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| Fig. 6, parts being shown in elevation. Flg

To all whom it' may concern:
Be it known that I, Lupwia Joser Maur-

NER, Ritter von Markhof, doctor of philoso- |~

phy, gentleman, a subJect of the Emperor of
Austria-Hungary, residing at Vienna, in the

Empire of Austria- Hungary, have invented |

certain new and useful Improvemerts-in and
Relating to Firing Mechanism for Ships’

Guns, of which the following is a full, clear, -

end exact description, stich as will enable oth-

ers skilled in the art to make and usethe same. -

This invention has for its object an elec-
trical firing mechanism for ships’ guns of all

kinds, including howitzers and mortars, which -
only permits or causes the shot to be fired |

when the gun has exactly the proper eleva-
tior corresponding to.its distance from the tar-
get, no matter to what extent the vessel is rock-
ing. The arrangement of the mechanism is
preferably such that although the tiring mech-
anism is working pr operly the (hsch‘mrgc isde~
layed, owing to defective ignition or the like.

The moment of firing is therefore not selected

by the gnner; but the discharge is effected au~

tomatically at.the moment at which the gun,
having been. correctly trained - in the lateral

direction, attains the proper inclination to thp

horizon by, reason of the.clevation given to it
in the gun-carriage in (ombmamon with the
xolhno of the shlp
it nossﬂ)le to obviate faulty elevation of a gun
arising from movements of the vessel and in
fact, to actually turn these movements to ac-
count by causing them to suppluuent; or com-
plete the elevation alr eady. givén to the gun

in its carriage so'as to produu, the desu‘od‘

clovation,

In the accompdnylnu dm\\ ings, Kigure 1 15“

a vertical section. - Fig.:% isa front elev ation
of the device which effects the closing of. the
firing<circuit when thecorrect elevation i is at-
tained: Fig, 8 is a scctionon the line. A B of
Fig. 1" Fig. 4 s a side elevation. . Fig. 5is
a plan view “of the device by medns of which
discharge is prevented cxcept at the -proper
time, even when the mechanism represented
in Figs. 1 to 4has hecome operative:-
6 and 7 are side elevamons viewed from oppo-
site 51des. Flg 8 is a ‘section on hne CD,

‘Only in this ‘manner is.

Figs.:

(Ko modei )

=5

9isa dlam am of the electrical connections.
The automatic firing mechanism shown in
Figs. 1to4is loosely suspended from g rod
1 or the like rigidly attached o the gun-bar-
rel insuch amanner that it may always be set
by hand by means of a handle 1% if necessary,

“assisted byits.own weight, in.a vertical plane

parallel with the axis of the bore of the gun.
It is arranged in a frame 2, suspended trom
the red 1, and consists of a casing 3, rotata-
ble around pivots 4, and in Whlch 8. qphere 6,

on the one hand, against a spring 7, the ten-

sion of which may Te regulated by the serew”

8 and. adjusted by the-nut 9, and, on the other

hand, “on an 1nsul.1t1ng—plate on a contact-’

spring 1.
As soon as- ‘the cfmde-bars 5 of the sphere
become inclined - toward the right-hand and

‘downwardly, Fig. 1, the sphu'e, 1olhn0' to-
ward the right, hand will press-the sprmg 10
~The ter- -

upon the insulated contact ~piece 11,
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cexactly guided bet,ween bars 5, is looselv" :
inounted, and in-its position of repose rests,

65

70 -

minals 12 and 18 serve for the connectmn of .

the wires of the electric circuit.. The. serew

erative, as when it is serewed in it 1eta1ns the
sphere and prevents this latter pr essing the

‘spring. 10 against the contuct-piece 11 A

second sphere 15 in plain sight from outside
travels in a prolongation of the casing 3 and

at the end of itstravel strxkcs agiunbb the buf-'

fer-springs 16.

_ Atthe rear extremlty of the casmu3 is ar-
ranged 2 nut 17, provided with two. guide-
pins. The bolt 18 of this-nut rests in the
bmunw 19, rotatable arcund the lateral pins,
and may be rotated from outside for the pur-
pose-of adjusting-the casing 3. The bolt 18

is slit upon its lower end  und:carries a spring

21 with twonoses which or dmamly supportthe

they separate they engage beneath the hand-
wheel hub, while when ‘they are pressed’ to-
gether to Such an extent that they enter the

75

14 serves for zendermg thé ‘mechanism inop-

8o
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hand-wheel 20, owing to-the fact that when -

95.

boring in the hub of the hand-wleel this lat- -

ter may readily- be' ‘drawn off the spindle.

There is also mounted upon t;he bolt 18 be- -
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tween the bearing 19. aﬁd the hand-whee] 20
a ring 22, formed with a nose engaging ina

pin-wheel 23, so that this latter is advanveda

step upon each rotation of the hard-wheel, and
an index 24 on the periphery of the pin-wheel
shows how many complete revolutions the
hand-wheel has been caused to effect.

. The hand-wheel 20 constitttes a hollow cone,
upon the periphery of which a continuous di-
vision in accordance with the range is marked
in helical lines. Over these divisions moves
the index 25, which by means of the pin 26 is
fixed to the casing 8 and rises and falls with
this casing, so that its point follows the heli-
cal line of the divisions of the hand-wheel 20.
This indicating device does not constitute a
portion of theinvention and may: be replaced
by any other appropriate device.

In the casing 3 there are arranged opposite
to the contact-piece 11 two glazed openings 27
in order that the play of the contact-spring
10 may beinspected. The frame 2is mounted
between two adjusting-rings.

On the rear end of the sighting-bar 54, ar-
ranged in any convenient known manner,
there is mounted within easy reach of the fin-
gers of the marksman’s hand resting on the
handle 55 of this bar a trigger 29 in such a
manner that when this latter is pulled a con-
tact-piece 30, which is connected in series
with the.igniting-battery and the contact de-
vice 10 11, bears agairst the contact - piece
81, which is in constant connection with the
second pole of the battery through an elec-
tric firing device Z of any suitable kind, as
shown diagrammatically in Fig. 11. If, how-
ever, the trigger 29 is not pulled, the con-
tact-piece 30 bears by means of the spring 35
on the spring 36, which is permanently con-
nected, on the one hand, through the contact
device 10 11 with one pole and, on the other
hand, by means of the winding of an electro-
magnet 33 with the other pole of the igniting-
battery. If contact is effectedat10 11 before
the trigger 29 is pulled, the electromagnet 33
will be energized and attract. its armature 32,
which as it comes in front of the trigger 29
prevents this latter from being pulled. If,
however, the trigger 29 is pulled before con-
tact is made at 10 11, the spring. 36 loses its
connection with the contact-piece 30, the
magnet 33 is cut out, and if contact is then
made at 10 11 the current will be closed
through the firing device Z and the discharge
will take place. Of course when the trigger
is locked by the armature 32 in the manner
indicated above if the circuit is interrupted

- at 10 11 ‘the magnet will likewise he cut out

6o

65

and the trigger 29 released. If this latter
is still submitted to finger-pressure, the con-~
tact-pieces 30 and 81 will meet. Ignitioncan
only take place, however, when the circuit is
reéstablished at 10 11. :

An antagonistic spring holds the armature
32 in its position of repose, 'The trigger 29

752,460

is rotatable around the pivot 37, which is
mounted in the casing 38 by means of the
bearings 89. The spiral spring 53 serves to
return the trigger 29 toits position of repose.

In the first place, by the rotation of the hand-

70

wheel 20to,an extent corresponding tod given

range there is.imparted to.the frame 8, which,

as already stated, is maintained uninterrupt-

“edly-in a vertical plane parallel” with the tra- -

jectory of the projectile, an inclination to the
harizontal plane equal to the required angle
| of elevation, so that whatever may be the roll-
ing of the ship carrying the gun the guide-
rods 5 pass through ‘the horizontal position
when the axis of the bore of the gunf orms

75

8

the correct angle of elevation with the hori- -

-zontal plane.

As the frame 3 lies in a vertical, plane par- ‘

,allel with the axis of the bore, no change. of
the position of the trunnions of the gun ow-

ing to the movements of the vessel can affect.

the inclination of the rods 8 to the horizontal
and to the axis of- the bore. - As soon, how-
ever, as these guide-rods pass through the
horizontal position the sphere 6, assisted by

the spring 7, presses the contact-spring 10:

against the contact-piece 11, whereby if the
gunner, standing at the sighting-bar 54 after

he has caused, the sight-line to cover the tar- -
95

get, haspulled the trigger-29 the eircuit from
the igniting-battery to the firing device Z will

85

90

be closed and’ the shot gutomatically fired.

If it should so happen that the sphere 6 males
contact at 10 11 before the trigger 29 has been
pulled, acurrent will pass through the contact-
spring 36 to the electromagnet 33, which at-
tracts its armature, thereby locking the trigger
29, and thus rendering the establishment of the
firing-circuit through the contact-pieces 30 31
impossible. Thedischarge cannot, therefore,
‘take place unless the gun 1s oceupying the oor-
rect position. - When, however, the trigger 29

hasbeen locked in this manner-and the marks--

man follows the target with the sighting-bar
and the gun and holds his finger on the trigger
99 and when the elevation of the gun dimin-
ishies, owing to the movement of the vessel, in
such a manner that the sphere 6 moves back
against the spring 7, the current passing
through the elactromagnet 33 will be interrupt-
ed at 10 11 and the trigger thereby released.
The trigger will then follow the pressureof the
finger and contact can be established at 30-31,
‘When, then, the vessel swings back until the
gun has attained the correct elevationand the
guide-rods 5 consequently pass through the
horizontal, the sphere 6 will, asalready stated,
close the firing-circuit at 10 11'and producethe
discharge at the proper -moment.
however, happen that owing to a defect in the

firing device or in the igniting-¢ircuit the dis-

charge is not effected at the proper moment
at which the circuit is cloged at 10 11 and 30
31 in the manner already descrihed, hut that

a cértain interval of time.elapses between thig.

It ‘may, -

I0¢

105

110

11§

I20

125

139



(23

IC

5

20

25

30

- position, in v~;1uch it makes contact with the

" ting the same to be attracted by its magnet. |

55

6o

752,460

‘c}oamg of the circuit and the 1gmtlon of the

discharge, (delayed ignition.) This lapse of
time would, however, be sufficient, owing to

the continuous rolling of the ship, to alter the

elevaiion of the gun to such an extent that
the projectile: fired too late ‘'would miss its
mark. In order to obviate this possibility,
the contactrplece 31 is connected with the fir-
ing device 7 by the winding of the electro-

agnat 41 and the spring 42. In its position
of repose this spring 42 rests on the contact-
piece 43, If after contact has been established
in the manner ah’eady described at 10 11 and
30 81 the current passes through the magnet
41, the armature 44 and the spring 49 will be
attracted the latter sliding along and finally
off the contact—piece 43. Consequently the
current can only pass through the circuit and
produce the discharge so long as the spring
shdeb along the contact-piece 43. When the
spring 42 has slid off the contact-piece 43,
however, the firing-circuit is intérrupted and
a delayed discharge prevented, thus retaining
intact & munition which would otherwise have
been expended to no purpose. The period
during which the cireuit 42 43 remains closed

may he regulated by adjusting the contact-

piece 43 by means of the screw 46. This screw
is mounted in the insulated metal part47 and
covered by an insulated cap 48.

The armature 44 is provided with a lateral
inclined projection 49, engaging with a pin
50, projecting from the side of the trigger 29.
Therefore when this trigger is released and
returned to its normal position ot repose by
the spring 53, whereby the
interrupted at 30 31, the pin 50, s

iding along

under the inclined projection 49, raises the:

latter, together with the lever 4,4 whereby
the contact-spring 49 is returnoid %o its initial

contact-piece’ 43. . When scbsequently the
tr 1ggger is pulled again towsard the handle 55,

-the pin 50 comes out of contact with the in-

clined projection on the wmature 44, permit-

the casing 38 iscompletely closed by a re-
movable cover 56. -~
From the position and movement of the
sphere 15 in the prolongation,of the frame 3
it may be seen whether the gun can attain-the
Lh sired elevation with the 1ollmo of the ship
w vich is talking place. - If this is not the case,
the elevation of the gun in the carriage should
he increased by means of the tmining mech-
anism in order to insure contact being made
at 10 11. - As the adjustment of the frame 3
relati: -y to the rod ! —that is to say, to. the
zun - -is independent of the adjustment of the
gun in the carriage, the movement of the
sphere 8, and consc'-qu(\:‘ntly the correct dis-

charge, will not bie in any way influenced by -

this displacement of the gun.
As by means of the device deseribed above
the discharge can only bhe produced when the

ng-circuit- is-
B

gun has the exact elevation deswed the marks-
manship will obviously be Ureatly improved.

I claim as'my invention—

1. In an electricfiring mechanism for guns,
the combination of the gun, a structure rigidly
secured to the gun, a frame adapted to turn
loosely in said structure around an axis par-
allel to the axis of the bore of the gun, guides

carried by such frame, a sphere adapted to

move along such guide, a contact deviceadapt-
ed to he operated by said sphere when this
latter moves in one direction along the guide,
to close the firing-circuit and means for ad-
justing the inclination of the said guide ver-
tically relatively to the axis of the gun, sub-
stantially as described.

2. In anelectric firing mechanism for guns,

the combination of the gun, a structure rigidly
secured to the gun, a frame adapted to turn
loosely in said structure around an axis par-
allel to the axis of the bore of the gun, guides
carried by such frame, a sphere adapted to
move. along such guides, an adjustable spring
bearing against one side of the said sphere, a
contact device on the opposite side of and
adapted to be cperated by such sphere when
this latter moves in one direction along the
guide, to close the firing-circuit and means
for adjusting the mclmatlon of the said guide
relatively to the gun’s axis, substantmlly as
described.

3. Inan electric firing mechamsm for guns,
the combination of the gun, & structure rigidly
secured to the gun, a frame adapted to.turn
loosely in said structure around an axis par-
allel to the axis of the bore of the gun, guides

carried by said frame, a sphere adapted to.-

movealong said guides, a contact device adapt-
ed to be operated by said sphere when this

latter moves in one direction along the guide

to close the firing-circuit, a second guide par-
allel to the first guides and a second sphere
visible from outside and adapted to move

freely in the said -second guide, and means

for adjusting the inclination of the said guide
relatively to the Worizontal, substantlally as
described.

4, 1 anelectric firing mechanism for U'uns,
the combination of the gun, astructure rigidly
secured to the gun, a Frame adapted to turn

Toosely in said structure around an axis par-

allel to the axis of the hore of the gun, guides
carried hy said frame, a sphere adapted to
move along said guides, a contact device
adapted to be operated by said sphere when it
moves in one direction along the guides to
close the firing-cireuit, and means for adjust-
ing theinclination of the said guide relatively
to the horizontal, in combination with a sight-

ing-bar, a contact apparatus in the tiring-cir-

cuit in series with the said contact device op-

erated by the sphere, and means carried by

such sighting-bar for closing the said contact
apparatus at the will of the marksman, sub-
stantially as described.
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5. Inan electric firing mechanism for guns,

secured to the gun, s frame adapted to turn
loosely in said structure arcund an axis par-
allel to the axis of the bore of the gun, guides
carried by such frame, s sphere adapted . to
move along such guides, a contact device
adapted to be operated by such sphere when
this latter moves in one direction along the
guide to close the firing-circuit, and means for

adjusting the inclination of the said guide.

relatively to the horizontal, in combination
with a sighting-bar, a firing-switch in the
firing-eircuit in series with the aforesaid con-
tact device operated by the sphere, and means
carried by such sighting-bar for closing the

- firing-switch at the will of the marksman, an

20

25

electromagnet adapted to be thrown into cle-
cuit by the contact device operated by the
sphere, and means confrolled by such electro-

magnet for locking the firing-switch in its’

open position, substantially as deseribed.

6. Inan electric firing mechanism for guns,
a firing-circuit, means for closing the same, a
contact device in such circuit, an electro-

762,460

magnet 41 adapted to be en.erglzed by closing
such circuit, and an armature adapted to ke
moved by such electromagnet when energized
said armaturs in its movement adapted to open
the firing-cireuit, substa.nmlly as and for the
purpose deseribed.

7. Inan electric firing mech'mlsm for guns,
a firing-circuit, & kiver for closing the same,
a contact device in such eircuit, an -electro-
magnet 41 adapted to be &neﬂglzed by closing

30
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such circuit and an armature adapted to be

moved by such electroms.gnet when energized
and to open then the said .confact device, an
inclined prOJecuion on such armature; 2 pin-on
the said lever adapted to engage with such
inclined projection whereby ‘the contact is

40

closed as the lever is moved in is open pesi-

tion, 2s and for the purpose described.
Intestimony whereof I havesigned my name
to this specification in the presenco of two snb-
seribing witnesses.
LUDWIG J OSEF MAUTN"R
Witnesses:
T. GEORGE STANM.Y.
Avvrsro S. Hoguz.
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