, 4. ¢, in which the line of sight re- | ings shews the line of sight in the horizontal
taing its position when the elevation of the | position, the axis of the gun being also in _
46 gun-is altered “according to the range, the | the horizontal position, Fig. 3 shows the 100
- sald deviation fault cannot be corrected in so position of the fore sight, viewed from the -
simplea manner. - 0 o | rear, for the horizontal position of the line of
- . The present nvention relates, on the one sight and the gun axis. " Rigidly fixed to the ,
hand, to a sighting apparatus for those guns | eun cradle is a curved guide bracket fof a
50 10 which.the line of sight is independent of | dove-tailed cross section, the curvature of 10;
the-elevating motion of the gun, and on the {"the bracket being formed ‘as an arc struck . -
other liand; te those guns uy which thé'line of | from the center of the pivots or trunnions |
ssightsis:determined by uheans of 4 fore-sight | “of tlie gun' B. ~On this curved guide bracket
| “and a bacl;—-sight, n order by a certain con- | is mounted the curved slide f* which carries
- 55 struction of the fore sight to afford the pos- | the fore sight ¢ by means ol the support C. 110

L
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" The surfaces in contact of the bracket f and ) Figs. 1-5 only takes into account the lateral

slide f! are situated in a plane inclined to the
vertical. - If, therefore, the slide f* be moved
upward or downward, the distance of the
fore sight ¢ from the vertical plane through

~ the gun axis will be correspondingly varied.

10

15

The fore-sight support C has a horizontal
slot in which is engaged to slide one end D,
of the two-armed lever 2, the other end of
which is rigidly fixed to the curved elevating

‘bar d!. This lever i* is supported by the
bracket i* pivoted to the bracket 7 carrying

the gun cradle A. - o |

. Rigidly fixed to the gun cradle i1s a frame
piece Alin which the elevating bar d'is guided
and in which a shaft pis rotatable. Theele-
vating bar d'is provided with teeth with which
engages a pinion p* fixed on the shaft p. At

* the other end of this shaft is fixed a worm-

20

26

- shaft of &

wheel ¢ engaging with a worm r fixed on the
and wheel s.

the pin i, the frame piece A' sliding along the
elevating bar d'. The elevating bar and the

~ line of sight remain stationary. At its lower

30

35

40

45

end the elevating bar d! passes through a
frame piece ¢ rigidly connected with the arm
2! of the cradle support z. In the frame
piece ¢ a shaft « is supported in suitable
earings. On the shaft u 1s fixed a pinion v
engaging with the teeth of the elevating bar.
A worm wheel w fixed on the shaft u engages
with a worm z provided with a8 hand wheel
If the latter is rotated in one or the other
direction the elevating bar d* 1s moved up or
down together with the gun and the cradle.
By rotating the hand wheel y therefore the
un and the line of sight are moved together.
his movement is especially for adjusting
the gun in accordance with the angle of the

ground. When however the rear end of the

un is moved downward along the elevating
ar d* by means of the upper toothed gear

- shown, by rotating the hand wheel s, the

o(

35

80

two armed lever 4 as also the end D thereof
remain in their original position, and by this
means the fore sight ¢ will be held by the
slide f, also in its original position. The

curved guide bracket f however will move |

upwards relatively to the slide f* and in con-

sequence the fore sight ¢ and its support C-
will be shifted laterally to the left, 2. e., will

be moved a greater istance from the axis of
the gun. o -

Fig. 4 shows the position of these
when the gun has received 1ts highest cleva-
tion. The distance of the foresight from
the axial plane of the gun will thereby have
been increased by the amount K. As shown

. at Fig. 5, the line of sight will by this motion

85

‘have been shifted horizontally through the
angle a. -

he apparatus, described with relation to

As will be seen,
-by turning the hand wheel s motion is given
to the worm wheel ¢, and the pinion p',whereby
the gun B and the cradle A are swung round

]iJﬂ.rts'

deviation of the projectile due to the pitch of
the gun’s rifling, which dewviation vanes

according to the distance of the mark and
consequently with the elevation of the gun.

There occurs, however, frequently another
source of error which can cause a further lat-

eral deviation of the projectile. If, namely,
a gun stands upon inclined ground in such
‘manner that the one wheel is'situated lower

than the other wheel on the same axis, it is

vation to the gun, the latter will not move

upwards in a vertical .plane, but will also.

simultaneously have a lateral motion im-

parted to it. If, on the'other hand, the gun
“were to be turned down out of the elevated
if in this position the projec-

position then
tion passing throu gh the gun’s axis is parallel
to the line of sight, on the gun assuming the
horizontal position the line of sight and the
gun’s axis would form an angle with each
other. These disadvantages resulting from
an inclined position of the wheel-base may
be obviated by so arranging the before-
mentioned arc-shaped piece or bracket
(which, in elevating the gun, slides-up and
down relatively to a slide carrying the fore-
sight and thereby effects the automatic
lateral shifting of the foresight), that it 1s
pivotally arranged upon an axis parallel to

the gun’s axis, 1n order to enable the angle

which it forms with the vertical plane
through the gun’s axis to be varied corre-
spondingly to the angle formed between the
trunnion axis of the gun-carriage and a

70

15

‘evident that in imparting the requisite ele- -

80

85

90

95

100

horizontal plane. Such an arrangement is -

shown in Figs. 6-12 of the drawings. In the
said figures, to the upper carriage A or to the
gun B is attached the arc-shaped piece or

105

racket f upon which can slide the foresight

¢, when on elevating the gun, the bracket *
moves upwards. In this motion, as shown
in Figs. 6 and 7, the foresight ¢ 1s shifted
laterally to the extent l& in consequence of
the mclination of the bracket f. _'
Now in the present modification; the

110 .

bracket fis pivotally mounted at I¥ and'can,

for example, be adjusted on this pivot by

Eroviding on the bracket a toothed quadrant

, with which is engaged o worm I that can
be turned by a button. With the adjust-
able bracket f1s advantageously combined a

spirit-level which assumes the middle posi- .
tion when the gun and line of sight are 1n the

horizontal position. If the gun'is to be fired
when the wheel-base 1s stapding on anincline,
the bracket f is turned “dpon its pivot F by

means of the worin and toothed quadrant

until the s[)irit level is again in the middle
position, the elevating of the gun 1s then
directly effected in exactly the same manner

125

as when the trunnion axis of the carriage 1s

horizontal, the gun then being trained as
| may be required to bring the sight on the tar-

130




get,whereiipon the gun will e
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».(which s free) a1 _
in- the "example shown, the hacksight

) ._3871
]')1'.0'[)&1‘1 )

pointed. - In Fig. 8 is shown such an adjust-

ament of -the:bracket 1. Fig. 9 shows the

lateral shifting of the foresight caused by the caused by the bracket f'the optical axis of the

inereasedinchination of the bracket £ When

the gun iscelevated 1o a greater angle, this
latéral shift 1ot is constderably-greater tlan-
the shift K shown at Figs. 6 und 7 when the

trunmion: axig.of the carriage is horizontal,
such shift'E serving in this case solelyv to cor-
rect:thie lateral deviation due to the Trifling
pitehi o e o o

5 -Figs, 10-10:12 of the drawings show an ar-

rangement whereby the described lateral
shift is imparted; not ¢nlv to the foresight,

but also to the -backsight, and whereby also

theé invention is applied to the case wlerein

athe sigliting: and elevating of the gun 15 |
- effected by the aid of a sighting telesr:{)lpo.‘
20

To the foresight ¢ is connected the one enc

a vertical axis b; and carrying at its other end
a panorama telescope ¢ as also,

mounted on a lateral arm thereof. - The op-

tical axis of the panorama telescope coin-

cides in the horizontal projection with the ex-

tended connecting line of the axes of the ro-

tatable pivots n and b whieh line is. parallel

to-the hne of sight determined by the fore-.
-sight ¢ and backsight d.  If the foresight is

shifted laterally on the bracket f the two-

40

3

45
- 59

IR

5

)

- thesbacksight in the eontrary: direction of the |: sleeverg.beitig cariied upon sleeve Ai-by

65

turned by a milled head 4.
b* carries a level 1°.

- which passes throughthe axisof the trunnion.

;carmed lever « and consequently also the op-

tical axis of the panorama telescope ¢ and the.
backsight d. are shifted, the motion being"

such: that the backsight is shifted. towards
the gun'when the foresight is shifted away
o from 1t In the example illustrated. in the

drawing; the vertical axis b of the two-armed
lever is shown as carried by a sleeve b, loose
uponthe trunnion 4 and provided with 8
downward extending sector »* which is Ppro-

< vided with teeth on its lower surface in en-.

gagement with a worm * capable of being-
The said sector
_ To the sleeve bt 1s also
attached a rearward extending sector- b

siwhich may be provided with the usual grada-

f1ons, not shown, to indicate the angle of ele-
vation of the'gun-barrel, said graduations

being read by the.aid of an index consisting -
of--an- arm’ b7 “fixed to”the gun-trunnion.-
~seUpon. }jlal'l‘ﬁlng'the gun, the milled head » is

turned to rotate the worm and bring the sec~
tor.0* to such 4 position that the level b will-

be in the zero position,. thus bringing the

aXis' b-to a position:in the.vertical ‘plane.

Thegun may then.be.elevated. or depressed.
A8 TOQUITEA, [ o el s

L

arimed lever and- the consequent: shifting of:
foresight the extent of the latter’s motion
will be reduced in proportion to the ratio be-

oy

.,

of

atwo-armed lever ¢, pivotally mounted upon-

14;

By the degeribed arrangeiment of the two- mounted upona se¢ond. sleeve & fitted foose:
rupon:sthe.extension ¢.of the gun trummon, thes:

niegnsas &

.,

T
et

023

| tween the lengths of the two
verq. ; e o L
g, 12 shows that in the lateral motion

*

- panorama telescope alwavs remains parallel

@ Is not necessary for the shifting of the
telescope that the lever a should be a two-

F:3

arms of the le-

to lht‘.“llli‘ of 'Hi;‘-fllt determined b}" the fore-
Ssight and backsight, angle o being equal to-

armed onhe, ax the required alteration of the

70

position of the optical axis can also be ob- )

tamed by a one-armed lever.

In the arrangement above

“on an mcline i a transverse direction, to ef-
fecta correction in view of the fact that the

I
b :
ot remaln
:

“on aslant.  The sl,ghtmg 11110,' In consequence
1s thereby so shifted that it s, for example,

lowered m front and raised behind Thus,
on sighting a false sighting line would be ob-

tained unfess a range ‘were assumed “which
did not correspond to the actual range, or,
‘unless a correction were made by the abd of

caleulated tables.” - .

necessary correction can he eflected without
varying the range or without the use of cor-

justable upon another axis in such” manner

or-nto a vertical plane parallel thereto. 13
the lever pivotally mounted on the axis § and

axis on which the lever twms laterally does
m - the vertical plane passing -~ 7
through. the sighting line, but retains its PO-
sition relatively to the wheel axis, so as to be

of the slanted position of the said lever axls,

In Figs. 1315 T have shown an arrange-
ment of the sighting apparatus whereby {he

that when the wheel hase 1s Ol ai i1‘1it]i1';_§$.'- the
' lever axis can be brought back into the ver--
I tical plane passing through the sichting line,

described 1t 1s
necessary when the wheel base of the gun is

85

90

recting tables. This is eflected by arrang-

ing the said axis of the lever so as to be ad- 100

105

carrying the foresight ¢ and the backsight d

as also the sighting telescope ¢, which lever o
on varying the elevation of the gun and Up-
per-carriage is caused by the curved gufde.
prece fixed to the upper gun carriage to turn
-upon the axis b for varying the angle between

‘the sighting line and .the axis of the oun,
When the gun stands on inclined ground, so

that the wheel axis and the trunnions assume
“an inchned position, the sighting line ‘is ve--
“quired to vary its position only in a horizon-

| tal plane -if-the mark and the gun are on the

115

same level, and only to turn Upon an axis -

which lies in - the vertical Plane passing .-

through the sighting line or a vertical plane

parallel thereto.

rted ot its:

of pivots o serewed into ¢ and serving as an

For this purpose aceord- -

g ta the arrangemont shown by way of ex~

RLe) rle_.,, the pivotal axisd of theleverais car- ..
L__;,_w;eif. end. by a.sleeveg whichisigss |

.
-
s

11G°

=

I axys upon which sleeve ¢ and pivot & can 139



10

into the said vertical plane b

o

N

ty

LI
""""
-
.....

axis as shown by the dotted lines in Fig. 15.

The sleeve ¢ has a downward extension £ ter-

minating in a toothed segment which is en-
eaged with a worm that can be turned by the
Btht()ll [, s0 as to cause the sleeve ¢ and pivot
b to turn upon the axis o, the extension k& be-
ing provided with a spirit level m. Thus,

when the trunnion axis and wheel base are

inclined, thereby also inclining the axis of
pivot b out of the vertical plane through the
sichting line, such axis can'be brought back
| _ turning the
button [ and thereby shifting the extension &

15 until the spirit level is brought into the hori-

zontal position again, and

| brbught back into the correct si%!ltihg_pol&.*i-

- tion independently of the inclinec

29

the trinnions and wheel base. In the ar-

rangement shown the outer surface of th_e .'
sleeve A is formed spherical, so as in all posi-

- tions to serve in addition to the axis o, as a

30

support to the sleeve ¢, pivot b and lever a.

esleeve ¢is provided with anarm ¢’ which
carries a segmental plate ¢* which moves
over a curved standard ¢° bolted to the car
riage as shown in Fig. 13., The segmental
plate ¢* earries a level ¢4, Fig. 13, and may be
clamped to the standard ¢, at any position
to which 1t is ddjusted, by means of a screw
¢°. - T6 the trunnion of the gun is fixed an
arm 2 which carries a segment ¢* graduated

~ on its edge, as indicated at 7%, Fig. 14, so that

35

the angle of elevation of the gun may be read

from said graduations. o _
The bearing " for the button [, Fig. 15; 1s

mounted so-as to slide in an arc-shaped track

 shown'in end elevation at 2, Figs. 13 and 15,

40

said track being bolted to the carriage.
Whenthe gun is planted in position the but-
ton 7 is turned to bring the level m to its zero

| anition, and then the arm ¢ is swung to

. .IUpon the axis b is truly vertical.

45

ring its level ¢° into its zero position, where-
The gun
may now be elevated or depressed until the

desired angle of clevation is laid off on the

" eraduated segment ¢* and the sights will then

be in proper adjustment for the final pointing

- of the gun.

b0

Having thus fully described my invention,

3 what I claim is:

1. The combination, with a gun, a sight,

and means for adjusting the sight in eleva-

- bb

- 60

- means for adjusting and fixing the sight in |

tion, of means for elevating the gun:inde-

penidently of the elevation of the sight, and

means actuated by .the elevation of the gun
independent of the sight and arranged to ad-
just the sight in @zimuth to compensate for
dnift. | T

2. The combination, with a gun, a sight,

elevation, and means for adjusting the gun in
elevation while the elevation of the sight 1s
fixed, of means actuated by the movement of

tTm& the lever a 1s.

osition of |

887,023

turn in a direction at right'angles to the ”gull’"é | and arranged to adjust theis-ighi; in azituth

to compensate for.drift. I
3. The combination, with a gun, {nd a

sighting device- comprising a foresight, of

means for fixing said sighting device at any
desired elevation, means for:moving the gun

70

in elevation independently of the sight, and

means operated by the elevation of the g

shift the foresight laterally.

=
L] L

4. The combination, with a gun, of a éigh_t-,

‘independent, of the sight and arranged to-

76

means for- moving the sight in elevation,
means for moving the gun in elevation inde-

_pendently of the elevation of the sight, aid a

cam device fixed relative to the gun and ar-

ranged to shift the sight laterally whén the

gun is elevated independently of the sight.
5. The combinatiog,: with & gun and a

80

sight, of a curved guide bracket movable

with the gun and hav?ng* an ogerﬂtive face in-

clined to the vertical, & member carrying the

foresight and engaging with the operative

face of the curved gui*(Te,J means for holdin

said member against movement in a vertica
plane, and means for elevating the gun and
curved guide bracket whereby the sight 1s
adjusted laterally to compensate for drift.

85

80

6. In ordnance in which the position of the

gun can be varied independently of the line
of sight the combination with the gun of a
foresicht, a slide carrying the foresight, a
curved guide bracket movable with the gun
and pivotally mounted on an axis par&llerl’ to
the gun's axis and means for adjusting the
said bracket in such a manner.that the angle
which it forms with the vertical plane pass-
ing through the gun's axis can be varied 1n
accordance with the variation of the angle
formed beétween the trunnion-axis of the gun
carringg and the horizontal plane, substan-

| tially as described and for the purpose set.

f UI'tll; - ‘
7. In ordnancein which the position of the
cun can be varied independently of the line

“of sight the combination with the gun of a

foresight, o lmcksigi{ht a,lever connecting the

foresight with the backsight, a slide carrying

the foresight a curved guide bracket mov-

9b

100

106

110 .

able with the gun and pivotally mounted on ~

an axis parallel to the gun’s axis and means

| for adjusting the said bracket in'such a man- .
ner that the angle which it forms with a ver-

tical plane passing through the gun’s axis
can be varied in accordance with the varia-
tions of the angle formed between the trun-

115

'

120

nion-axis of the gun carriage and the hori-

zontal plane, substantially as described aﬁd |

for the purpose set forth.

S..In ordnance in which the po‘siinii of the

i)
o vk
«

¥ag

of sieht, the combination, with the gun, of & -
cuide device having a lateral inclined face, a.

lever carrying a telescope and = slide fixed to
the said lever and engaging with the lateral

65 the gun in elevation independent of the sight | inclined face of the guide device, substan-

12¢




~ gun can be varied independently of the line |
of sight the combination with .the gun of a
. -curved guide bracket, a lever carrying the.

- ‘sighting device and a slide fixed to the said

337,023

tm]ly as descrlbed a,nd for the purpose set

forth..
9. In ordnance in Wthh the position of the

. lever and engaging with the curved guide

10
. . able the middie line of the lever to be brought

bracket, the pivot of the lever being rota-
table upon an axis in such-a manner as to en-

~ Into the vertwal plane passmcr thmmrh the

L
1‘
*

o

sighting line or a yertical plane par allel there-
to notwithstanding any inclined position
‘that the trunnions and wheel-base of the gun

may assume, substantially as described and

for the purpose set forth.

In testimony whereof I have aflixed my
signature to this speci 1c,atmn in the presence

ot two Wltnﬁ’:‘S&{:‘m. o .
KARL VOLLER.

Witnesses:
-~ PETER LIERBER,
E HERBER.
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