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10 all whom tt may concern:

Be it known thatI, JOHANNES KRONE, a ¢iti-
zen of the German Empire, residing at Essen,
Germany, have invented certain new and use-
ful Improvementsin Apparatuses for Adjust-
ing the Elevation of Guns, of which the fol-
lowing is a specification. .

1his invention refers to an apparatus for
adjusting the elevation of guns whose sight-

Ing apparatus is not attached to the barrel

itself and which require special means to ob-
tain the properelevation. The methodshith-

erto used for this purpose required more or

less complicated intermediate mechanism be-
lween the sight and the gun, in which mech-
anism lost motion would be apt to occur.

Besides, they necessitated the application of

the graduation, &c., to the gun itself, so that
errors of observation by the man attending
the elevating mechanism were not excluded.
The present invention is to remedy those de-
fects, and for this purpose it consists in ad-

justing an index-hand to the desired eleva-
tion of the gun and then turning the gun up

ordown untilsome pointof an elevation-curve
provided on the gun-barrel comes up to the
end of the index-hand. The adjustable in-
dex-hand may be connected to the sighting
mechanism in such a manner that in sighting
the difference of level isatonce accounted for.

In the annexed drawings the invention is
illustrated as applied to two guns placed par-
allel within a turret to be pointed by one and
the same sighting apparatus. |

T'he invention may, however, be readily ap-
plied to single guns as well as to more than
two guns with a common sighting apparatus.

In the drawings, Figure 1 is a side view of
the rear part of two turret-guns as well as of
the common sighting apparatus, the latter
being partly in section. Fig. 2 is a rear end
view of the two
ing apparatus.

Similarletters and numeralsrefer tosimilar
parts throughout both views. '

Between the two guns and near the place
for the operator is a standard ¢. c¢isa shaft
supported in bearings b b of the standard o
and in other fixed bearings d d at its outer

50 ends. To the shaft ¢ are attached index-

hands ee. To each of the gun-barrels, re-

gun-barrels and of the sight-
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form a continuous curve g h.

| spectively to the cradles, is attached a plate

J>on which a curve g % is marked out. This
curve is drawn in the following manner: As-
suming the position of the index-hand e in
Fig. 1 to be the zero position, the point ¢ of

the plate f, to which the end of the index-

hand (or some mark near the end of it) points,
Is at the same time the zero-point of thecurve
g . Any other point of the curve, such as
the point p, is obtained by turning the index-
hand e an angle a, whereby its end is brought

to a point 7 on the arc & [ described by the
end of the index-hand. . Drawing then a line

m n from the center of the trunnion o to the
point n describing an are of a cirele with m
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as a center and m n as a radius and drawing -

alinem p at an angle « degrees with m n then

the point p is a point of the curve g A, and by

turning the gun to bring this point » down to
the end of the pointer when turned an angle
« degrees from ¢ to n the gun will have an
elevation of « degrees. A number of points
determined in the same way are connected to
. It must be ob-
served that to the left of the zero-point 7 the
arcs described from the center m of the trun-
nion are directed upwardly, while to the right
of the zero-point they are directed down-
wardly. | |
When the curve g i has been properly
traced and the index-hand e is moved from
the position shown in Fig. 1 to any other po-
sition—for instance, to a position in which
1ts point is atn (a degrees from the zero po-

| sition) and then the elevation of the gun is

changed by means of the elevating-gear, the
point of the index-hand describes relatively
‘to the gun an arcof a circle concentric to the
trannion and will finally reach the point p of
the curve g /. :
further changed, the barrel has been elevated
an angle of « degrees, as follows from the
above-described method of forming the curve.
The same applies to any other angle, to the
right and left of the zero-point, and if the in-
dex-hand has been properly adjusted for dis-
tance and difference of level the elevation
of the gun must be properly adjusted when

the point of the index-hand touches the curve.

g h., The curve g 2 may also be traced by
drawing the line m p at an angle with m n

If now the elevation is not
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greateror less than « degrees if only the rela-

tion between the two angles be constant for

the several points of the curve.

It is not absolutely necessary that the in-
dex-hand should be pivoted, since it may,
for instance,be arranged to slide ina straight

~line within a guide, in which case its point
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outer face a graduation
index-hand ¢ is adjusted by the worm-gear
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also travels in a straight line. This, how-

‘ever, does not change the method of tracing

the curve ¢ i and the manner of sighting and
adjunsting the gun to the proper elevation.
Two adjustments are provided for the in-

dex-hands e—namely, an adjustment to the

elevation due to the distance, as required by
the firing-tables, and an adjustment to the
angle of depression or elevation of the object
to be fired at. For this purpose a box-like
casing s, carrying the sighting-beam 1w with
the front sight v and the back sight w, is piv-
oted on the shaft ¢ between the sides of the

standard o and adjustably held by a worm
o, mounted in bearings of the standard «, the

worm being provided with a handle y and

‘engaging a worm-wheel sector z at the bot-
tom of the casing s.

Fixed to the shaft c 18
another worm-wheel sector ¢, actuated by a
worm ¢, journaled in the easing s and pro-
vided with a hand-wheel ». By this latter

‘worm-gear the relative angular position of
the index-hand e and sighting-beam wu is ad-

justed to the elevation due to horizontal dis-

‘tance, while by the first -mentioned worm-
.gear these two parts are turned together for
‘the purpose of adjustment to the difference

35 9% y
‘tends a cylindrically-formed plate 1, concen-

of level. From the worm-wheel sector [ ex-

This plate has on 1ts
2 which when the

_.'.’.-fj

tric to the shaft c.

q ¢t passes a mark on the upper edge of the
cross-piece 3, fixed to the casing s, thereby

allowing the gunner to read off the number

of degrees to which the index-hands ¢ bave
been turned in relation to sighting-arm u,
while an index-hand 0, extending from the

casing s to a cylindric scale on the right side
5 of the standard «, indicates the degree of
angular motion of the casing s, (together with
worm-gear ¢ ¢ and sighting apparatus.)

50.

elevation called for by the firing-tables for
the given horizontal distance of the object to

In operation the gunner, by the hand-wheel
r, first adjusts the index-hand e to the proper

be fired at. During this operation the posi-
tion of the sight-beam remains unchanged.
Then turning the hand-wheel ¥ the gunner
directs the sight - line to the target or other
object to be fired at.

gight the casing s is turned, and with 1t the
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index-hand e, s6 that according to the eleva-

tion or depression of the target the angle to

“which the index-hands have been previously
adjusted is increased or decreased.

- The gun
is now turned by the elevating machinery
until the end of the index-hand ¢ meets the

ceurve ¢ h, when the gun is at the proper ele-

vation for the given distance.

In so adjusting the.

s - 639,407

Sometimes—rlor example, aboard—the ad-

justment of the index-hand to the angle of de-
pression or elevation of the object to be fired
at may be dispensed with, the sighting-beam
1 forming a solid part of the standard ¢, the
sight-line being horizontal, and the worm ¢
journaled in the standard ¢. The difference
of level may then be accounted for by profit-
ing from the rolling of the ship and firing at
the moment the target is passing the sight-

"Hne.

What I claim as new 18-

1. In an apparatus for adjusting the eleva-
tion of cuns,the combination with an index-
plate attached to the gun and having an in-
dex-curve traced thereon, of a standard fixed
tothe gun-support; an index-hand adjustable

in said standard according to the required

elevation of the gun, whereby after adjust-
ment of the index-hand the gun is adjusted
to the proper elevation by turning it on the

scribed. | |

2. In an apparatus for adjusting the eleva-
tion of guns, the combination with an index-
plate attached to the gun and having an in-
dex-curve traced thereon, of a standard fixed
to the gun-support; an index-hand fixed to a
shaft journaled within said standard and ex-

tending over the index-plate, and mechanism

for turning the index-hand and adjusting it
to the proper angle of elevation, substantially
as and for the purpose specified.

3. In an apparatus for adjusting the eleva-
tion of guns, the combination with an index-
plate attached to the gun and having an in-
dex-curve traced thereon, of a standard fixed
to the gun-support; anindex-hand adjustable
in said standard in relation to the sight-line
to the angle of elevation due to the distance
of thetarget, and also adjustable jointly with
the sight-line to the elevation or depression
of the target, whereby after adjustment of
the index-hand the gun is adjusted to the
proper elevation by turning it on the tran-
nions until a fixed part of the index-hand
meets the index-curve, substantially as de-
seribed. | | |

4, In an apparatus for adjusting the eleva-

tion of guns, the combination with an index-
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trunnions until a fixed part of the index-hand

meets the index-curve, substantially.as de- 9o
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nlate attached to the gun and having an in-

‘dex-curve traced thereon, of a standard fixed

to the gun-support; an index-hand fixed toa
shaft journaled within said standard and ex-
tending over the index-plate; a casing and
sichting-arm attached thereto pivoted to the
same shaft and adjustably connected to the
index-hand, and mechanism for turning the
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casing together with the index-hand, substan- |

tially as and for the purpose specified.

5. In an apparatus for adjusting the eleva-

tion of guns, an index-plate fixed to the gun;

an index-curve traced on said plate; a stand-

ard fixed to the gun-support,ashaft supported
in bearings of said standard; an index-hand

fixed to said shaft and extending to swing

I30
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~across the face of said index- plate a casing
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to the swhtmﬂ'-arm, a scale to read ofl

pivoted to the shaft and carrying a Blﬂhtlnﬁ-—
beam with front and back sight; meehameal
means for turning the index- hand in relatmn
* the
angle of turning; and mechanieal means for
turnmﬂ the index-hand together with the
swhtmg apparatus; w hereby the relative an-
gular position of thesighting-arm and the in-
dex-—hand 1s first adjusted to the elevation due
to the distance of the target, the sighting-arm
and index-hand then Jomtly surned %0 direct
thesight-line to the object, and the gun finally
brou ﬂ*ht to the proper elevation by turning it
on the tronnions until the outer end of tlle

index-hand meets the index-curve, substan-

tially as described.
6. In an apparatus for adjusting the eleva-
tion of guns; index-plates f fixed fo the gun;

index-curves g A drawn on said index- plates,_

a standard ¢ fixed to the gun-support; a shaft
¢ supported in bearings b b of the standard,
and 1n outer fixed bearings d d ; index-hands
¢ e fixed to the shaft ¢ and extendmo over the
index-plates; a casing s pivoted to the shaft
¢ between the sides of the standard, and car-

G

rying the sighting-beam wu, front sight v and
back sight v ; worm-wheel sector{ and worm
q, for tmnmﬂ the shaft, respectively the in-

dex-hands e ¢ fixed thereon in relation to the
casing s for adjustment to the angle of eléva-
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tion due to distance; scale 1 and ¢ross-piece

2 for reading off said angle; worm x mounted
in the standard a, pr ovlded with hand-wheel

1 and engaging worm-wheel sector z on the

lower side of the casing s, whereby the cas-
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ing,sighting-beamand 1nde*~:-hands areturned

toﬂ'ether and the index-handsadjusted fordif-

ference of level, as the sight-line is turned
up or down toward the tal..,et and the guns

~brought to the proper elevation by turmnﬂ'
them on their trunnions until the ends of the'

index-handscomeuptotheindex-curves, sub-
stantially as described. |
In testimony whereof I have hereunto set

‘my hand in the presence of two subseribing

W ltnesseb _
JOHANNES KRONE.

Witnesses:
WILLIAM ESSENWEIN,
Gro. P. PETTIT.
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