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To «ll whom it may.concern: |

‘Be it known that I; BRADLEY A. FISKE, of -

the United States Navy, have invented a new
anduseful Improvement in Telescopic Sights,
ot which the following is a specification.

My invention relates to an apparatus for
sighting guns. |

My invention consists in the combination
ofatelescope orsight-bar anda gun,each mov-
able about a transverse horizontal axis, and
neans for indicating the angle in a vertical
plane between the longitudinal axes of said
telescope and gun; also in apparatus for elec-
trically indicating said angle; also in appa-
ratus for compensating for the error in the
line of sight due to the bodily movement of
the gun, the target, or both; alsoin apparatus
for compensating for the drift of the project-
ile when the gun is rifled; alsoin the various
instrumentalities and combinations, mechan-
icalandelectrical, ashereinafter set forth,and
more particularly pointed out in the claims.

In the aceompanying drawin gs, Figure 1 is

a side elevation of my device applied to a |-

ship’s gun. * Fig. 2 is a rear elevation of the
to my apparatus for the purpose of supply-
Ing a correction to compensate for the move-
ment of either the ship or the target.
1s an end elevation thereof. ¥Fig. 5 isa detail
view of .the drum of insulating material rep-
resented at 18 in Fig. 1.

~trical diagram illustrating the conneections in
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40

the apparatus. +

Similarletters and figures of reference indi-

cate like parts. * -

~ lrepresents so much of an ordinary naval

gun as is necessary to illustrate the applica-

tion of my device thereto. ~
2 1s the gun-carriage.

- 3 18 the gun-shield.

| On one side of said
shield there is a shelf or

ledge 4, upon whicle

my telescopic sight, is supported.

5 1s an ordinary telescope or spy-glass, pref-

erably provided with.cross-hairs in its objec-
tive for the purpose of more aceurately bring-

ing the line of sight upon the target. The

telescope 5 1s mounted in trunnions 11 in the

~standard 6. Journaled in the standard ¢ is

50

a shaft 7, which carries a worm-wheel 8, and
which on 1its outer end is provided with a
hand -theel 9. The telescope carries the

Fig. 3 is a plan view of an attachment
Fig. +

Fig. ¢ is an elec- .

I

- adjusted.

however,
nected to the gun, with which a pinion 14 en-.

point.. S
-and 7°, as shown in Tig. 5, and these

19 precisely similar to the wire 16 in

curved rack 10, with which the worm-wheel

Sengages, sothatby turnin g the hand-wheel )
thetelescope 5 maybemoved on itstrunnions

11, and 1ts elevation in a vertical plane thus
The gun 1 also turns on its {run-
nions 12 in a vertical plane. A variety of

mechanism for thus elevating or depressing

the guns is in common use, and no special de-
seription thereof is necessary.

there is here shown a rack 153, con-

gages. DBy turning the pinion 14 by means
of any suitable erank-handle the gun may he
clevated and depressed asdesired. Of course
this arrangement of rack and ninion 13 14 is
no part of my invention, inasmuch as the gun
to which my device is attached may be ecle-
vated or depressed by any suitable means.
~ Connected to the carriage 2 by meansof the
arm 15 18 an arc 16*, - This are carries a strip
of wire 16 or other conducting material, in-
sulated from it. , |

17 18 a contact-point of metal which is fas-
tened upon the

16* is struek from the trunnion 12.of the gun
as a center, so that when the breceh of the
gun is raised orlowered the contact-point 17
always bears against said wirve 16, the arc
moving, of course, in front of the contact-
The shaft 7 is made in two papts 7

terminate in a drum 18, of hard rubber op
other insulating material. In the periphery
of the drum 13 is cut a spiral thread, and in
this thread is laid a strip of metal or wire 19,
which exactly corresponds to the wire 16 in
its resistance from end to end. . Of course
this could be produced by making the wire
point of
material, cross-section, and length. |

~201s a contact-arm which slides freely upon
& rod 21, which issupported-in the insulated
bracket 22 upon the table 23 of the appara-
tus, _
with & point, as shown in Fig, 5, which point
always bears upon the wire 19. |
as the wheel 9, and hence the shaft 7, 1§ roO-

tated the arm 20 yemains in the spiral groove.

of the drum 18, and of course follows that
groove, this movement being permitted by the
sliding of the arm 20 upou its rod or support

FFor example, .

1he contact-arm 20 may be provided

Consequently

6o

70I

75

gun, but insulated therefrom, i
and which bears against the wire16. "T'he are

8o

parts
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21. Thereforecontact between thearm 20 and

the resistance-wire 19 is always maintained.

10

15

20

0
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“same points on the respective are-wires 16

As best shown in Fig. 5, the ends of the wire

19 onthe drum 18 are connected, respectively,
to insulated sleeves 19% on the sections 7* and
7" of the shaft 7.
are two insnlated contact-springs 24 25, and
these bear, respectively, upen said insulated
sleeves. . - ~
I will now describe the electrical connec-
tions in the apparatus.. From the end d of
the wire 16 a wire 26 extends to the contact-
spring 25. From the end ¢ of the wire 16 a
wire 27 extends to the contact-spring 24. DBe-
tween the points « and % of the wires 26 and
27 extends g wire 28, which includes a bat-
tery 29. From the bracket which supports
the arm 20, which bears on the wire 19 in the
drum 18, extends a wire 30 to a galvanome-
ter 31. From the galvanometer 31 extends
another wire 32 to the contact-point17. The
relation of these connectionswill be more con-
veniently traced on the skeleton diagram,
Fig. 6. This diagram, as is obvious on in-
spection, represents the connections in the
well-known VWheatstone-bridge relation; and
here it will be obvious that when either of
the arc-wires 16 or 19 is moved along the con-
tacts 20 or 17, or, what is the same thing, if
the contacts 20 or 17 be moved over the arc-
wires 19 or 16 the arms of the bridge will be
lengthened or shortened, or, in other words,
the resistances balanced in the bridge will be

varied, and hence its equilibriam will be dis-

turbed. | |
Now supposing that in TFig. 6 the parts
marked 20 and 17, being the contact-points,
are pivoted arms so arranged as to sweep
over the arc-wires 16 and 19, when these
arms 20 and 17 stand parallel, touching the

and 19, clearly then the bridge will balance

.~ and the galvanometer 31 will give no deflec-

_ tion.
s moved so that its end meets the arc-wire 19

If, however, the supposed arm 20 be

at the point 24 of that wire, then, clearly, we

“have lengthened the arm a* of the bridge

and shortened thé-arm 2*%4 and the bridge
will then be thrown out of equilibrium and

the galvanometer 31 will indicate the extent |

of this disturbance, which will of course de-
pend upon the resistance of the length of the

- wire 19 included between the original posi-

55
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tion of the arm 20 (full lines) and its new

position. (Indicated by dotted lines.) Now,

as the arc-wire 16 is assumed to be exactly

like the arc-wire 19 in point of resistance per
unit length, and as the electromotive force

- of the battery is also assumed to be constant,

plainly if we move the supposed arm 17 to
over an equal distance of the fixed are-wire
16, or, in other words, to the point  on that
arc-wire, then the remaining arms of the
bridge will beecome, respectively, yd and d.r,
or, in other words, we shall have compen-
sated for the disturbance in the bridge made
by the movement of the supposcd: pivoted

Secured upon the table 22

arm 20, and therefore the galvanometer 31
will once more balance. The met result of
all this is simply to show that the galvanome-
ter 31 will always indicate zero wheneverthe
two supposed pivoted. arms 20 and 17 are

placed on corresponding points of their arc-

wires 16 and 19—that is to say, whenever
they are relatively parallel one to the other—
but whenever they are not parallel then the

70

75

ealvanometer 31-will give a deflection which

is proportional to the length of are-wire

which is included between -the angle which |

they bear one to the other. Thus, if the arm
17 is left as shown in full lines and the arm
20 be moved to make contact at 24, as shown
by dotted lines; then the galvanometer 31

will give a deflection due to the resistance

included between the two positions of the
arm 20;

and the are-wires 16 and 19 were moved in
front of the arms. - : -

Returning now to Fig. 1, it will be plain
that when we rotate the wheel 9 we move
the wire 19 on the drum 18 benecath the con-
taet-point 20, and at the same time by means
of the worm 8 and rack 10 we turn the tele-

Of course exactly the same thing
would happen if the arms 20 and 17 of ‘Iig. -
6, here supposed to be movable, were fixed

8o

ole

95

scopé 5 on its trunnions. Therefore there 1s

a relation between the length of wire which
passes beneath the contact-point 20 and the

angle over which the telescope 6 183 turned. .

Similarly when we elevate or depress the gun,
which likewise turns it upon its trunnions
12, we at the saine time move the are-wire

16 in fromnt-of the contact-point 17, so that

there is a relation between the extent of

angular elevation or depression of the gun
and the length of the arc-wire 16 which

moves in contact with the point 17. Now it
these parts be so adjusted, as in fact they
are, that when the telescope 5 is elevated
or depressed over a certain angle and the
contact-point 20 therefore moves over a cer-
tain length of the wire 19, the gun, on being
depressed or elevated over that same angle,
will cause an equal length.of the arc-wire

16 to move in front of the contact-point 17,

Then clearly we shall have between the axis

of the telescope and the axis of ‘the gun the

same relations, with reference to the are-
wires 16 and 19, as have the two supposed
pivoted arms 17 and 20 in the diagram, Fig.
6. The shelf 4 isso placed on the shield that
when the axis of the hore of the gun and the
liné of sight of the telescope are parallel one
to the other the contact-points 17 and 20 will
stand on the same relative positionsto their
respective resistance-wires 16 and 19, and the

oalvanometer 31 will show no deflection, so.

that thus we have c¢ver after a means of

‘knowing, by the indication of the galvanom-

eter being zero, when the Iine of sight of the
telescope and the axis of the bore of the gun
are relatively parallel. Of course these con-
neetions in practiee are adjusted once forall,
and therefore the use of the deviee bevomes,

100
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in fact, exceedingly simple, for all that the |

observer has to do if the galvanometer 31
shows any deflection at all is to move either
gun or telescope on its trunnions until the
galvanometer shows no deflection, and then
he knows that gun and telescope are parallel.

- The relations of the parts now being es-
tablished, I will explain their practical use.
In order to make the projectile thrown by a
gun reach its target, it is necessary to elevate
the gun over a cerfain angle (dependent upon

the distance of the target) above the line of

sight drawn from the observer’s eye to the

target. This distance may be determined by

means of a range-finder or other apparatus
especially adapted for that purpose, and the
ordinary proceeding is, after the raunge has
been determined or estimated, to suitably ad-
just a sight-bar on the gun, so that a notch
In the upper part of this bar and a fixed pro-
jecting point or front sight at a distance
therefrom along the gun shall be at a known
angle to the axis of the bore equal to the req-
uisite angle of clevation of the gun. The
observer ranges his eye so as to note the in-
stant when these two points come into coin-
cidence with the target, and then he fires the
' Now on -board
ship this is a matter of considerable difficulty

and requires long training on the part of the

person who is to direct the gun. It is an ex-
eeeililn_gly diflicult matter, espeecially when

the ship ismoving, to cateh the instant when

“the sights and objecet come into alinement,

because the pupil of the eye must be kept ex-

-actly on the line produced joining the front
‘and therearsights. WhatIaceomplishin this

present deviee is greatly to inerease the ac-

curacy and rapidity with which the sighting

of the gun can be accomplished. This wili
be apparent from the following description:

 IForall practical purposes the axis 6f the tele-

scope, when parallel with the axis of the bore
of the gun, may be considered as coincident.

In ather words, the displacement of the axis
“of the telescope above or laterally to the axis

of the bore of the gan is so small with refer-

~ence to the distance, over which the shot is

BN

thrown that any error duc thereto may be
neglected alfogether. Assuming, for conven-

ience, that in the beginning both gun and

55
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telescope stand parallel to the. plane of the
deck, as shown in Fig. 1, the galvanometer

-1 then giving no deflection, the telescope 5 is
brought to bear upon the object, so that the

objeet comes at the intersection of its cross- .

hairs. The necessary clevation to be given
to the gun, having been determined by the

range-finder,isknown. Corresponding there-

to Is a certain deflection of the galvanomecter
s1. The needle must go to a ceztain point on
the galvanometer-seale corresponding to the
extent to which the bridge will be thrown out
of equilibrium Ly the known and desired ele-
vation of the gun. TInstead of marking the

galvanometer 31 for differences of potential
dependent upon these changes it may as well

be marked for yards corresponding to the po-’

tential differences. Therefore the observer,
knowing the range—say, for illustration, two
thousand five hundred yards—has simply to
adjust his gun so that the galvanometer-

70-

needle shows that range, and thishe does by

the ordinary elevating orlowering apparatus
of the gun. When the galvanometer-needle
does show that range, then he knows that
the gun is adjusted with regard to the line of
sight already established at the proper angle
to throw its shot over that distance. Of
course 1n practice these observations are not
madc by one man. One observer standing
at the telescope and having in his hand the
firing-button directs the telescope upon the
object. - An assistant operates the gun-ele-
vating apparatus and watches the galvanoni-
cter. All that the first operator has to dois
to direct the telescope properly, and all that
the second operator has to do is to elevate or

“depress the gun until the galvanometer-needle .
indicates thedesired range. Whenthatrange

1s reached, the first operator fires the gun as

soon as the rolling of the ship brings the

cross-hairs on the target. The first operator

has nothing to do with the clevation of {he

gun orits adjustment for range.. IIe maynot
even know what the range is. The second
operator has nothing to do with the sighting

-of the gun and cannot know when the gun
) All errors from malad-
Justment of sights or inaccuracy in aline-

bears on the. objeet.

ment of sights and objeet are.practically ob-
viated. L - B

- I now pass toanother part of my invention,
which consists in a means which serves the
double purpose of verifying the accuraey of
the galvanometer reading and also of agcom-
plishing the same results already stated by
mechanical means in case of any injury to the
electrical connections.  On the face of the

‘wheel 9 (see TI'ig. 2) T make eraduations and
= =

arrange 1In proximity to said wheel an indi-
cating-point 33. As will readily be under-

stood, by means of these graduations, which
may be, say, in- degrees, I.can indicate the
extent of elevation.or depression of the tele-
scope o. lalsoattach tothe gun a graduated

arc 34, the graduations on-which correspond
exactly to the graduations on wheel 9. On
the arm 15 is a projection 35, which is paral-
lel to the graduated arve 34, ‘and - this projec-
Lion may be likewise graduated in the same
units as the arc 34¢. - Nowthe relation of the
graduations on the wheel 9 and the fixed are
54 on the gun are to be such that when the
axis of the telescope is-parallel to the-axis of

the bore of' the gun the same- graduation-
mark on the wheel 9 which comes opposite.the
pointer 33 will be the same as the gradua-
tion-mark on -the arc 34 which comnes oppo-

site the zero-point on the projection 85: This

zero-point may be located as desired.  For

convenience I have shown it as being sub-
stantially the horizontal lower cdge of the

-arm. 15 between the part which carriey the

N ‘- - P - . L
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are 16 and the projection 35. Or, in other
words, when the
orees on the wheel 9 and the zero-mark on the

arm 15 is opposite the two-degree mark on the
arc 34 which is on the gun and then telescope

and gun will be parallel, and so on for all
othercorresponding graduations. Asthe pro-

" jection 35 is also graduated, it is clear that by

I0

25

this means the angle between gun and tele-
scope can be easily read. Tor example, iIf the
reading of the wheel 9 is three degrees and the
two-degree mark on the projection 55 18 0ppo-
site the three-degree mark on the arc 34, then
it is clear that the bore of the gun is inclined
at an angle of two degrees to the telescope,
and, similarly, if the reading of the wheel Y

is three degrees and the one-degree mark on

the projection 35 is opposite the three-degree
mark on the arc 34, then the gun is inclined
at an angle of one degree to the telescope, o
that by means of these graduations on the

wheel 9, the arc 34, and the projection 3. 1t |

becomes easy to give the gun and telescope
any relative angular convergence that may
be desired. - In this way also, clearly, these
oraduations give a check to the indications of
the galvanometer 31, because, whatever may

be the position of the telescope and gun, the

" mark on the projection 35 which is opposite to

30
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that mark on the arc 34 corresponding to the
reading of the wheel 2 should be the same as
the indieation in similar units of the galva-
nometer 31, so that, further, even supposing

“all the electrical connections to be destroyed,
'35,

the gun and telescope can be laid parallel and
the gun laid at any angle with reference to
the telescope simply by observing the relation
of the graduations on the parts named. Of
course in practice the electrical apparatus is
much more rapid, and in other respects pret-

“erable; butthe value of the last-deseribed ar-

45

55

graduating 35 in-degree

rangement as a check on the galvanometerand

as a4 means of meeting casualties in action will

be readily appreciated. Of course instead of
s it may be graduated
in yards or meters once for all, because for

any given gun, as already stated, the distance

to which the shot will go is entirely depend-
ent upon the angular elevation of the muz-"

zlé above the line of sight from gun to target.
I now pass to another part of my invention,

which consists In means for applying to the
-apparatus a correction for relative movement

of gun and target. This of course involves

the following conditions: Either the largetis

fixed and the gun is movable, as in the casc

-

when the ship which carries the gun is under
“way, or the gun is fixed and the target is mov-
“ing, which is the condition when the ship
6o

which earries the gun is stationary and fives,
for example, at a moving-ship, and, third,
when both the ship which carries the gun and
the target which is fired at are moving one
relatively to the other. Of course in both
the first and last cases the projectile will have
not merely the velocity due to its impelling

charge, but also the velocity of the ship, act-

pointer 33 indicates two de-

on a pivot.
oular opening 37,

tent of movement.

i
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ing in a different direction and tending to
carry it in advance of the point aimed at.
In the second case, when the target 18 moving,
the projectile
point aimed at. - A single illustration will
suifice to make thisclear. 1If, asin Fig. 7, the
ship A fires at the ship I3 and meanwhile ad-
vances to A', the shot willnot strike B, but D,

o

will tend to fall in rear of the

75

the distance I D being merely equal to the

distance A A, so that the gun must in fact
not direetly at 3, but at an angle .
A C from the line of sight-

be pointed
represented by I3 K
A B equal to the angle D A" 3. This angle
can be easily dedueced for any and all speeds
of ships, the speed or veloeity of the shot be-
ing known. Infaect, itisalwaysnow deduced

for every gun on board ship forunse in,say,the

ordinary sights, and it is usually called ‘“the
correction for speed.” The same is trae for
the correction of the speed of the other ship
B, bearing in mind, ot course, that the cor-
rection must be in the opposite sense. 1 com-
pensaie for this in the following manner,
(see Figs. 3 and 4:) The base 22 of the in-
strument is secured to the shelf + on the gun-

“shield 3 by mesins of a strong vertical bolt 50,

aboul whicl the table 22 may be rotated as
In the table 22 is cut a rectan-
and on the shelf 4 there 18
side flat and the other
side curved, which projects up through this
opening. On the plate 22 is a fixed pin 359,
and hetween the pins 38 39 1s interposed the
bent spring 40. On the plate 29 'is also &

a pin 38, having one

threaded support 41, which receives the ad-.
justing-serew 42, which 1s provided with a

The end of the screw 42

araduated head 5. _
When

hears against the flatside of the pin 38.

‘the serew 42 is turned by means of its head

43, the table or hase-plate =2 will be rotated
around the pivot 306, the spring +0 acting in
opposition to the screw 42, so that this adjust-
ment may be made in either direction. It 1s
a1so clear that if the pitch of the screw 42 be

known and the head 43 be appropriately grad-

uated the telescope 5, which is supported on
the base-plate 22, may be turned to any de-
sired angle by simply rotating the head 45
and noting the graduation. .
angle is seldom, if ever, as great as two de-

In practice thisg

80
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arces,so that the const ruction describedabun-

dantly provides for this necessary limited ex-
It will be readily under-

stood that by this means the telescope may

he moved in azimuih to compensate for the

displacement of cither the target or the ship .

It is also plain that
be at once marked

which carries the ™un.

the micrometer-head can

in units of speed instead of in degrees and

minutes of arc. | |
There is also another small, but important,
correction necessitated by what is termed in
cunnery the ‘“drift” of a projectile when iired
from a rifled gun, this drift being a deviation
from the line of fire to the right or the left,
a right-handed rifiing causing the projectile
té deviate to the right and aleft-handed rifling

125
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causing the projectile to deviate toward the
left. The distanceto therightorlefttowhich
the shot is thus deviated inereases with the
distance to which the shot is fired, and i1t be-
comes necessary, therefore, to apply a corree-
tion which also increases with the distance to

which the shot is fired. VWith the ordinary

sight-bar this correction is accomplished by
placing the support of each sight-bar to ane
side of a line parallel to the bore. of the gun
from the front sight and by inclining it at an
angle, so that the rear sight-bar as it is raised
does not rise in a vertical plane, but in one
at an angle thereto. In my present device 1
provide for this correction in the following
manner: Upon the base-plate 22 and in prox-

imity to the graduated head 43 is supported

20

- responds to the distance of the target.

40

.50

asmall fixed g frmd unated arc 44, which is gradu-
ated In degrees and minutes of arc, or pret-
erably in terms of the ranges corresponding to
these angles of drift.  In the ordinary usc of a
mlclomelel the reading is

ation. on the 11110101116561 hmd, such as 43,

which is opposite 1o a certain fixed zero or
reference mark.

In using the micrometer-
head 43 1 bring the speed-ﬂ'l aduation thereon
opposite to the zero-mark on 44 in the sup-
posititious case where the distance of the tar-

vet 18 zero; but as the distance is of course.
not zero 1 b;.mrr the speed-mark on 43 oppo-

site to the wraduatmn mark on 44 which cor-
In
case, tor example, the speed of the sl_lip WOTe
ten knots and the distance of the target fif-
teen hundred yards I bring the mark 107 on
43 opposite the mark 1500”7 on 44; and in
casc the distance is two thousand yards and
the speed zero, as when the firing shipisat an-
chorand the targetstationaryor whenboth are
coing in the same direction at equal speeds,
T brmn the zero-mark on 435 opposite the
20007 mark on 44. Of course the relations

. of these parts depend upon known determina-

tions with which all persons skilled in the art
are fully familiar and which need no descrip-

tion here, so thatit isevident by this arrange-

mentIam able,quickly and conveniently and
with sufficient accuracy, to make at the same
time the two corr ectlons for speed and drift.
I claim—

1. The combination of the gun 1, movable
on a transverse, horizontal axis, the elongated

L=

“body 16 of conducting material and contact-

55

arm 17, the said body 16 .and arm 17 being

movable with reference one to the other b}
the movement of said gun on its said axis;
the telescope § also movable on a tmnsverse,
horizontal axis and supported in proximity to
sald gun, shaft 7, intermediate mechanism,

plate

journaled on said base-plate 22

that of the gradu- |

-
1]

for communicating motlon from said shaft to
sald telescope, dram 18 on said shaft 7 car-

rying the elongated body 19, eontact-arm 20
bearmﬂ* on said body 19, a source of electricity,

an electmcal indi 10&tmg apparatus and circuit
connections arranged in Wheatstone bridge,
substantially as deseribed.

2. In combination with a telescope, 5, a gun
and a support, 3, movable bodily with said
cun and carrying said telescope 5, the base-
22 pivoted on said support and having
an opening, 37, a fixed pin, 38, on said sup-
part in said opening, an abutment 39, on said
base-plate 22, aspring, 40 mterposed between
sald pin 338 and sald abubmeut 3 , & Serew, 42,
2 and bearing
upon said pin 38, substantmlly as described.

L

5. In combination with a teléscope, 5, a gun

60

70

and a support, 3, movable bodily with said

oun, a base-plate, 22, carrying said telescope
pwoted on said support and having an open-

1ng, 37, a fixed pin, 38, on said qupport in said

openm , an abutment 39, on said base-plate

86

...,.,, a smuw,. 40, interposed between said pin

and sald abutment 39, a screw, 42, jour-
naled on said base-plate 22 and bearing upon

said pin 38, and a micrometer-head, 43, onsaid

screw and a fixed mark orindex in proximity
to sald head: the said head being
graduated to enable the telescope to be ad-
justed in azimuth to compensate for displace-
ment of the projectile due to the movement
of the gun, or said distant object, or both,

&,ubstfmtlally as described.

4. In enmbmdtmn witha telescope 5, a base-
plate, 22, carrying said telescope, pweted O11
said support and having an opening 37, a pin
38 on said support in said opening, an abut_—
ment 39 on said base-plate, a spring 40 inter-
posed between said pin 88 and sald abutinent,
59, a serew 42 journaled on said base-plate and
bearingupon said pin 88, a micrometer-head
43 on said serew and a fixed, graduated are

44 in proximity to said micrometer-head: the
said head 43 being suitably graduated to en-

able the telescope to be adjusted in azimuth
to compensate for displacement of its line of
sight to a distant object due to the bodily
movement of said telescope or said distant
object, or both, and the said fixed arec 44 be-
ing suitably graduated to allow of adjustment

of sald telescope in azimuth to compengate

for drift of the projectile thrown from a gun,
substantially as deseribed. -

BRADLEY A. FISKE.
Witnesses: -

WM. ARNOUX,
JOHN (. SANDERS.

suitably -

9c
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