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~ FIRE-CONTROL APPARATUS FOR NAVAL GUNS.

' Application fled March 3, 1624, Serlal No. 696,708,

. To all whom it may concern:
" Be it known that I, WALTHER ARKEMANN,
. residing at Berlin-Dahlem, Germany, a-citi-
Zen of the German Republic, have invented
. 5 a certain new and useful Improvement in
Fire-Control Apparatus for Naval Guns, of
~which the following is a specification.
.. The invention relates to a fire control ap-
paratus for naval guns which is provided
10 with a firing device having a stabilized and
a non-stabilized firing tongue, and with a
long distance adjusting apparatus enmabling
the distant pointing of tﬁe gun. The ob-
ject of the invention is to so Improve appa-
18 ratus of the character stated that a particu-
~ larly advantageous connection is attained be-
tween the firing device and the long dis-
tance transmitting apparatus which latter
is designed for the distant pointing of at
~ 20 Jeast one gun.
~ With this end in view the invention con-
sists in the arrangement, construction and
combination of parts to be hereinafter de-
scribed and particularly pointed out in the
26 appended claims. . .
The ‘invention will: now be described in
detail with reference to the accompanying
drawing which diagrammatically illustrates,
- by way of example, two embodiments of the
30 subjéct-matter of the invention and in
which: . : N
.gig. 1 illustrates the first embodiment,
. an
- " Fig. 2 that portion of the second embodi-
35 ment which is situated in the transmitting
station, - L
. The embodiment
- . described first. ]
" The” gun-barrel A is mounted in the

shown in Fig. 1 will be

self-locking gear ¢* ¢® ¢* €%

- latter is beizlg

tor B or by a hand wheel B® mounted on
the free end of shaft . A quickly releas-
able clutch &* is ‘interposed- between the
motor B and the worm 52 C
The armature, not shown, of the receiv-
ing motor B excited by alternating current,
is connected by conductors 5° to the corre-
sponding transmitter D excited by similar
ternating current in such a manper that
it . runs synchronously with the rotative
part, formed by the brushes 4, of the trans-
mitter D. The rctatable brushes 4! are
mounted on one end of a shaft @2 the other 68
end of which, rectangularly bent down, car-
ries the planet pinion d® of a planet gear.
In order to rotate the shaft d? two shafts
¢ and f* are provided. The-shaft &' is
positively connected to one, ¢°, of the.central 70
wheels of said planet gear, by means of a
Wiile the shaft
f* is positively connected to the other cen-
tral wheel 72 of said gear. The shaft ¢! is
further provided with a hand wheel E and 78
a reading-off device e ¢® indicating the dis-
tance target-gun. For rotating the shaft
f* there is provided, in the first line, a con-
tinuous current motor F' which may be con-
nected to a network by a switch f* and the
armature of which is positively connected
to the shaft f* through the intermediary of
a self-locking gear f* {’ e f anda
quickly releasable clutch f*°. In the second’
line, there is provided a hand wheel f*
which is mounted on the free end of shaft
#* and rotates idly with: this shaft if the
driven by the motor ¥ and
which is made use of after the clutch /*° -
has been thrown out. The rotation of the
shaft f* is %urther. transmitted, by a gear

55

60

" 40 mounting A?, capable of lateral training;- f gt, to a shaft g which carries on its free

and is provided ‘with a toothed elevating

arc having a series of teeth ¢ and another

series of teeth a®>. The teeth a? are erigaged

by a Einion a® which is positively connected

45 to a shaft b by means of a self-locking worm

gear b2 a%. 'The other teeth, ¢®, in mesh with

4 pinion a® of a‘gear &' @® ¢, are connected

" to a shaft C designed for adjusting a rotata-

‘ble reading-off mark ¢ which indicates the
80 elevation of the gun-barrel A. g
The rotation of the shaft &' can be ef

fected by a distant controlled receiving mo-

end brushes ¢* forming the rotative parts
of a transmitter G.. To the said brushes g°

of the transmitter G which is excited by 95
alternating current, is so connected by con- .
ductors g* the armature of the correspond-
ing receiving motor H excited by similar
alternating current, that it will rotate syn-
chronously with said brushes g®. The arma-
ture shaft A* is positively connected by &
worm gear A2 ¢t to the casing J of a gyro-
scope firing device, which casing is adapted
to swing about an horizontal axis. This

100
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casing J further carries one of the firing:
tongues, ¢, of an automatic firing device

while the counter-tongue %!, is adjustably.

mted {’m a part i{ which gs ‘cap;ble of
¥ being stabilized in the space by said gyro-
scope. The adjustabi]itl;, of the counter-
tongue k' which does not form the subject
matter of this invention and, therefore, is
not illustrated here, is broadly shown in the
10 ification of U. S. Patent No. 1,387,440.
e said adjustability enables the influence

of the velocity of the roll on the angle of_axis of Eointer 7°.

advanced ignition and therewith on the
angle of elevation to be automitically al-
15 Jowed for at the moment of the shot. The
conditions are so chosen that with each
angle of rotation of the shaft /2 the angles
of rotation imparted to the glm-barrng
and to the tongue ¢ are equal to each other.
20 On the shaft £ is a reading-off de-
vice f12 f1* in 'cating the rotations imparted
to the gun-barrel A and to the tongue :*
by the receivers B and H. :

The two firing tongues 2 and %* lie in a

25 circuit ‘which comprises the exciting wind-
ing M of the firing magnet and a hand-op-
erated switch N. A shaft ¢2, further, is posi-
tively connected to the shaft d? by a bevel
gear d* ¢', said shaft ¢* driving the trans-
30 mitter @ which is provided with a reading-
off device, of a long distance indicating -ap-
paratus. The receiver Q* belonging to said
‘transmitter Q and connected thereto by con-
ductors ¢g* shows a pointer ¢° indicating its
3 adjustment and the axis of rotation of
which coincides with that of the mark ¢2.
The working of the above-described ap-
paratus will be described from the position
of the parts as seen in the drawing and it
40 will also’' be supposed that the gyroscope is
rotating and the ship assumes an horizontal
position. Now, when the ship is rolling
and the gun-barrel A which l(;reviously has

been. laterally trained is to have imparted
45 to it the elevation corresponding to the

range of the target with respect to an
horizontal plane and has to be fired,
to its passing, during the roll, through the
horizontal p(Bitiotl;l by an a:‘lmount h0 fi'imr;:
rresponding to the firi elay, then
' the hand wheel E is turned un'tilytile division
mark of the scale ¢* corresponding to the
* nn%:’f the target, registers with the mark
€. 'The rotation of the hand wheel E causes,
55 by the in iary of the gear ¢% ¢ ¢t ° ¢%
; ;:i‘ a rotation of i&l;:;haft d? effgctl'1 y il;h its
urn, a corresponding rotation of the brushes
~ d*, which form the rotative Part of the
transmitter D, and by means of the gear d*
60 g'°g? also a rotation of the rotative part of
the transmitter Q. The rotation of the ro-
tative parts of the transmitters D and Q is
correspondingly taken part in by the arma-
ture of the receiving motor B and by the
"85 rotative pointer ¢g° of the receiver Q* of the

rior

long distance indicating apparatus Q‘¢* Q*

Further, the said rotation of the armature -

of the receiving motor B of the long distance
adjusting apparatus D 5% B is transmitted,
firstly, by means of the gear b* b* 2 a° a® a®
a* to the gun-barrel A in such a manner that
an elevation corresponding to the range of
the target is imparted to the latter relative

4

70

to its platform. Secondly the said rota- ..

tion is transmitted, by means of the gear a2
@’ a® ¢t G, to the mark ¢? rotatable about the
The conditions are so
chosen that every rotation of the shaft 42
causes rotations of the pointer ¢* and of
the mark ¢ which rotations are equal to one

[

80

another. In consequence thereof the point- -

er ¢° and the mark ¢® will permanently reg-
ister, upon rotation of shaft d? as long as
the long distance adjusting apparatus D d*
5* B and the long distance mndicating ap-
paratus Q ¢* Q* ¢* will work normally.

85

In addition to the said elevation imparted

to the gun-barrel A by turning the hand
wheel E and corresponding to the range of
the tar%et-, an inclination by a determined
angle, for instance 3°, is imparted to the
gun-barrel A and to_the non-stabilized firing
tongue ¢>. To this end, after the clutch f*

has been thrown out, the hand wheel f! is
turned until the reading-off mark f* re%-
cale -

isters with that division. mark of the s

90

95

f1* which indicates 3°. This rotation of the

hand wheel f!-is transmitted, firstly, by

‘means of the intermediate gears shown in.-

the drawing to the adjustable parts of the

transmitters. D and G and causes, by means -

of the receivers B and H a corresponding
additional adjustment of the gun-barrel A
and of the non-stabilized tongue ¢2.° The
conditions are such as to cause, upon the ro-

tation just mentioned of the hand wheel f!,

the gun-barrel A and the tongue 4% to turn
by 3° in counter-clockwise direction and to

105 -

be lowered by 3° relative to their previous .

angular position. The described rotation of
the hand wheel f!* is transmitted, secondly,
by means of the long distance indicating ap-
paratus Q Q* to the pointer ¢ and so im-

arts to it an adjustment that it permanent-

y will register with the mark ¢* which like-
-wise alters its angular position upon lower-
“ing the gun-barrel A. Therefore the gun-
barrel A adjusted relative to its platform

‘and taking part in the rolling movements of l 2 E

the ship, assumes in the moment of passing
through its horizontal position, an angle of
elevation, relative to its platform, which is
by 3° smaller than the angle of elevation
corresponding to the range of the target,
and the firing tongue 4 likewise taking part
in the roll ‘assumes in this moment still an
angular distance from the tongue %* which
is E(Lual to the angle of 3° minu% the amount
of the angle of advanced ignition.

Now as hereinbefore explained, the fire

10
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has to’ be initiated prior to the passage
through the horizontal position Ey the
amount of the angle of advanced ignition
" corresponding to the firing delay. It is
5 therefore required to impart, during the roll-
ing-up movement, to the rolling tongue ¢*
and to the gun-barrel A, likewise rolling, an
additional rotation by 3°. This additional
rotation by 3° causes the tongue 4 to face
'10 the tongue %' at the moment the ship is
in advance of the horizontal position by
the angle of advanced ignition, and the gun
barrel A to assume an angle corresponding
~ to the range of the target at the moment
16 of the horizontal position of the ship.
“As soon as the hereinbefore described ad-
justments, by the hand wheels E and 7/,
_of the gun-barrel and tongue 2 have been
terminated, the clutch f*° is thrown in. If
20 now the ship takes the lower reverse point
" of thé movement of roll or is in the vicinity
‘thereof, first the switchi N contained in the
. firing circuit, is thrown in by hand. Then,
during . the movement of roll directed to-
. 23 wards the horizontal position the continuous
current motor F is set in motion by throw-
-ing in the switch /2. The rotation of motor

F which takes place with a uniform angu-.

lar velocity after a constant starting time,

30 _js transmitted by means of the gear f* f* f°
75 f° f° to the. shaft f* and therewith, in
the manner already‘described, also to the

" rotative parts of thetransmitters D, Q and

- G. The gun-barrel A which is positively
%5 connected to the armature of the receiver
B and the firing tongue 4 pesitively attached

to the receiver H' will therefore be rotated
with equal angular. velocity in- elockwise
directin. The conditions are so that. the
40 tongue ¢* turned-in clockwise direction by
. thé motor F will face again the stabilized
‘tongue %', 'during the -upwardly .directed
ovement of roll, in a moment in which the

_ ship is(still inclined relative to its hori-
.45 zontal position by. the angle-of advanced
ignition, and that the tongue ¢* will again
assume  its angular position: shown in the
diawi;ng relative to the tongue %* when the

_ ship 1s in- horizontal position. Thus the
80 firing tongue. 4* has been rotated, during
- the rolling-up movement, until the horizon-
tal position has been reached, by 3° in clock-

- wise direction by the motor F.- As the angu-
lar velocities of the tongue 7% and of the ‘gun-

55 barrel/)are equal to one another, the gun-
_barrel has ‘been raised; during the rolling-
up, until the horizontal position has been
reached, by 3° relative -to-its platform and
therefore assumes again’in this moment the

80 elevation corresponding to theé range of the
, target relative to its platform. When the

" tongues 4% and %! touch each other and thus
close the firing’ ¢ircuit: containing the wind-
_ing M. of the firing magnet, th&:shot is ef-
85" fected automatically. The projectile thus

&

‘leaves the gun-barrel in accordance with.the
firing delay mentioned, in that moment |
~ where the ship passes through the horizontal
" position and where the gun-barrel has again
the elevation corresponding to the range of 70
. the target. As soon as the shot has been. . .
fired the motor F is stopped. In case it
happens, after the recoil following the shot,
of the gun-barrel A, that .the elevation of
the latter has undesirably altered itself by 75
a small amount and that consequently the -
mark ¢ “will no longer register -with the
s pointer ¢%, the clutch b* is thrown out, the
gun-barrel is brought into the required ele-.
vation by turning the-liand wheel B®.and.
the clutch b* is then thrown -in again.

The above-described inclination by 3° of .
the gun-barrel A and of the noxw-stabilized -
_tongue ¢ is performed in order to render
it possible, upon the rolling-up of the-ship,
to get the passage of the tongue ¢, partaking
in the roll, past the stabilized tongue #*,
with a velocity which is by a constant
amount greater than the relative velocity of
the tongues ¢* and %' provoke by the velocity
.of roll of the ship. For, this increase of the.
rotative velocity of the tongue ¢? by a con--
stant amount is suitable. with regard to

. the properties of the mechanism, not shown,
for automatically regulating the angle of 95
advanced ignition (mechanism for  auto-
matically adjusting the tongue %* relative
to the Cardan ring K) and is even neces-

_sary with little velocities of roll. For, this
mechanism which does not form the object
of the invention and therefore™ is not de-
scribed, works in a satisfying manner orly if
the non-stabilizable tongue 72 will be moved -
past the stabilizable tongue %! with a practi-
cally uniform velocity which does not exceed
determined upper and lower limits. :

The main advantage of the present inven-
tion rests in that it is possible to set the
non-stabilizable tongue independently of the -
gun-barrel or ‘in common therewith. For, 110
this possibility is the presuppositiod for
~the mode of adjusting pointed out in the .
foregoing as being of particular advan-
tage. : » : ~

%& further important advantage resides in

" the fact that the gyroscope device .carrying
> the firing device is not fitted with the devices
for training the gun-barrel and that it there-
fore needs little space only. This is par-
‘ticuldrly important in case the gyroscope de-
vice is.mounted in a -narrow spot, for in-
stance the top of the ship. The use of a -~
«continuous current motor for driving the
synchronously runnipg transmitter- and re--
ceiver offers the further advantage that, !
firstly, the synchronism will disappear not
as easily, owing to the successive increase of
the number of revolutions of the continuous
current motor, as with the drive by hand .
which is not uniform owing to its nature. 130
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_indicating device

. 10

15

40-

. the adjustment, according to the range of the - stabili
tar,

 ment is the same as that.of the

- -
Secondly the conditions may be so chosen
that the starting time of the motor becomes
‘eonstant. o -

The second embodiment differs from that
described only by the apparatus situated
in the transmitter station. :

For driving the shaft f* fitted with the
] 7% f** serve; in a Ianner
exactly corresponding to the first embodi-
ment, a hand wheel f* and a continuous cur-
rent motor F positively connected to the
shaft f* by means of a releasable clutch f°.
The brushes g% however, forming the ro-
tative part of the transmitter G are mount-
ed directly on the free end of the shaft ) i
The receiver H, no longer shown (see Fig.

1), is situated in the gyroscope station-and -
is connected to said transmitter G by conduc- ;

tors g*. The shaft f* has mounted on it still
a worm f** which co-operates with teeth p* of
4 sector P swingingly mounted on a frame R.
On the sector P is mounted -for rotation the
shaft ¢! fitted with the hand‘wheel E and
with the reading-off device ¢’ ¢® and posi-
tively connected, in its turn, to another sec:
tor,S°by means of a self-locking worm gear
e* s'. 'This séctor S Wwhich is swingingly
mounted on the sector P and is coaxial thére-

- with is positively connected to the shaft d?
_carrying the brushes d* of the transmitter D

by means of a bevel gear s2 d*. The receiv-
ing motor B, likewise no longer, shown, seo
Fig. 1, is connected to the transmitter 1) by
the conductors 55. : : B
The mode of handling the second émbo:iii-
e-
scribed. It will be seen without further ex-
planation that every rotation of the shaft

_ f* causes a rotation of the rotative lgarts hlg‘
, while

and @' of the transmitters G and

get, of the shaft ¢* will rotateonly the
-adjustable part d* of the transmitter D.” The

- advantage of the .second embodiment over
. the first-described resides in that the planet

gear which may cause inaccuracies -if not

manufactured with extraotdinary precision,

. is dispensed with.

- eraladjustable

" "1. A fire control apparatus for naval guns,

With both decoribod embogiméﬁté Slﬁg
possible to provide the range adjusting sha
et still with a -second mogtoric_ dnl\lrlcg, ‘with

_insertion of a releasable clutch, which drive

y continuously impart to the shaft ¢t the

msg
-additional adjustments corresponding to a

variable range of the target. . -
Claims: ' '

comprising the combination with one or sev-
barrels of a pointing mech-
anism, a long distance adjusting device opera-
tively connected with said %omti'ng mecha-
nism for adjusting said gun barrel or Barrels
and comprising a transmitter and ‘2 receiver,
said receiver being positively connected to
said pointing mechanism, an electric firing

- tric firing device, two cooperati
’ ng device snl?l;g,

- distance adjusting deviée enablin,

1,557,645
&£
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“device, two . cooperating contacts contained
in'said firing device and being situated in the
circnit thereof, a stabilizing means for. one
of said contacts, the other of said contacts
being non-stabilized, a long distance adjust-
ing device'enabling the adjusting of the non-
stabilized contact of said firing device and
comprising a transmitter and a receiver, said
receiver being positively connected to said
non-stabilized contact; and operating means
for the transmitters of both said long dis-
tance adjusting devices, said means adapt-
ed for alternatively setting said gun barrel
or barrels either independently of the ad-
justment -of said non-stabilized. contact or
in eommon therewith. S :
2. A fire control apparatus for naval guns,
comprising the combination with one or sev-
eril adjustable gun barrels of a pointing
mechanism, a long distance adjusting de-
vice operatively connected with said point-
ing mechanism for adjusting said gun barrel
or barrels and comprising a transmitter and
a receiver, said receiver beinﬁ positively con-
nected to said pointing mechanism, an elec-
tric- firing device, two cooperating contacts
in said firing device-and being situated in.the
circuit thereof, a gyroscopic device for Stabi-
lizing one of said contacts, the other of said '
contacts being non-stabilized, 'a ‘long dis- 95
tance adjusting device enabling the adjusting,
of the' non-stabilized contact of said firing .
device and comprising a_transmitter and a.
receiver, said receiver being dpositively con-
nected to said non-stabilized contact; and 100
operating means for the transmitters of both
said long distance adjusting devices, said’
means being adapted for alternatively set-
ting said gun barrel or barrels either inde-
pendently ‘of the adjustment of said non-.
} contact or in common therewith.
3. A fire control apparatus for naval guns, -
comprising the combination with one or sev- .
eral adjustable gun barrels of a pointing
‘mechanism, a long distance adjusting device
“operatively connected ,with said pointing
mechanism for adjusting said gun barr L'or
barrels and comprising a transmitter ind a
receiver, said receiver being positively con-*
nected to said pointing mechanism, an elec- 115
contacts <

70
75
80

85 -

105

110

contained in'sajd firi belnﬁzsi‘t- _
uated in’ the circuit thereof, a stabilifing.
means for one of said contacts, the ether of s
said contacts being non-stabiliZed, a ,]ox(lg‘ 120
the ad-,
Susting of the Borstabilioed comtams ot axid
. firing devic¢e and _comprisingeh transmitter
and a Teceiver, said.receiver being positively - - -
connécted to said non-stabilized contact ; and ~125.
;operating means for.the transmitterg of both = -

said long distance adjusting”devices, said
means being adapted for alternatively setting
-said gun barre] or barrels either independ- .

ently of the adjustment: of said non-stabil- 130~

N
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S
ized contact or in common therewith and
comprising a motor driven shaft in operative
- connection with both of said: transmitters,
and a hand operated shaft in operative con--
8 nectionwith said first named transmitter
 and enabling the independent adjustment of
said gun barrel or barrels. . _
" 4. A fire-control apparatus for naval guns,
, ‘comprisihg the combination with one or sev-
10 eral adjustable gun barrels of a pointing
mechanism, a long distance adjusting device
. operatively connected with said pointing
* mechanism for adjusting said gun barrel or -
barrels and comprising a transmitter and a
156 receiver, said receiver being positively con-
- nected to said pointing mechanism, an elec-
tric firing-deévice, two cooperating contacts
contained in’ said firing device and being
."_situated' in the circuit, thereof, a stabilizing
20 means for one of said contacts, the other of
* said contacts being non-stabilized, a long
-distance adjusting device. enabling the ad-
" justing of the non-stabilized contact of said
firing device and comprising a transmitter
25' and a Yeceiver, said receivér being positively
connected to said non-stabilized contdct; and
operatihg means for the transmitters of
both said long" distanfe adjusting devices,
said means comprising two‘separate driving
30 means, one of said driving means beihg op-
eratively’ connécted to the transmitter of
said first-named long distance adjusting de- -
vice and the other being operatively - con-
nected to both of said transmitters.
35. 5, A fire control apparatus for naval guns,
.. ‘comprising the combination with one or sev-
eral adjustable gun barrels of a ‘pointing
. mechanism, a long distance adjusting device
“-.operatively connected with said pointing
40 mechanism for adjusting said gun barrel or
“barrels and comprising a transmitter and a

1,557,545

-situated in the circuit thereof, a stabilizing.

N

\\\ . ~ \ . .
operatively connected with said pointing
mechanism for adjusting:said gun barrel or
barrels and comprising & transmitter and a
receiver, said receiver being positively con-
nected to said pointing mechanism, an elec- Y0
tric firing device, two cooperating contacts -
contained in said firing device and being
situated in the circuit thereof, a stabilizi
means for one of said contacts, the other o
said contacts being non-stabilized, a long 78.
distance adjusting device enabling the ad-
justing of the ndn-stabilized contact of said
firing” device and comprising a transmitter -
and a receiver, said receiver being positively
connected to said non-stabilized contact; op- 80
erating means for the transmitters of both °
said long distance adjusting devices, said

-means being adapted for alternatively setting -

said gun barrel or barrels either independ--
eritly of the adjustment of said non-stabilized 85

contact or in common therewith; and & long - -

distance indicating device' embodying a
transmitter, a receiver positioned at one of
said gun barrels, means .connecting said
transmitter to said receiver for synchronous #0
operation, and a pointer carried by said re-
ceiver, said transmitter being operated in .
conjunction with -the transmitter of said
first-named long distance adjusting device.

7. A fire control apparatus for naval guns, 95
comprising the combination with one or-sev-
eral adjustable gun barrels of a pointing -
mechanism, a long distance adjusting device
operatively connected with said pointing

mechanism for adjusting said gun barrel or. 100.

barrels and comprising a transmitter and a -
receiver, said receiver being positively con-
nected to said pointing mechanism, an elec-

tric firing device, two cooserating contacts
contained in said firing device and being 105

receiver, siid receiver being pogitively con- . means for one of said contacts, the other of -

- nected to said pointing mechanism, an elee-
" tric‘firing device, two cooperating contacts
* 456 contained in said firing device. and being
" situated in the circuit thereof, a stabilizing
-~ means for one of said contacts, the other of -
~.said contacts being non-stabilized, a long
. digtance adjusting device enabling the ad-
. 50 justingof the non-stabilized contact of said
_firing device 'and comprising a transmitter
* - and a receiver, said receiver being positively
" connected to said non-stabilized ¢ontact; and

". - operating means for the transmitters of both -stabilize

- 56 said long distance adjusting ‘devices, said
" " means comprising two shafts, each connected
;- with one of saidl transmitters, a‘third shaft.
" . anid a hand-wheel fixed theréto, a direct cur-
_ - rent motor and a elutch, said motor being
- .80 adapted to be operatively connected to said
- " third shaft by means of said clutech. ~ -

said contacts being non-stabilized, a long

distance adjusting device enabling the ad-. = -
justing 6f the non-stabilized contact of said 110.

firing device and comprising a.transmitter
and a receiver, said receiver being positively
connected to said non-stabilized contact;-op-
érating -means for the transiitters of both.. '

4.

said long distance adjusting  devices; said" 115

means being adapted for alternatively set-,

ting said gun barrel or barrels either inde-:

pendentl, oﬁ\gle adjusting of 1said - mon- .’
contact or. in common therewith;.

ind a longdistance- indicating device em-s 120

ying a_transmittér, a reeeiver positioned
at one of said gun barrels, means co tmg\
gaid transmlitter to’said feeeiver for syn-\
chronous operation, and & poihter carried by -
said receiver; § counter.markoperatiy
connected to said pointing mechanism and- ..

. 6. A fire control apparatus for naval guns, ; cooperating with. said- pointer, said trans- .

" comprising the combination with éne or sev- mi

- eral adjustable gun barrels of a pointing
; 66 - mechanism, a long distance adjusting device

tter being operated In eonjunction with -
the transmitter of said first-named long dis- -
tance adjusting device, - LR

125 .
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* 8. A fire control apparatus for naval guns, an additional adjustmex;f to said pointing

1,557,545

comprising the combination with one or sev-. mechanism upon the disengagement of said

eral adjustable gun barrels of a pointing

_mechanism, a long distance adjusting device

operatively connected with said pointing
mechanism for adjusting said gun barrel or
barrels and comprising a transmitter and a
receiver, a transmission shaft interposed be-
tween said receiver and said pointing mech-
anism, clutch means intérposed in said shaft,
an electric firing device, two cooperatin

contacts contained in said firing device anc
being situated in the circuit thereof, a stabil-
izing means for one of said contacts, the other
of said contacts being non-stabilized, a long
distance adjusting device enabling the ad-
justing of the non-stabilized contact of said
firing device and comprising a transmitter
and a receiver, said receiver being positively

20. connected to said non-stabilized contact; op-

erating means for the transmitters of both
said long distance adjusting devices, said

.means being adapted for-alternatively set-

ting ‘said gun barrel or barrels either inde-
pendently of the adjustment of said non-
stabilized contact or in common therewith;

‘a long distance indicating device embedying

a transmitter, a receiver positioned at one of

said- gun barrels, means connecting said

transmitter to said receiver for syrichronous
operation, and a pointer carried by said re-
ceiver, said transmitter being operated in
conjunction with the transmitter of said
first-named long distance adjusting device,
a counter mark controlled by said shaft and
cooperating with said pointer and a hand-
‘wheel carried by said shaft for imparting

clutch means. - = -
~9. A fire control apparatus for naval guns,
“comprising the combination with one or sev-
eral adjustable gun barrels:of a pointing
mechanism, a long distance adjusting device
operatively connected - with said - pointing
mechanism for adjusting said gun barrel or
barrels and comprising a transmitter and a
receiver, said- receiver béing positively con-
nected to said pointing mechanism, an elec-
" tric firing device, two cooperating contacts
ccontained in said firing device- and being

situated in the circuit thereof, a stabilizing -

means for one of said contacts, the other of
said. contacts being non:stabilized, a long
distance adjusting device enabling the ad-
justing of the non-stabilized contact of said
firing device and comprising a_transmitter
‘and a receiver, said receiver being positively
connected to said non-stabilized contact; and
operating means for the transmitters of both
said long distance adjusting devices, said
means embodying two shafts operatively
connected each to one of said transmitters,
a sun- and -planet gear unit connecting said
‘shafts; whereby the movement of one of said
shafts is imparted to the other and a third
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.shaft in connection with said sun- and :
" -planet gear unit and enabling the adjust- .

ment of said gun barrel controlling trans-
mitter independently ‘of said non-stabilized,

. contact controlling transmitter. i
The foregoing specification signed 'at Ber-
lin, Germany, this 9th day of February, 1924.
WALTHER AKEMANN.
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