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To all whom it may conceriv:

Be it known that I, JACOB WILLIAM LAT-
Tid, of Easton, in the State of Pennsylvania,

- have invented certain new and useful Im-
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provements in Electric Torpedo Apparatus
and Systems for Railway Signaling, of which
the following is a specification. -

In an application for Letters Patent filed
by me February 15, 1894, and bearing Serial
No: 500,202, I have deseribed a torpedo sig-
nal apparatus comprising ahammer or striker
and actuating mechanism therefor having in
it at some point a break, which when open,
permits that part of the mechanism on the
side of the break opposite from the hammer
to move without influencing the hammer,
and an electro-magnet and armature therefor

whereby the break -can be opened or closed .

as desired. In the same application I have
also described this apparatus as combined in

* a gystem of electric cireuits, compriging a nor-
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mally closed track circuit and a track relay
ineluded therein, and a normally closed “ tor-
pedo” circuit, mcludmg the electro-magnet of
the torpedo ma,chine and completed through
contacts controlled by the track relay—*the

~ arrangement being such that the “torpedo”
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eir curt is closed a.nd consequently the electro-
magnet in that circuit is energized so long as
the track circuit is completed throuvh the

. track relay, the electro-magnet so lonlr asen-

35

40

45

50

_ in the case of atrain of any lenvth inasmuch |

ergized serving to open the break in the ham-

.mer actuating mechanism. But whenever
the track circuit is broken, or'is completed

through a path of lower resistance than the

track relay, such for example as the wheels

and axles of a passing train, then the torpedo
cireuit is broken, and the ‘magnet therein is

de-energized, with the result that the break in.

the hammer actuating mechanism is closed.

Consequently, if under these conditions a fol-
lowing train should enter the track seetion to
which the torpedo apparatus pertams, the
latter would at once be called in action.

This plan is all right as far as it goes. But
it is open to the objection that inasmueh as a
torpedo will be exploded, each time the track
lever of the machine is struck hy a wheel,

many more torpedoes than necessary will be
exploded by a train of cars; and indeed that

. as the front of the train Wlllventer a track

section before the rear of it passes beyond

‘the track leverof the torpedo machine appro- -

priate to that section, then even that train,
although free to enter the section, will ex-
plode some of the tor pedoes of the machine
of that section. My present improvement is
directed to means for preventing any such
occurrences, and for limiting under any con-
ditions the number of torpedoes which can be
exploded by a passing train.

Inasmuch as the torpedo exploding mech-
anism is operative or inoperative according
tothe condition of the electro-magnet by which
the break in that mechanism is controlled it
is manifest if the magnet, after having been
brought to condition to close the break is al-
lowed to thus remain only until any prede—
termined number of torpedoes, say one, two
-or even more, shall have beén exploded, and
is them brought, or returned, to opposite con-
dition (to open the break) that further explo-
sion will cease, even though the track lever
-of the torpedo machine continue to be struck
by the passing wheels of the train.

My improvement has been planned on the
lines just indicated, my aim being to auto-
matically reopen the break in the hammer-

actuating mechanism so soon as a certain.

number of torpedoes have been exploded by
a train following one which is still on the
track sectior to whlch the torpedo machine
pertains, as well as to prevent the explosion
of a torpedo by any train entering upon a
seetion which is flee, or which has been
cleared of the train in advance. Tothis end
I combrne with the normally closed “torpedo”
circuit including - the torpedo magnet and
completed throuofh contacts controlled by the
-track relay, a normally open branch cirenit
also including the “torpedo” magnet, and
formed in part by the rails of a short insu-
lated section of the track, electrically distinet
from the track section to which the torpedo
machine pertains—this eircuit beéing com-
pleted only when the rails of said insulated
section are electrically connected or bridged
as they will be by the wheels and axlés of a
train. This short insulated section_is so lo-
cated as to be met by the entering train, in
such manner that by the time any of the
wheels are on the main track section (with

the effect of cutting out the track relay and
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thus opening the main torpedo circuit) other
of the wheels will be on the short insulated
“torpedo ” seetion, with the effect of com-
pleting the branch circuit and thus main-
taining the torpedo magnet in its energized
condition and consequently holding open the
break in the hammer actuating mechanism.
This is upon the supposition that the main
track section is free or clear from any train
in advance. But if there should be a train
in advance, the torpedo magnet would be in-
ert and consequently the break in the act-
uating mechanism would be closed at the
time the following train reached the torpedo
track lever. Therefore explosion would fol-
low the striking of the lever by the wheels of
the train, and the numberof explosions would
be determined by the number of times the
lever was struck by the wheels, before the
front wheels reached the short insulated tor-
pedo track section. As soon as the torpedo
track section is reached by the train, the
branch circuit will of course be closed, and
the machine will be at onee thrown out of ac-
tion as above explained. By adjusting the
distance at which the track lever is placed in
advance of the insulated torpedo track sec-
tion, one, two, or more torpedoes as desired
can be exploded before the machine is thrown
out of action.

To enable others skilled in the art to make
and use my invention I will now proceed to
describe with more particularity the manner
in which the same is or may be carried into
effect by reference to the accompanying draw-
ings, in which—

Figure 1 is a side elevation of the appara-
tus in connection with a track rail—a portion
of the inclosing case being broken away to
expose the parts within. Tig. 2 is a rear ele-
vation of the same with the case partly
broken away. Fig. 8 is a diagram repre-
senting two systems of circuits embodying
my invention. ,

It is not necessary here to minutely enter
into the details of the torpedo machine. That
machine is fully deseribed and claimed in my
companion applieation, Serial No. 500,202,
hereinbefore referred to.

In Fig.1,2is the track rail adjoining which,
that part of the hammer or striker actuating
mechanism to be operated by a passing train
is located; and y is the sleeper or tie on which
the rail rests and the terpedo machine is se-
cured. A is the case or shell of the machine,
and B (Figs. 1 and 3) is the lid or ¢over for
the front of the same. The track lever C,
which is the part to bestruck by the passing
train, is pivoted in the fulerum casting a with
its shorter end or arm in proximity to and
normally standing slightly above the level of
the rail as is usual in this class of appara-
tus; and the long arm of the lever is held
down with yielding pressure bya spring c.

To the rear end of the track lever C is
pinned the upright rod D, which at its. upper
end is held in and passed through a vertical

stationary guide d, secured to the ease of the
machine. At the point where the rod is
pinned to the lever it has a slightly slotted
hole for the pin, which will permit sufficient
play between the parts to prevent the upper
end of the rod jamming in its guide when
moved up and down therein. To the upper
end of the rod D is pinned the arm E, so as
to be capable of vibration to and from an
electro-magnet F attached to a stationary
hanger or support f in the case. Thisarm B
carries the armature ¢ and is in effect the
armature lever of the magnet. Itis provided
with a back stop ¢’ and a spring ¢*, which
presses it against the back stop when not
drawnforward by thesuperiorattractive force
of the magnet.

The upper end of the arm E is below a toe
or projection g, attached to or forming part
of a collar ¢’, rigidly secured by a set screw
or otherwise to a rock shaft g2 journaled in
the case A. Upon the same shaft (see Fig. 2)
is also rigidly secured the shank of a hammer
or striker &, which normally hangs by grav-
ity in the position shown in Figs. 1 and 2.

The arrangement shown in the drawings is
such that when the arm E is against its back
stop (in which position it is represented in
Fig. 1) its upper end will be directly under
and in the path of the toe or projection g.
Consequently, if the arm while in this posi-
tion be lifted by the lever C,it will strike the
toe and thus will cause a sudden partial revo-
lution of the rock shaft ¢’ with the effect of
swinging the hammer sharply forward so as
to strike with force anything in its path.
But when, on the other hand the arm E is
drawn forward by the attractive foree of the
magnet, its upper end will be carried out of
the path of the toe or projection g, in which
event its upper end in rising will elear and
have no contact with the toe, and thus the
hammer will remain at vest. The armature
lever I is thus in effect a portion of the ham-
mer actunating mechanism, and the break in
that mechanism which is controlled by the
electro-magnet I, is between that arm K and
the toe or projection g.

The torpedoes J, which are presented sue-
cessively to the action of the hammerare ear-
ried on the extremities of arms I radiating
from a hub H mounted on a suitable axle or
stud projecting from the inner face of the lid
or cover I, and cansed to revolve thereon
(whenever free to do so) by suitable means,
such as a spiral spring ¢ attached at one end
to the hub and at the other end to the cover.
A stop k in the path of the unexploded tor-
pedoes arrests each in turn in a position where
it will be opposite to the hammer.

In Fig. 31 have represented a track com-
posed of two insulated sections each provided
with my invention. In the arrangement
shown in section X the apparatus is applied
to that section without any accompanying
visible signal. In this case the electro-mag-
net Fof the torpedo machine isincluded ina
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normally clogsed circuit 1 completed through
contacts m, controlled by the armature lever
tof the track relay T—the latter being in-
cluded in a normally closed track circuit 2

completed through the rails of the section. |.

So-long as the track relay is closed, the eircuit
of the torpedo magnet F is-closed also. As
soon however, as a train enters section X the
track circuit 2 will be completed throngh the
path of shorter resistance afforded by the

wheels and axles of the train, and the track

relay consequently will be cut out and de-en-
ergized, thus breaking the circuit 2 at m. -
Just in advanece of track section X, is the
short insulated track section X’, hereinbe—
fore termed by me the torpedo track section—
which may be of any suitable length—say
from thirty to sixty feet; and still in advance
of section X’isthe track lever of the torpedo
machine pertaining to the main section X, the

. arrangement being such that the wheels of an

approaching train shall meet the track lever
before they reach the torpedo section X’, and

. shall pass over the latter section before they

25

.30

'35

enter the main track section X.

The rails of the torpedo section X’ form part
of abranch circuit 3 from theé torpedo circuit
2; this branch is normally open, the break in
it being between the opposite track rails of
the section X’, and this break being bridged
and closed by the wheels and axles of a pass-
ing train. Whenever and so long as the

branch eircuit 3 is closed the torpedo magnet

will be energized.

Under these conditions the operation will
be as follows: If section X be clear, then the
cireuit 2 will be closed. - Consequently an en-

* tering train will pass over the torpedo track
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lever without possibility of exploding the tor-
pedoes,untilitactunally enterssection X. But
at; this time a-portion of the train is on the
insulated torpedo.section X’ so that although
circuit 2 is opened by the entrance of the
train upon section X, with the consequent de-
energizing of the track relay, still that portion
of the train on the:insulated section X/ com-
pletes and closes the branch circnit 3, thus
maintaining the torpedo magnet active and
consequently holding the torpedo machine out
of action. Ontheother hand, if section X be

not, clear, then when a following train meets

the torpedo track lever, both cireuits 2and 3
will be open, the torpedo machine will be in
action, and consequently explosion will fol-
low. Ordinarily the leverwill beso placed that

- it will be struck once or twice, before the train
-reaches the insulated torpedo track section

X'—thus providing for one or two explosions.
The moment the train reaches section X’ the
branch circuit 3 will be closed, and the tor-
pedo machine will be thrown ,out of action.
In the arrangement shown in Fig. 3, in con-

- nection with track section Y and its torpedo

section Y’, the torpedo apparatus is likewise |

eontrolled from a track ecircuit 1 through the 63

agency of a visible signal S, so arranged as to
operate a circuit making and breakmg switch
in the circuit 2 of the torpedo magnet F.

by operating mechanism controlled by elec-
trical appliances in a normally closed track
circuit 1 in a well known way—as shown for
example in my Letters Patent No. 499,125 of
June 6, 1893. The torpedo magnet circuit 2
is normally closed also. In this example the
branch eircuit 3 does not include the rails of

| the torpedo section Y’, but' is completed

through normally open contacts 4, controlled
by a relay 5in a normally open torpedo track
section circuit 6, which includes the rails of
section Y’ and is closed by the wheels and
axles of a passing train. The operation is
substantially the same as that descrlbed for
sections X, X',

I state in conclusion that I do not restrict

myself to the particulars herein described in
illustration of my improvement, for mani-
festly the structural details of the mechanism
as well as the arrangement of the circuitsand
cireuit connections can be widely varied by
the skilled mechanic and electrician without
departure from my invention. What I now
believe to be essential is that there should be

for the torpedo magnet, in addition to its.

main circuit 2, a branch or auxiliary circuit
such as 3, which mediately or immediately is
so connected to or controlled by an insulated

torpedo track section, that by and during the -

passage of a train over that section the branch
or auxiliary circuit shall be putin such con-
dition as to cause the torpedo magnet to main-
tain the torpedo exploding mechanism in, or
restore it to, inactive condition, as the case
may be, and I desire to be distinctly under-
stood as claiming broadly this feature

I claim—

The combination with the track circuit and
track relay ineluded therein,a torpedo appa-
ratus having a break in its explodmo' mech-
anism, an electro-mavnet for controlling said
break and a circuit 1nclud1ng said torpedo
magnet and completed through contacts con-
trolled by the track relay, of a branch or aux-
iliary cireuit also ineluding said torpedo mag-
net, a torpedo track section, and connections
whereby, by and during the passage of a
train over said torpedo track section, the
branch or auxiliary eireunit is put in econdition
to cause the torpedo magnetf to-maintain, or
restore, as the case may be, the break in the
torpedo exploding mechanism.

In testimony whereof I have hereunto set
my hand, before two subscribing Wltnesses,
this 4th day of February, 1894.

JACOB WILLIAM LATTIG.

Witnesses:

' EDWARD J. MALLOY,

J. DAvIS BRODHEAD,

- The signal itself is held normally at safety
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