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[

PaTENnT OFFICE.

- HEINRICH VON PECHY AND VICTOR REA, OF 'I’OLA AUSTRIA-HU STGARY’ :
SAID VON PECHY ASSIGNOR TO ANDOR VON g'T*' )CILY, OF VIEN\"A AUS—
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TRIA-HUN GARY

AUTOMATIC FIRING APPARATUS FOR SHIPS’. GUNS.

SPECIFICATION fmmlng part of Letters P&tent No. 719,857, dated February 3, 1903

Apphca.tmn ﬁled August 11, 1902 Serial No. 119 363,

(No. model )

To all whom it maz Y CONCErm:

Beit known that we, HEINRICH VON PEOHY
and VICTOR REA, subjeets of the Emperor
of Austria-Hungary, residing at Pola, in the
Provinece of Istria, in the mere of Austrm-
Hungary, have invented certain new and use-
ful Improvements in Automatic Firing Appa-
ratus for Ships’ Guns; and we do hereby de-
clare the following to be a full, clear, and ex-
act description of the invention, such as will

enable others skilled in the art to which itap-

pertains to make and use the same, reference
being had tothe accompanying drawings, and
to characters of reference marked thereon,
which form a part of this specification.
Thisinventionrelatestoanautomaticfiring
apparatus for ships’ guns whereby the shot
is fired and leaves the muzzle of the gun,

" whether the ship is rolling or not, at the mo-

- 20

ment when the axis of _the barrel is at the ele-
vation to suit the estimated range. It is es-
sential that the ignition of the charge should

- be timed to occur with reference to the fime

25

that the shot remains in the barrel.
the ignition must be premature, and the de-

gree of prematureness depends on the length |

of the barrel and the character of the explo-
sive. It is constant for each caliber; but

- the degree and speed of rolling of the ship In-

30

- 35

troduce variable factors. The axis of the bar-
rel must therefore be moved quiekly through
an angle which increases or decreases with |

the rolling of the ship, and this movement

must be effected while the ship is rolling un-
til the correct elevation is attained, with a
qpeed varying for each case. It follows that

he circuit of the electric igniting-current

' mnust he closed sooner or la,tel in order that

40
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the prematureness of ignition may remain the |

same. while the speed of rolling varies. By
the presentinvention the proper timing of the
ignition is effected by means of & balance ar-
ranﬂ'ed beside the gan, the pointer of which
constltutea an osclllatmﬂ' contact, while one-
half of the beam carries a rmlway, groove, Or
like track kept in the position of rest by a

spring, on or in W hich track a ball rolls from

its position of equilibrium and depresses the
track when the rolling of the ship 1s in the

one direction.
ship the ball is checked in ‘making its jour-

- ney baek in eonsequpnce of its mertm and

Thus

On the return motion of the |

| the inclination of its guide, whereupon the
center of gravity of the balance is displaced
to one side, so that the oscillating pointer
closes the circuit for the electri¢ ignition and
the gun is fired.. By means of the oscillating
track the time at which the ball rolls with
regard to the increasing and decreasing mag-
mtude and speed of the rolling of the Shlp is

is varied to suit the sald movement of the
Shlp The balance-pointer is capable of be-

detent The contact which is closed by the
pointer and the device which liberates the
detent may be controlled by one key, so that
the shot is fired only at the will of the person
handling the. key.

The ﬁrmﬂ' apparatus is prowded with ar-

ra,nﬂ'ements for putting its parts in the nec-
essary horizontal position and for adjusting
it to the gun and the range, as well as for al-
lowing its use for any charge and calibér.

The invention 18 lllustlated in-the aeeom-
panying drawmgs, in which—

Figure 1is a vertical section; Fw 2,4 nla.n
and Fln' 3 a vertical section on hne AB of
Fig. 1. Figs. 4 to 7 areelevations of the gun
in dif‘ferent- posmous with the firing devwe
attached. Fig. 8§ is a plan of thegunand fir-

1119;-011'(311113 Figs. "0 and 10 are detail views.

the beain turns on the knife-edges 1, attached
to the pointer 3 and carried on planes 2, in-
sulated from the rest of the apparatus. The
pointer 3 constitutes an oscillating contact,
which closes the electric igniting-ecireuit 5,
Fig. 8, when it touehes the msulated contact
|4 Fl.... 10, urged by a- spring, as shown in

Fig. 1.

Ieonsmts essentially, of a balance whereof

The beam carried by the extension

| of the pointer 5 consists of an arm 8 on the

one side, carrying an adj ustable counterpoise
7, and of a casing Y on the other side. Inthis
casing a curved track 11 turns on pivots 10
and serves as a way for the ball 12. This
track 11 is kept in the position of rest (shown
in Fig. 1) by a spring 14, attached to a rear-

ardly-pro,]ectlnfr arm 13 the tension of the

| 15. The knife planes 2

| automatically regulated in such a manner
that the moment of the premature ignition

ing held by an electromechanically-liberated

ing device, showmtr diag rrammamcally the fir-

Referring to Figs. 1 to 3, the firing device
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spring being adjustable by means of the nut -
2 of the lnlance are



-¢arried- by eu arm 16, hinged at 18 130 the[ gun,
the usual elevating mechanism (not shown in

| the” drawings) 11]]1}11 the firing apparatus is 7o-
"neirly horizontal, Fig. 6, in which - pogition
-the barrel. will have pe.ssed through the re-

-depressed "at its: free end by nhe ad,]ustmo'-
-serew 19,

zontal,
.. pointer of the balance when thIS is nob ar-

 Trested but'can swing freely does not rest, as
shown in Fig. 1, eﬂ'amsb the msuleted ston:.,

base-plate 17 -and capa,ble ef being raised or

" When the base-plate is quite 1101‘1-:

- 21, but. an-amet the sprmg-eentact 4, as indi-

.
* zontal position of the ﬁrmﬂ' device and the

eted in detted lines in Fig. 1.. In the hori-

vertiecal ‘position of the. balance-pmnter the.

. ball is pmpendleularly below the point” of

suspension of the balance-beam, and in order

s

that this position . ef the 'ball may be aceu-
. rately secured the ‘bearings of the track 11°7¢
. are carried between set-SCrows 22, Fig.

. may be adJueted with aid of a thlrd set screwi

- 20

23, Fig. 1.

~ planes of the balarice are always horizontal.

bar-80, Fig. 2, WhICh carries an &rm&ture 31,

- 35,

- eleeed in a.protective.casing, is fixed toa rail
- 33, ceniered at one end on the trunnion 34 of
4’0_f_the gun, Fig. 4, while .the other end can be
- fixed by a set -screw relatively toa range-scale |

confr elled by the magnet32.

. "net is energized, the armature is- attreeted
- and the bar 29 is drawn back, so-that the

pointer becomes free and can at the given mo--

~ ment close the eireuit of the lgmbmg-cilrrent

- The ﬁrmg apparatus, which may be in-

" “in a slot 36 on the toothed are 35 of bhe ele-_
vating mechanism.

In Fws 4 to Sthe ﬁrmtreppemtus 18 Shewn

on the rlght :hand side.of thegun; but if the
~elevating mechanisin is on. the left the ﬁrmnﬁ
apparatus may also be on that side.
'shows that the 1gn1tmg -¢ircuit 5 and the mag-
" net-eircuif 37 are each prowded with "a eon-
- tact 38 and 39, ‘respéctively, which are closed

K ig. S

by a key 40, common to both, the arrange-

© meint bemﬂ' smh that the: electrema,frnet is
- first enermzed to mthdrew the bar 29 and’
1 mmedletely thereafter lzhe wmtmﬂ'-elrcum is

“elosed. .. ~
" The operation of ‘the fippmatus is  as. fel-_--

Iows The Zun heing completely ‘at.rest, the

~apparatus is set honzonta,l by aid of. the ]evel.

elevating mechanism, Fig.+. 'In bhlS[&)OSlthn

the apparetue and the axis of the barre] are
parallel with the surface of -the sea.
shooting the rail 33is fixed atthe point on the.|
- secale cerrespendmﬂ' witlr the ‘desired range,

Fig. 5, in 'which position the angle between_
the barrel -axis and the axis of the rail 33 cor--

—— —_———— ey ey

-as_indicated by -the level 20,. the
1 quired angle of elevation a.’

-the movable parts of the firing. a,ppara‘r us will.
have dssumed the position shown in Fig. 1. 75
1f owing to the rolling of thé ship the:gun
‘acquiresa further elevatlon-——-sey threun‘h the

3, and: |
i ter of gravity bf the balance to the left

‘Thée base-plate 17 of the-appara- | the rolling motion changes the’ ﬁrmﬂ'appam- -

_tus is carued by trunnions 26 on ball-béar-
- ings 25 in- the frame 24 and is kept by the |

_.weight 27 in the position in avhich the knife. |
. talnlng~bar 2918 withdrawn from t.he pemter 90

When the maﬂ'- i

Tor .

In ordeér that there may-no-closing of the cir-|
cuit by the. balance- -pointer 3 When the firing
apparatus-is not in ase, the pointer is nor-

- mally. pressed against the insulated stop 21,
“Fig. 1, by a baror lock 29, urged by spring {.

- 28, ThlS bar is connected bv rods, one on

_'3’0_ each side of the contact 4, mth the ﬂ'mde—

‘key 40, so asto ¢lose the contacts 38 39.

719,857 -

‘The cgun-barrel is now mlsed by 3,1(1 of

In this position .

angle b-—the balance-beam will retain 1133 origi-

nal position, because the detaining-bar. 29
‘still holds the pointer 3.
ever, by reason of the inc¢lined position ‘of the -
apparatusstarts. rellmg alongitstrackand de-

presses it, Fig.

‘under. mcreased tensmn and shn‘;bmw the een-
Ag 8: o

The-ball- 12

, -thas puttmﬂ' the spring 14 -

tus isput. ready for action by depressmfr the
The

e]ectromagn et 32 being now energized, the de-

Simultaneously with the return swing of |
the gun-barrel the ball begins its return jour-

‘ney. . Owing to thereversalof the movement
of - the ball and to the fact that the track: is -
raised only gradually, aceerdmg to the degree 9%
“of the backward movement.of the ball, thereis .

adelayin thesaid return.journey; so that even

-before the. eppara,tue has attained -the hOI‘l-

zofital position; the ‘center of gravity of the.

balanee-having been displaced, the pointer 3 1oc

swings to the Ieft dl’]d closes' the ecircuit at .

.contact 4, Fig. 10. So long as the appa.ratus
does not- appremmate to the herizontal posi-

" tion the weight of the.ball cannot. infiherice _':
_I;rthe balance, netwnhstandmg the withdrawal. 10z
{-of the detenb a8 -the  balance-beam a.lwa,ys
| tends to Keep- the pointer in'the’ vertical po-
‘sition, whéreby the latteris held agamsb the .
“stop 21 until by the altered 'position -of the
1 apparatus the balance has dequired the nee- 1ic
essary sensitiveness for shifting the center
of gravity. When this happens the charge

| is ignited somewhat early, as the barrel re-

turns’ to. the elevation .previously fixed for

the firing.of the shot, 86 that the sliot leaves: 115

the' muzzle when the la,tl:er 18, 111 fecb ‘at; the "

'cerl ect elevation,

“The automatic. ﬁriﬁfr app&ratus here de-—

seribed permits a prematme ignition suitable
for the different degrees.and speed of the roll- 120
“ing of the ehlp, for when the rolling motion |
| of the ship increases the ball rolls farther out
‘on its track, which is-thus more. depressed

If the 8peed of the rolling of the ship is great, .

" the barrel will mbve qmekly threugh the an- 12 5
20-at the zero of the scale on the. are off the | gle within whwh the ignition- should occar.. -
‘The ball, however, in ‘consequence. of .its in-

ertia and of ‘the eenmderable inclination .of

its track will return over. only a4 small partof

its track—that.is to'say, it will suffer a con- 130

siderable delay—-—-so that the cénterof gravity

"of ‘the ‘balance is quickly. displaced and ‘the
-closure of the'cireuit is precipitated.
're‘sponds w:th t,he elevatwn 0 b_egwen to the i deﬂ'ree ef rolhng 18 great, but t]m Speed smiall, -

If the

how- 8o
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the ball traverses & larger part of its track in
returning, the displacement of the center of
agravity occurs later, and the ignition is cor-

respondingly postponed. Iftherollingof the
ship is small in degree and rapid, the ball re-

turns only a short way and the delay is cor-

responding, so that here also the premature |

firing is at the right time. 1If the rolling is
small in degree and slow, the delay in the re-
turn of the ball is ver y small and the ignition
again oceurs at theright moment. The ﬁrmgf
apparatus set for a celt&m range acts when
the ship is rolling or in g pelfect]} smooth
sea and is not heelmﬂ' without any further
adjustment of elevation. If there is no roll-

ing, but the shipis heeling, thebarrel israised |

or lowered by the elevating mechanism until
the shot isfired. Ina perfectly calm sea and
when the firing apparatus is set for a certain
range the dehvery of the shot may be brought

" about without regard to,the momentary posi-
- tion of the barrel by raising or lowermw the

30

35

40

latter.

To adjust the prematureness of the ignition
to suit the magnitude of the charge and the
caliber, thetension of thespring14is adjusted
so as to vary the tendency of the track 11 to
oscillate. For this purpose the spring 14 is
regulated by ascrew 15, having a nut divided
to show different degrees of prematureness.
Thus the firing apparatus becomes applica-
ble to any size of shot.

We claim— ~

1. The combination with a gun, of a pendu-
lumm pivoted: between its ends an insulated
stop adjacent to the upper end of sald pendu-
lam, an electric contact adjacent to the up-
per end of said pendulum opposite to said
stop, a track attached to the lower end of said
pendulum on the side opposite to said insu-
lated stop, a body movable on said track, and
an electric circuit extending through 'said
electric contact and through said pendalum,
which cireuit 1s closed when said pendulum
SW inﬂ'% into contact with said electric contact.

The combination with a gun, of a pendu-

| lum pivoted between its ends, an insulated

50

55
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stop adjacent to the upper end of said pendu-
lum, an electric contact adjacent to the up-
per end of said pendulum opposite to said
stop, a track attached tothelower end of said
pendulum on the side opposite to said insu-
lated stop, a body movable on .said track,

"means for adjusting the angle of said track

with respect to said pendulum, and an elec-
tri¢ ecircuit extending through said electric
contact and said pendulum, which circuit is
closed when said pendulum swings into con-
tact with said electric contact.

3. The combination with a gun, of a pendu- |

lum pivoeted between its ends an insulated
stop adjacent to the upper end of sald pendu-
lum, an electric contact adjacent to the upper
end of said pendulum opposite to said stop,
an electueally -operated lock for holding said
pendulum in engagement with said msnla.ted
stop, a track attached to the lower end of said

|

l

I‘Fm—

3

pendulum on the side opposite to said insu-
lated stop, a body movable on said track, and
an electrie circuit extending throungh said
electric contact and through said pendualum,

70

which circait is closed when said pendulum

swingsinto contact with said electric contalet.
4. The combination with a gun, of a pendu-
lum pivoted between its ends, an insulated

stop adjacent to the upper end of said pendu-

lum, an electric contact adjacent to the upper
end of sald pendulum opposite to said stop,
a loek for holding said pendulum in engage-
ment with said insulated stop, an armature
on said lock, a magnet located adjacent to
sald armature, a normally open circuit ex-
tending through said magnet, means for clos-

“1ng said cirenit, a track attached to the lower

end of said pendulum on the side opposite to

‘said insulated stop, a body movable on said

track, an electric circuit extending through

said electrw contact and said pendulum |
which circuit is closed when said pendulum

swings into contaet with said electric contact.
5. The combination with a gun; of a pendu-

lum pivoted between its ends, an insulated

stop adjacent to the upper end of said pendu-

lum, an electric contact adjacent to the upper

end of sald penduium opposite to said stop, =
curved track attached to the lower end of said
pendulum on the side  opposite to said insu-
lated stop, a body movable on said track, a
normally open circuit extending through the
gun-breech, the electric contact and the pen-
dulum, alock for holding the upperend of said
pendulum in engagement with said insulated
stop, an armature attached to said lock, a
magnet located adjacent to said armature, a
circult extending through said magnet, and a
key for simultaneously closing the cireunit
through said magnet and for partially closing
the circuit through said gun-breech, said elec-
tric contact and said pendulum, which last-
mentioned circult is completely closed when
said pendulum swings into contact with said
eleciric contact.

6. The combination with a gun, of a pendu-
lam pivoted between its ends means for ad-
justing the angle of the gun Wlth respect to

said pendulum,kan insulated stop adjacentto

the upper end of said pendulum, an elegtric

75
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contact adjacent to the upper end of said pen- -

dulum opposite to said stop, a track attached
to the lower end of said pendulum on the side
opposite to said insulated stop, a body mov-
able on sald track, and an eleectric circuit ex-
tending through said electric contact and said

pendulum, which circuit is closed when said.

pendulum swings into contact with said elec-
tric contact. -

In testimony that we claim the fm egoing as
our invention we have signed our names in

presence of two subbcribmw witnesses.

HEINRICH VON PECIIY.

VICTOR REA.

Witnesses: |
ALEXR. THAYER,
VINCENT BURES.
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