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HORACE W. JONES, OF THE UNITED STATES NAVY, ASSIGNOR TO LUGI

EVERETT CURTIS, OF ROCK ISLAND, ILLINOIS.

APPARATUS FOR SIGHTING AND FIRING ORDNANGE.

SPECIFICATION forming part of Letters Patent No, 743,881 , dated November 10,1908,
Applisation filed February 13, 1803, Serial No. 1'.43,262. (No model.}.

To all whom it may concern: |

Be it known that I, HORACE W. JONES,
lieutenant United States Navy, a citizen of
the United States, residing at Washington,
in the District of Columbia, have invented
certain new and useful Improvements in Ap-
paratus for Sighting and Firing Ordnance;
and I do hereby declare the following to be
a full, elear, and exact description of thein-
vention, such as will enable others skilled in
the art to which it appertains to make and

. use the same.
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My invention relates to improvements in
apparatus for pointing and firing ordnance;
and it is intended for use with heavy ord-
nance mouinted on. suitable gun - platforms
eitheraboardshiporinfortificationson shore.

In the methods of sighting and firing guns
now most generally used the person sighting
the gun either himself completes the opera-
tion of firing, as by pulling the trigger or
pressing a button, or he orders some one else
to fire, in which ease there is generally a sub-
stantial personal error, commonly called the
‘““personal equation” of the gun eaptain or
the *“firing interval.” According to my in-
vention 1t is the duty of the gun-pointer
merely to keep the cross-hairs of a teleseope
constantly on the target and then for other
persous to so adjust the gun in train and ele-

ation that when the direction of the axis of -
the bore of the gun bears the desired relation |

tothe collimation-axisof the telescope thegnn
will be automatically fired. In this way the
operation of firing the gun will be made more
or less mechanical. The manatthetelescope
does not know when the gun is to be fired,
and hence liis personal equation is eliminated
and the gun is fired antomatically when in

the desiréd position. The men at the train-

ing and at the clevating gear do their work
in a purcly mechenical way, and there islit-
tle skill and less judgment required, thus
avoiding personalerrors. T aceomplishthese
ends by providing electric contacts so ar-
ranged that they will complete an electric eir-
cult through the primer and fire the gun
when the gun is properly laid in elevation
and in train when at the same time the c¢ross-
hairs of the telescope bear on the target. In

order to prevent the gun from being prema-
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turely or accidentally fired when the cross-

hairs of the telescope do not bear on the. tar-

get, I provide a trigger or spring-switeh,
which is kept closed by the gun-pointer while

the cross-hairs bear on the target, but is re-

leased, thus breaking the circuit, whenever

‘through any cause he is unable to keep the

cross-hairs of his telescope on the target.

My invention will be understood by refer-
ence tothe a¢companying drawings, in which
the same parts are indicated by the same lot-
ters throughout the several views.

Figure 1is a side elevation of a gun mount-
ed on a pedestal-mount, such as are used on
spousons aboard ship. Fig. 2 is a plan view
of the gun shown in Fig. 1, parts of the mount
being omitted for the sake of clearnéss in the
drawings. Fig. 3 is a detail, on a large seale,
showing a front elevation of the sighting at-
tachment. Fig. 4 shows a section along the
line 4 4 of Fig. 3 and looking in the direction
of the arrows. Fig. 5is a rear elevation of
the sighting attachment. Fig. ¢ is a1 detail
showing in side elevation and in plian the
sector-arm for completing the eleetric cirenit
when the gun is laid at the desired ¢lovation.
Fig. 7 shows in side elevation and in pian the

- pointer-arm that sweeps over the soector

showu in Fig. 6.  Fig. 8 shows in plan and
in side elevation the sector which completes
the electric circuit when 0 g 5 properiy
trained. Fig. 9 shows in inverted plan and
in side elevation the pointer-srm which
sweeps over the secetor shown in Fig. 8. Figs.
b to 9 are on a reduced scale. [IMig. 10 shows
a rear view of a modified form of the inven-

tion iu which a single sector is used to adjust
both for elevation and for train. Fig. 1l isa

detail showing a rear view of the sector shown
in Fig. 10 with the electric contact-strips for
completing vhecireuit when the gun is prop-

erly laid in elevation and in train. Fig, 12

is a side elevation of the device shown in Fig.

10. Fig. 13 is a plau, partly in section and

partly broken away, of the means for adjust-
ing the sector in elevation. Tig. 14 is a dia-
grammatic view showing the invention ap-
plied to the pointing and firing of two guns
by means of a single gun-pointer using a sin-
gle telescope. Fig. 15 is a section along the
line 15 15 of IMig. 14 and looking in the diree-
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“tion of the arrows, and Fig. 16 is’ a detail | sequently the gun be brought to the desired
showing the arrangement of pointers and

10

contact-arms by which the firing elevation cf

iwo or more guns may be %1mu1taneouﬁ,ly con-

trolled from a single telescope.

Referring now to Figs. 1 to 9, A represents
a gun mounted in the sleeve or cradle A,
%hth 1s trunnioted, as at ¢'; or the top car-
riage B3, which i3 pwoted on a pedestal on
l{m er carriage B, The gun is elevated and
depressed by means of the elevating-gear C,
controlled by a man standing on the platform
. The training of the guun is effeeted by
means Of‘ﬁ‘tlltctblﬁ traini mr—ﬂ*earD preferably

located attheo ppoalt@ side of the frun from the

~elevating-gear, and 1t may be opemted by a
man standing on the platform B, which plat-

e
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-to point in any desired direction.

form 18 also carried by the top carriage.  The

special form of elevating and training gear

does notconstitutea partof my presentinvens-
tion, and any suitable elevating and training

gem whether operated by hand or by othe}
motive power, may be adopted. The top car-

‘riage also carries an adjustable seat 3%, pref-

erﬂbl rserewing up and downin a nut 6°like a
planc-stool and with a foot-rest &' for the gun-

polnter. i represents a telescope which is
mounted toswing on a vertical axis e, and this
axigeis mountedin the yoke If on the horizon-
tal axis ', sothat the telescope may be caused
Pivoted on
the horizontal axis ¥ is a pointer and eon-
tact-arm %, earrying a pointer-arm 7? and a
contact-maker 3. (Shown most clearly in
Fig. 7.) The hub F° of this arm: I? is perfo-
rated, as at f° to pass over the shaft B and
carries an-eccentric F+ the funetion of which
will be hereinafter described. The arm F?

_projects beyond this hub FY as shown at F3

40
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in Fig. 7, and against this downﬂardly-pm-
jecting arm F? the point f7 of the serew F7,
carried by the drum FS normally bears. f8
indicates a spring to keep the point 7 and
the arm F® in contact. ‘This drum is gradu-
ated either to ranges or to angles of eleva-
tion, or both, and the angle of elevation or
t.he range is indicated by the pointer % (See

Fig. 1.) 'This pointer f%is attached to any

‘suitable part of the arm F which .carries
T'he sector H carries the are
H', which is faced with insulating material

the telescope.

i, in which is embedded a contact wire or
strip 7.

to which is pivotally connected the rod I
which may be provided with a turnbuckie or
other adjusting- device I', (see Fig. 1,) and

this arm is connected to the arm K, faabbto
one of the trunnions «'.

- or bears some known relation to the Iéucrt,h

05

of the arm IH” from its center of motlon S0

that as the gun is elevated or depresséd the
are H' swings about the shaft F'.

tion indicated by the range-scale the pointer

!

This sector is pivoted, as at h°% on
_ the shaft T and is provided with an arm H2

The length @f the
arm K from its center of motion is the same -

"NGW if

the drum F°® be tturned to the desired elevay

1 ed ]me'-?. in Ifig.

%43 831

elovation the contact f mll make electrical
connection with the strip 7/, inlaid in the in-
sulating material i on the face of the arc H'.
Thus it will be seen that if the drum pe
turned to the desired elevation and the cross-

hairs of the telescope be kept on the target

that when the gun is turned to the proper

elevation the electrie circuit wiil be com-
pleted as far as the elevating-gear 1s con-

cerned. 1In order, however, that the gun be
fired at the proper Instant, it 18 necessary
not-only that the cross-haivs shall he on the
target and the trigger be pulled or the corre-

75
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sponding switch be claﬂﬁeﬂ but that also the

cun must be trained in I,he proper position
in the horizontal plane. The method of anto-
matically completing the electric ¢circult when
the cross-hatrs are

is properly trained will now be described. B

Ieplesems a pomtm -ArIn CATrrying a poinier
¢, which swings in azimuth with the telescope
E while the pmntu sweeps over the are

the training-sector M. This sector is faced

'Withinsulatinfr material, as at m, (see Fig. 8)
and is promded with a contact- strip m' to

make contact with the contact-piece ¢on the
arm K’ when the gun is properly trained.

This trammﬂ"-se(.,tor is pivoted, as at m', on
the shaft e, prefembly above the telescope K,

as shown in Kigs. 5 and 8. This sector has
two downwardly-projecting ‘arms M?, which
bear against opposite sides of the ececentric F?
on the hub F° of the pointing-arm ¥*. Thus

the raising or lowering of this pointing-arm
% will cause the training-sector to swing

slightly aboutits pivet and automatieally ap-
ply a correction for drift of thé projectile.
As is well known, the error due to drift varies

on the target and the gun’

* M of

0o

95
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with the range, and the correction for drift -

may be readllv applied by the use of the ec-

centric I, It will be seen that when the
cross-hairs of the telescope are on the target
aud the gun properly trained, being automat-
ically cowmpensated for dllfr as dforesmd
that the contact ¢* will make connectlon w1th
the contact-stripm’. Since the segment M is
swung with the gun and the pointing-arm E’
has swuung with the telescope and both gun
and telescope are in the proper position, the
electric circuit will be complete as far as
training the gun will effect it. If now the
gun be atthe properelevation, thecross-hairs

11O

IIS

I20

of the telescope be pointed at the target, and

the gun be properly trained, the trigger n be
pulled the electri¢ circuit will be completed
through the primer, as indicated by the dot-
2, where the current is.shown
as going from Lhe nositive pole of the battery

13§

through the trigger, throngh the arm E’, the

| eontact e, the stripm’, the training-sector M,

the arm T2, the sector H, the conductor O,
the primer P then Lhmmrh the mass of the
oun, and back to the newamve pole of the hat-
tery. This trigger n operates an or¥inary
electric switchinclosed in the handle N

his
f will be moved along the arc I, and 1f sub- { conductor O’ i8 &;he well-known msnlatedi{*n‘

;
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and is merely indicated in dotted linesin Fig. | will swing vertically along the arc Q,
2.

Thus it will be seen that the gun e‘mnot
be fired electrically until, first, it is p: *apeﬂy
elevated; second, it is nroperly tramed, and,

“third, the trigeer nbe pulled or an equiv alent

switch be closed. The man at the telescope

~would only keep the trigger pulled when the

10

£3
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cross-hairs of the telescope are on the target,
so that it follows that the gun cannot be fired
electrically until it is properly elevated and
properly trained. As will be seen, the ele-

vating and trainingare done by two men, en-

tirely independentof the sighting of the tele-
seope, and with a little plaetlee ‘the men ab
the elex ating and training gear can so elev ate
and train the gun that the pointers ° and ¢’
are always at or very near the index or firing
points on the sectors H and M. Thus the
skill involved in properly pointing the
consists in the ability of one man to keep the
cross-hairs of the telescope on the target and

of two other men to keep two pointers con-

tinuously pointed at given marks on corre-
spondingsectors. Noneof the three men just
referred to will know just when theé gun will
be fired, and as a consequence the personal
errors due to excitement or other causes will
be largely obviated. |

While I have shown the invention as ap-
plied to a pivoted recoil-mount, it is equally
applicable to almost any of the mounts used
for heavy ordnance. |

In the form of invertion shown in Ifigs. 10
to 12 I combine the two sectorsinto one, and
I also combine the two pointing and con-
tact arms, so that they may be both attached
to a common stem. Thus, referring to these
figures, K’ represents an arm fast to the
trunnion of the sleeve or cradle, which arm
carries a pointer &', which points to the
range-scaleon thedrum R. Therange-drum
R is mounted on a shaft R’, journaled in the

arm K', which shaft earries a worm RR?, which

50
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engages in a worm-wheel on the shaft RS,
This shaft R? carries a pinion R, which
meshes with the rack (Q? of the se(,tor (), and
thus the sector is raised or lowered to corre-
spond to theé range at which the gun is to be
fired, the sector being pivoted on a projec-
tion from the trunrion ¢', as shown in Fig.
12. The outer face () of this sector is
curved asshown at Fig. 13, and is insulated,
as at ¢°. Into this insulated portion of the
sector are inlaid the electric contact for train
G*, the electlic contact for elevation ¢4, while
lines ¢’ and ¢° (see Fig. 11) are drawn on the
face of the sector to .ud the eye of the men
at the elevating and training gear. The tele-
scope bir otates: aboutthesameaxisandswings
I&terally with the shaft ', which shaft car-
ries the pointing-arms ¢ and {', each provided
with pointers ¢ and {3, amctwe,s , and

each having a contact- nmher t'and 2, respec-

~tively, whmh contact- mnkms are addmed {0

make contact with strips g and ¢l

(Shown
in Fig. 11.)

Thus it will be seen that as the |

oun

3

while
if the tplwcope be swung la,temily the arm ¢
will be moved laterally over the curved face
of the sector, as indicated in Fig. 13, and 1t
will be evident that unless the gun i% in the
proper position with regard to the telescope
both’ in elevation and in train electric con-
tact will not be made with both of the strips

“and ¢g*, and consequently the gun cannot
be fired electrically. In this form of inven-

tion the telesoope is shown as carricd by a

yoke S, pivoted on a bpmdla S', which is
nwunt(,d on roller-bearings s in the arm B
of the bracket BS Secmed tothe gun-mount.
A hand-grip 0° ma,y be provided fm_‘ the man
at the telescope to steady himse!i., The de-

ice would be operative if the telescope were
journaled directly on the shaft b, projecting
into the yvoke S; but to allow . for corrections
of lateral errors—such as drif¢, error due to
wind, velocity of the target or of the gun-
platform—-the telescope may be mountedin a
yoke U, pivoted in the yoke W, which turns
with the shaft T, and devices for adjusting
the elevation v and for adjasting for later:?
errors V may be supplied. In Fig. 12 I have
shown a gun-stock N, carrying the t1 wgor n
to facilitate the pomtmn of the telesmpe.
These details may be varied at will., The
electrical econnections through the two point-
ing-arms and the trigger would be similar to
those already deseribed with reférence to
Fig. 2.

In the form of device shown in Figs. 14 to
16 a single telescope is used Lo direct the
pointing of two tarret-guns. In these figures
the telescope is shown as mounted on a
bracket B® in o similar way to that shown In
IFig, 10; but the spindle §' is carried down-
ward and carries a pointer E', which sweeps
over the cirele M', fast to a flange M on a cy-
lindrical bracket M’, which 1s s:ecured to and
is carried by the turret. - X represents a shatt
journaled in hangers from the top of tue tur-
ret and carrying pointing-arms X, one for
each gun, with pointers «* and contacts 4,
This shaft is preferably curved forward, as
at x, so as to have its center of motion inter-
sect the center of motion of the spindle S/,
and the said shaft carries a forwardly-pro-
jecting arm X', which is connected. by the
rod Y to the telescope or a lug beneath the
same, as shown in Kig. 15. It will be seen
that any motion of the telescope about its
transverse axis will rock the shaft X, caus-
ing th(? pointers x* to swing about the ele-
vation-sector Z. Thiselevation-sector is ear-
ried by a shaft journaled in the hangers ZY,
(see Fig. 14,) and this shaft carries an arm
7', conuected by the rod I to the arm IX on
the trunnions «' of the sleeve or cradle A’ of
the gun A, Thus 1t wi'l be seen that tue
two contacts for elevation will be simultane-
ously puf in the operative position by the
gun-pointer at the telescope, and his keeping
Lhe cross-hairs of the telescope on the target

telescope is elevated or depressed the arm [/ | will automatically direct the training-arm I*”
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- ret is properly trained electric contact will
- bemade by the training-arm, and when either

I0

'S

20

25 P

gun 1s properly adjusted f01 elevation elec- |

tric contact will be made by the elevating-

arm. Finally, when either gun is properly
elevated and the turret properly trained and

when the trigger is pulled the electric ¢circuit
will be completed and that gun will be auto-
mnatically fired. As before stated the trigger
should be kept pulled when the cross-hairs
are on the target and when the guns are prop-
erly loaded and ready for fir ing At other
times the trigger should be released, and fir-

ing by electr 1etty will be interrupted. -1t will

be obvious in superposed turrets having the
upper turrets rigidly attached to the lower
that a single telescope may be used to direct
the pointing of four of the guns.

For the sake of cleamese in the drawings
parts are shown diagrammatically, and many
parts are omitted in Iigs. 14 and 15.

It will be obvious that the hefein-described
method of and apparatus for directing the
ointing of one or more guns by means of a
single teleseope will be mdely varied, and I

- .do not mean to limit my invention to the

. 30

35

seribed and shown.

present form of construction nor to the com-
bination or arrangements of parts herein de-

that instead of the sectors moving wilh the
guns the sectors may move with the telescope
and the pointers with the gun, and in the
claims I consider these two altematwe con-
stractions as equivalent.

Having thus fully desceribed my invention,
what I ¢laim, and desire o secure by Letters
Patent of the United States, is—

- 1. In an apparatus for sighting ordnance,
the combination with the gun and cradle, of

a telescope mounted In bearmws on the gun-

45
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mount so as to be turned freely in every di-

‘rection and independent of the gun, arms

moving in elevation and laterally, respec-
twely, with said telescope, a source of elec-
tricity, an electric firing-circuit, and electric
contacts in said circuit adjustably connected
to but moving with the cradle of the gun,
said arms and contacts automatically closing
said circuit when the cradle reaches a defi-
nite known position relative to the telescope,
substantially as described.

2. In an apparatns for sighting mdna,nee
the combination with the gun and cradle, of
a telescope mounted in bearings on the gun-
mount so as to be turned freely in every di-
rection. and independent of the gun, arms
moving in elevation and laterally, respec-
tively, with said telescope, a source of elec-
tricity, an electric ﬁrlng circuit, and electrice
contacts in said circuit ad,]ustably connected
to but moving with the cradle of the gun,

‘said arms and contacts automatically closing
“said eircuit when the cradle reaches a defi-

nite known pbsitmn relative to the telescope,

and a trlgger or cut-out switch normally

Thus it will be evident

¥

4
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to the desired position, so that when the tur-7 br eaking said elreult but closing same when

desired, substantmlly as described.

35 In an apparatus for sighting ordnance,
the. eembmatmn with the gun and cradle, of
means for elevating and depressing said era-
dle, and mdepem]ent_ means for training the

-CI‘EL(]IB and gun, a telescope mounted in bem‘-

70

ings on the gun-mount so as to be turned

freely in every direction and indepeundent of
the gun, arms moving in elevation and later-
ally, respectively,with said telescope, asource
of electricity, an electric firing-circuit, and
electric contacts in said eircuit adjustably
connected to but moving with the cradle of
the gun, said arms and contacts automat-
ically closing said oircuit when the cradle
reaches a.definite known position relative to
the telescope, substantially as described.

4. In an apparatus for sighting ordnance,
the combination with the gun and gradle, ef
means for elevating and depreeeing said cra-

75
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dle, and independent means for training the

eradle and gun, a telescope mounted in bear-
ings on the n*un -mount so as to be turned
freely in every direction and independent of
the gun, arms moving in elevation and later-

Q0

ally, respectively,with said telescope, asource
of_ electricity, an electric firing-circuit, and -

electric contacts in said circuit adjustably
connected to but moving with the cradle of
the gun, said arms and contacts automat-
ically closing said circuit when the cradle
reaches a definite known position relative to
the telescope, and a trigger or cut-out switeh
normally breaking said circuit but closing
same when deswed eubqtantmlly as de-
scribed.

5. In an apparatus for swhtmw ordna,nce
the combination with the gun a,;nd cradle, of
a telescope mounted in bearings on the gun-

mount 80 as to be turned freely in-every di--

rection and independent of thegun, of an arm
moving in elevation and another arm moving

‘lateral]y with said telescope, a sector, with

|
1

|
:

means for ad;;uetlne the same for eleva,t,wn

arranged to swing in elevation with the gun,
and a seetor arranged to swing laterally with

.95

106G
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the gun, a source “of electumty, an electric -

firing-cireuit, and electric contactsin said cir-
cuit adjustably connected to but moving with
the cradle of the gun, said arms and contacts
aytomatically closing said circuit, when the
cradle reaches a definite known posltlon rela-

tive to the telescope, substanbla]ly as de--

scribed.

6. In an apparatus for sighting erdnance,
the combination with the gun and cradle, of
a telescope mounted in bearings on the gun-
mount so as to be turned freely in every di-
rection and independent of the gun, of an arm
moving in elevaticn and a second arm mov-

means for adjusting the same for elevation,
arranged to.swing in elevation with the gun,
and a sector arranged to swing laterally with
the gun, a source of electricity, an electric

11§
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ing laterally with said telescope, a sector, with
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firing-cirenit, and electric contactsin said eir-
cuit adjustably connected to but moving with
the cradle of the gun, said arms and contacts
automatically closing said circuit when the
cradle reaches a definite known position rela-
tive to the telescope, and a trigger or cut-out
switch normally breaking said cirenit but
closing same when desired, substantially as
described. -

7. In an apparatus for sighting and firing

ordnance, the combination with the gun,
means for elevating and depressing the gun,
and independent means for training the gun,
of a telescope mounted in bearings on the

gun-mount 8o as to be turned freelyin every

direction independent of the gun, an arm
moving in elevation, and a qecond AT} MOV-
ing laterally with sa 1 telescope, a sector with
means for adjusting the same for elevation
arranged to swing in elevation with the gun,
and a second sector arranged to swing later-
ally with the gun, a source of electricity, and
an electric firing-circuit made up in part of
conductors carried by said arms and sectors
and automatically closed by the movement
of said arms over said sectors, %ubstantmlly
as described.

S. In an apparatus for sighting and firing

ordnance, the combination with the gun,

means for elevating and depressing the gun,
and independent means for training the gun,

of a telescope mounted in bearings on the
gun-mount so as to be turned freely in every
direction independent of the gun, of an arm
moving in elevation, and a second arm mov-
ing laterally with said telescope, a sector with
means for adjusting the same for elevation
arranged to swing in elevation with the gun,
and a second sector arranged to swing later-

ally with the gun, a source y of eleetrlclty, and
an electric ﬁrmfr-mrcmt made up in part of
conductors carried by said arms and sectors
automatically closed by the movement of sald
arms over said sectors, and a trigger or cut-
out switeh normally breaking said circuit but

closing same when desired, substantially as

described..

9. In an appamtus for sighting 01‘dnance,
the combination with a telescf)pe mounted in
bearings on the gun-mountso as to be turned
freely in every direction independent of the

oun, of an arm adapted to move in elevation,:
and a second arm adapted to move laterally,

both connected to and moving with said tele-

seope, a sector with means for adjusting the

same for elevation arranged to swing in ele-
vation with the gun and arranged to codper-

~ate with the first arm, and a sector arranged

60

to swing laterally with the gun and arranged
to cooperate with the second arm, a source
of eleetricity, and an eleetrie eirenit through
the primer ‘made up in part of conduectors
carried by said arms and sectors, automat-
ically closed by the movement of said arm
over said sectors, substantially as described.

10. In an apparatus for sighting ordnanee,
the combination with &
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| bea_rings on the gun-mount, so as to be turned
freely in every direction independent of the

gun, of an arm adapted to move in elevation,
and a second arm adapted to move laterally,
both connected to and moving with said tele-

-8cope, a sector with means for ad,]ustmﬂ the

same for elevation arranged to swing in ele-
vation with the gun and arranged to co0per-
ate with the first arm, and a-second sector ar-

ranged to swing laterally with the gun and

'arran ged to coOperate with the second arm
& source of electricity,

and an electrie ﬁrmg-
circuit made up in part of conductors car-
ried by said arms and sectors automatically
closed by the movement of said arms over
sald seefors, with a cut-out switch normally
breaking said circuit, but completing same
when the gun is in the firing position and the
switch is closed, substantially as described.

11. In an apparatus for sighting ordnance,

+ the combination with a telescope mounted in

bearings on the gun-mount so as to be turned
freely in every direction independent of the
gun, of an'arm moving in elevation, and a
second arm moving latemlly with said tele-
seope, a sector with means for adjusting the
same for elevation arranged to swing in ele-
vation with the gun, and a second sector ar-
ranged to swing laterally with the gun, with
means for adJusblnw said second sector for

t lateral errors in the flight of the projectile,

a source of electricity, and an electric. firing-
circuit made up in part of conductors car-
ried by said arms and sectors automatically

closed by the movement of said arms over

said sectors, substantially as described.

12. In an apparatus forsighting ordnance,
the'combination with a telescope mounted in
bearings on the gun-mount so as to be turned

freely in every direction mdependent of the

aun, of an arm TIlO’VlI'l“‘ in elevatlon and a

'second arm moving laberally with said tele-

seope, a sector with means for adjusting the

‘same for elevation arranged to swing in ele-
vation with the gun, and a second sector ar-

ranged to swing la,tera,lly with the gun, with
means for ad]ustmrr said second sector for
lateral errors in the flight of the projectile,
a source of electricity, and an electric firing-
circuit made up in part of conductors car-
ried by said arms and sectors automatically
closed by the movement of said arms over

said sectors, with a cut-out switch normally

breaking said circuit, but completing samo
when the: gun is in the firing position and the

switch is closed, substantlally as described.

13. In an apparatus for sighting ordnance,
the combination with the gun, means for ele-
vating and depressing the gun, and independ-
ent means for training the gun, of a telescope
mounted in bearings on the gun-mount so as
to be turned freely in every direction inde-
pendent of the gun, of an arm adapted to
move in elevation, and a second arm adapted
to move laterally, both connected to and mov-
ing with said telescope, a sector with means

telescope mounted in | for adjusting the same for elevation arranged
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tc swing in elevation with the gun, and ar-
ranged to cooperate with the first arm, and
a second
with the gun and arranged fo cooperate with

the second arm, a source of electricity, and.

an electric circuit through the primer made

[O

to be turned freely in every

up in part of conductors carried by said arms
and sectors automatically closed by the move-
ment of said arms over said sectors, substan-
tially as described. . : | |

14. In an apparatus for sighting ordnance,
the combination with tire gum, means
vating and depressing the gun,and independ-
ent means for training the gun, of a telescope
mounted in bearings on the gun-mount 86 as
direction inde-
psandent of the gun,

move in elevation, and a second arm adapted

to move laterally, both connected to and mov-

20

ing with said telescope, a sector with means
for adjusting the sathe for elevation arranged

‘to swing in elevation with the gun and ar-

ranged to codperate with the first arm, and

a second sector arranged to swing laterally

with the gun, and arranged to cooperate with
the second arm, a source of electricity, and
an electric circuit through the primer made
up in partof eonductors carried by said arms

 and sectors automatically closed by the move-

30

35

40

ment of said arms over said sectors, with a
cunt-out switch normally breaking said cir-
cuit, but completing same when the gun is
in the firing position and the switch 1s closed,
substantially as described. |

15. In an apparatus for sighting and firing
ordnance, the combination with a turret and
a plurality of guns mounted thereln, of atele-

‘scope mounted in bearings carried by said

turret, and independent of said guns, so as
to be turned freely in every direction, of an

‘arm moviag in élevation, and a second arm

" moving laterally with said telescope, a sector

45

50

55

60

for each gun arranged to swing in elevation
with said gun, with means for adjusting the
elevation of said sectors, a single sector.ar-
ranged to swing laterally with the turret, a
source of electrieity, and an electric firing-
circuit made upin partof conductors carried
by said arms and sectors and automatically
closed by the movement of said arms over
said sectors, and a trigger or eut-out switch
normally breaking said circuit but closing

same when desired, substantially as de-

seribed. |

16. In an apparatus forsighting and firing
ordnance, the combination with a turret, and
a plurality of guns mounted therein, of means
for elevating and depressing each gun sepa-
rately, and means for training the tarret with
all the guns, of a telescope mounted in bear-

ings carried by said turret, and independent

of said guns, soasto be turned freelyinevery
direction, an arm moving in-elevation, and a
second arm moving laterally with sald tele-

scope, a sector with means for adjusting the
same for elevation provided for each gun and

arranged to swing in clevation with the gun,

sector arranged to swing laterally

for ele-

of an arm adapted to’

743,881

and a sector arranged.to swing laterally with
the turret, a source of electricity, and an elec-

trie firing-cirenit made up in part of condue-

tors carried by said arms and sectors and au-
tomatically closed by the movement of said

°

arms over said sectors, substantially as de-

seribed.,

17. In an apparatus for sighting and firing
ordnance, the combination with a tarret and
a plurality of guns mounted therein, of means
for elevating and depressing each gun sepa-
rately, and independent means for training
the turret, of a telescope mounted in bearings
carried by said turret, and independent of

said guns, so as to be turned freely in every

direction, of an armi moving in elevation, and
a second arm moving laterally with said tele-

seope, a sector with means for adjusting the

same for elevation provided for each gun and
arranged toswing inelevation with said gun,
and a second sector arranged to swing later-

15

80

ally with the turret, a source of electrieity,

an electric firing-cireuit made up in part ot
conductors carried by said a ms and sectors
and automatically closed by the movement of
said arms over said sectors, and a trigger ov
cut-ont switeh normally breaking said circuit
but closing same whein desired, substantially
as described. o

18. In an apparatus for sighting and firing
ordnance, the combination with a turret and
a plurality of guns mounted therein, of a tele-
scope mounted in bearings, carried by said
turret, and independent of said guns, soas to

be turned freely in every direction, an arm

adapted to move in elevation, and a second
arm adapted to move laterally, both arms be-
ing connected to and moving with sald tole-
scope, a sector with means for adjusting the
same for elevation provided forand arranged

to swing in elevation with each gun and ar-
ranged to codperate with the first arm, and a

sector arranged to swing laterally with the
turret and arranged to cooperate with the see-
ond arm, a source of electricity, and an elec-
tric firing-circuit made up in part of conduc-

tors carried by said arms and sectorsautomat-

ically closed by the movement of said arms

over said sectors, substantially as described..

'19. In an apparatus for sighting ordnance,

sle
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the combination with a turret, and a plurality

of guns mounted therein, a telescope mounted
in hbearings, carried by said turret, and inde-
pendent of said guns, sc as to be turned freely
in every direction, an arm adapted to move

in elevation and a second arm adapted to

move laterally, both armsbeing connectea to
and moving with said telescope, a sector wit.

means for adjusting the same for clevatio: -

provided for and arranged to swing in eleva-

| tion with each gun, and arranged to cooper-
ate with the first arm, and a sector arranged

to swing laterally with the turret and ar-

ranged to codperate with the sédcond arm, 8

source of electricity, and an electrie cireuit
through the primer made up in part-of con-
| duectors carried by said arms and sectors au-
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tomatically closed by the movement of said |
arms over said sectors, with a cut-out switeh

for each guin, normally breaking the circuit

~ for that gun, but completing same when the

O

20

eun is in the firing position.and the switch is
closed, substantially as described. .

920, In an apparatus for sighting and firing
ordnance, the combination with a turret and

a plurality of guns mounted in eradles there-

in, of a telescope mounted in bearings, car-

ried by said turret, and independent of said.

cuns, so as to be turned freely in every di-

rection, arms moving in elevatiop and later- |

ally, respectively with said telescope, oleciric
contacts adjustably connected to but moving

with the eradle of each gun, a sonree of elec-.

trieity,#and an eleetrie firing-cireuit for each

eun, attomatically closed Dy the movement

of said arms over said contacts, substantiaily
asg described. - |

- 21. Inanapparatus for sighting ordnande,
she combination with a turret, and a plurality
of guns mounted in c¢radles therein, of a tele-
scope mounted in bearings, earried by said
turret, and independent of said guns, so as

to be turned freely in svery direction, arms

moving id elevation and laterally, respec-
tively, with said telescope, electric contacts

 adjustably conngcted to but moving with the

30

35__‘

eradles of each guu, a source of electricity,
and an dleectric firing-circuit for each gun au-

‘tomatically closed by the movement of said
‘arms over said contacts, and atrigger or cut-

~ out switch &t each gun normally breaking the

eireuit for said gun, bat closing same when

“desired, substantially as described.

99, The combination with a gun, means for

 elovating and depressing same, and independ-
- ent.means for training the gun, of a telescope

40

mounted independent of the gun, adapted to

- be swung throogh the desired angle in eleva-

35

tion and laterally, a source of electricity, and
an electrical firing-cirenit controlled by the

relative movements of said gun and said tele-
scope, substantially as desecribed. o
28, The combination with & gun, meansfor

elevating and depressingsame, and independ-
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ent means fortraining the gun, of a telescope

mounted independent of the gun adapted to
be swuhg through the desired angle In eleva-
tion and laterally, a souree of electricity, and

an elactrieal firing-cireuit through the primer

of the gun controlled by the relative move-
ments of said gun and said telescope, with a

cut-out switeh normally. breaking said cir-

cuit, but adapted to complete same when the

‘gun is in the fring position and the switch is
‘closed, snbstantially as deseribed.

- 24, The combination witha gun and cradle,

and means for training and for elevating and
depressing said gun and cradle, of & telescope
motnted tomove freely about a pointinevery
direction and independentof the gun, as urce
of elsectricity, an electrie firing-ciremt, and
contacts completing said circuit, made by
moving said eradle to a definite known posi-
tion relative to said telescope, snbstantially

as desecribed. -

25. In an apparatus forsighting and firing
ordnance, the combination with 'a telescope
mounted in bearings on the gun-mount 8o as
to be turned freely in every direction inde-
pendent of the gun, of an arm moving in ele-
vation, and another arm moving laterally
with said telescope, a seetor, with means for

adjusting the same for elevation arranged to

swing in elevation with the gun and to indi-
cate visually the desired position of the arm
moving in elevation, and a second sector ar-

ranged to swing laterally with tie gun and.

adapted to indicate visually the desired po-
sition of the arm swinging laterally, a source
of electricity, and an electric firing-cirecuit,
carried partly by said arms and said sectors
and automatically closed by the movement of

said arms over said sectors, when the gun

reaches a definite known position relative to
the telescope, substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses. |

| ‘ - HORACE W. JONES.

Witnesses: | _
R. M. PARKER,
FRED W. ENGLERT.
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