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(No model.)

To all whom it may concern.:

Be it known that I, WILLIAM H. KIRNAN,
a citizen of the United States, residing at
Brooklyn, Kings county, New York, have in-
venteda certainnew and useful Improvement
inSuccessive Non-Interference Signal-Boxes,
of which the following is a specification.

The object of my invention is to preventin-
terference between two or more signal-trans-
mitters arranged in series on a single line
and to remove the resistance of the magnets
irom the line at all idle boxes or transmitters.

The several features of construction and
the combinations which constit_ute my im-
provement will be set forth in the claims an-
nexed to this specification.

In the accompanying dr &Wm%, Whu,h illus-
trate the invention, Figure 1 is a front view
of a transmitter, ’showing also the circuit con-
nections for the same. Fig. 1*is adetail view
on line x « of Fig. 1, looking in the direction
opposite to that of the arrow, showing the
relative position of the circuit-springs, the
detents, &c¢. Fig. 2 is a detail view of the
circuit-breaking wheel. Fig. 3 is a view on
the line @ «, 100]&111*3 in the direction of the
I‘w 418 a view similar to Fig.
1 of a shcrhtly modiﬁed ftorm, and Fig. 5 is a
detail view of the circuit-controller used in
this second form of apparatus. Fig. 6 is a
diagram showing the circuits through one of
the signal- boxes the shunt-circuits being
elosed Kigs, 7 and § are views of the cir-
cull - controller in the circuit around the
brushes of the signal-wheel, Fig. 7 showing
the springsin eontact and Flo S showing the
same out of contact.

Any well-known or suitable form of motor
may be used to drive the circuit making and
breaking wheell. Asiswellunderstood,this
wheel is provided with circuit making and
breaking teeth or other devices so arranged

~as to give a predetermined number of im-
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pulses 16]:_)168611131110‘ the box-number, or any
other desired information, and so arranged
as to hold the circuit open during transmis-
sion of a signal except for the brief instant
required for a tooth to pass under the two cir-
cultb springs or contacts 2.

5 18 a non-interference magnet in the S1g-

naling-circuit, and 4 is an armature therefm
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pivoted at 5 and having a retracting-spring 6
below the pivot. To the armature is secured
an arm 7, to the upper end of which 1s piv-
oted a cncmt controlling and detent lever S,

the forward end of whwh iIshooked, and which
18 adapted to ride over the cireuit- wheel, as
hereinafter described, and under certain cir—-
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cumstances to stop the mechanism by engag- -

ing with a detent-pin on the circuit-wheel.
The other end of said lever 8 is provided with

an insulating-pin 9, (see Fig. 4,) which in the

normal position of the apparatus bears
against a spring 10, holding the same in con-
tact with the spring 11. As the lever moves,
these springs are allowed to separate.

12 1s a spring which tends to hold this end
of the lever § in its highest position.

It will be seen that the armature is continu-
ously within the magnetic field—that is, it is
ficiently near its man'net to be attraeted
1f not held back meehamcally at every clos-
ure of the circuit, when the short circuit of
1ts magnet 1s open. -

The cuemt-controlhnﬂ' wheel, In addition
to the circuit making and breakmo teeth, is
provided with a rim 13, the face 14 of which
18 substantially vertical from the body of the

‘wheel to the top of the circuit-making teeth,

and which forms a trap for holding the lever
8 when the circuit is open at the home box.
At the rear of the rim is a circular flange 15,
having at a suitable point a cam-face 16,which
begins at the level of the flange and gradu-
ally rises to the level of the top of the rim.
At the highest point of the cam is a detent-
pin 17, heretofore referred to as co-operating
with the hooked end of lever §.
- Carried by the axis of the circuit-wheel or
by some other moving part of the transmitter
18 a detent-pin 18, which preferably extends
a- short distance above the circuit-wheel and
1s adapted to engage with the detent-arm 19
on the lever 20 just before the pin 17 reaches
1ts detent-hook. On the arm 19 is a projec-
tion 21 so arranged that in one position of
the apparatus the end of lever 8 rests under
said pr ojection.

2218 a pivoted lever, by means of which

the transmitter is pulled or started in a well-
“known manner.
2318 a pm of 1n8111at1n0' material, or a pin
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insulated from the rest of the apparatus,
which is moved by or 1in harmony with the
circuit-wheel. This pin, when the transmit-
ter is at rest, bears on a spring 24, holding
the same against spring 25. When the trans-
mitter is released, pin 23 leaves spring 24 be-
fore the circuit-wheel has turned a distance
equal to that between the two detent devices
above described.

The circuit connections are as follows: The
line leading to the hox is connected to one
side of the lightning-arrester and from sald
side to magnet 3, from the magnet by wires
26 and 27 to one spring 2 (the front one) to
the other spring 2, to the second side of the
lichtning-arrester, and thence on to the next
box or back to the central station. While
the transmitter is at rest,the magnet 3 isshort-
circuited, as follows: by wire 28 to spring 25,
to spring 24, to wire 29, which is connected
to the other side of the magnet. At the same

- time the circuit-controlling springs 2 are
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short-circuited, as follows: from wire 26 to
spring 11, to spring 10, to wire 30 and 30, and
to the line leading from the transmitter.

The operation of the apparatus above de-
scribed will now be set forth: When all of
the transmitters are at rest, the detent 18 will
bear against the detent-arm 19, and the hook
8" of lever 8 will rest on the rim of the cir-
cuit-wheel, as shown_ in Ifig. 1, and the two
short circuits will be closed. If, now, the
starting-lever 22 of any transmitter be pulled,
the rear end thereof will bear against and
raise lever 20 and arm 19. ™This releases the
detent-pin 18, and the motor isallowed to turn
the circuit-wheel. The pin 23 1mmediately
leaves spring 24, allowing it to separate from
spring 25, breaking the magnet short circuit.
This occurs before the springs 2 leave the com-
paratively broad tooth on which they normally
rest, and the magnet is thereby energized, at-
tracting its armature, turning it on the pivot
5 and carrying with it the lever 8, moving it in
a plane at right angles to the paper and carry-
ing the hooked end out of line with the detent-
pin 17 on the rim and to the front of said rim.
Atthe same time the spring 12 tilts said lever,
bringing the hook down onto the surface of
the circuit-wheel between the teeth. The le-
ver 3 and the armature are then held from
being moved back by retracting-spring 6 by
the vertical face of the rim or trap, which has
heretofore been referred to. As the circuit-
wheel revolves, the end of the hook rides up
onto each tooth as it passes, and would be car-
ried across the rim and allowed to drop over
to the rear thereof onto the flange 15 were 1t
not for the fact that the circuit- making
springs eclose the circuit before the hook
reaches the top of a tooth, and said hook
leaves the tooth before the circult-making
springs leave the same tooth. This enables
the magnet to hold its armature while the
hook is raised above the vertical side of the
rim, as will be evident.

ver 8 forward, as just described, istocarry the
other end away from the spring 10, thereby

-breaking the short circuit around the signal-

ing-circuit controller, whereby the main line,
which leads to asuitable receiver, is made and
broken as the circuit-wheel revolves.

When the circuit-wheel has made a com-
plete revolution, the springs 2 and the hook
8’ ride up onto the long tooth and the pin 25
re-establishes the short circuit around the
magnet. This de-energizes the magnet and
allows the retracting-spring 6 to operate, car-
rying the lever 8 to its original position, re-
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establishing the short circuit around the cir-

cuit-springs 2, and immediately thereafter
the detent-pin 18 strikes the detent-arm 19 and
stops the transmitter in the position from
which it started, again setting the signal. .
Let it now be supposed that during the
transmission of a signal, as just set forth, a
person should start a second transmitter.
The first effect would be to raise the detent-
arm 19, allowing the motor to start; but the
circuit will be open or will be at once opened
by the transmitter first set in operation, al-
lowing the retracting-spring 6 of the second
transmitter to carry the hook 8 back to the
rear of the rim onto flange 15. 'This holds
the short circuit around springs 2 closed s0
that the revolution of the circuit-wheel at the
second transmitter does not, make and break
the line-circuit to interfere with the signal
already being transmitted. As the circuit-
wheel at the second transmitter reaches the
end of a revolution, the cam 16 rides under
the hook, raising the same, and at the same
time raising the detent-arm 19 and lever 20
by means of the projection 21, carrying arm
19 above the end of detent-pin 18, so that
said pin cannot serve to stop the motor.
The circuit-wheel continues to revolve until
the hook 8§ strikes the second detent-pin
17, when the transmitter will come to rest,
the arm 19 resting on the end of pin 18 and
the magnet short circuit being open. As
soon as the first transmitter completes its s12-
nal and leaves the circuit closed, the magnet
3 at the second transmitter will be energized
and its armature attracted, releasing the mo-
tor and allowing said transmitter to send in
its signal. In this manner neither signal 1s
mutilated by the other, and neither signalis
lost. | |
In Fig. 4 the adjustmentand arrangement
of apparatus are the same as in Ifig. 1; but the
signal-circuit controlling-springs 2 2', instead
of co-operating with the circuit-wheel, are
placed in such position that they are con-
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nected and disconnected by the movements

of the pivoted lever 8, which lever carries an
insulating-pin 9, having a beveled end which
rubs against a corresponding bevel 32, car-
ried by one of the circuit-springs. These
springs are normally in contact and complete
the main-line circuit. The wire 29 of the
magnet short circuit may be connected to the

The purpose of holding the hooked end of le- | line as shown, or to wire 26, as indicated by
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dotted liﬁe. With this form of circuit-con-

troller a separate short circuit for the springs

1S unnecessary, since when the arm Sis moved
by the retracting-spring 6 it 1s carried away
from the spring 2 and cannot affect the same.
On the other hand, when the hook 8 rides
over the teeth of the circuit-wheel during its
revolution the tilting movement of the lever
8 will break and make the circuit between
springs 2 2’ and transmit the signal. The
circuit is broken and made in the following
manner: Y hen the apparatus is at rest, the
hook §' is in its highest position and the op-
posite end of lever 8 is down. This is the
condition illustrated in Fig. 5, and it will be
seen that spring 2 isin contact with 2', closing
the circuit. As 8§ passes off of the tooth on
which it rests and falls onto the body of the
circuit-wheel, the pin 91sraised, bringing the
pin 9 against the beveled extension on spring
2, pressing it back and breaking the circuit.
ThIS occurs every time a tooth passes under
3. It is thought unnecessary to further de-
seribe the opemtion of this modified form.

It will be evident that the circuit-control-
lers, detents, &c., may be varied in form to
some extent without departing from the
spirit of my invention.

Without Iimifing myself, therefore, to all
the details shown ::md deserlbed what I claim

1. The combm&tlon, in a signal transmitter,
of a circuit controller, a normally wound mo-
tor therefor, a releasing device for the motor,
a magnet in the signal circuit at the trans-
mltt61 a normal short circuit for the magnet,
and a circuit breaker operated by the rst
movement of the tmnsmmter, substantially
as described.

2. The combination, in a signal tr &nsmlttel,
of a circuit controller, a motor therefor, a re-
leasing device for the motor, a magnet in the
signal circult at the transmitter, a normal
short circuit for the magnet, and a normal
short circuit for the circuit controller, and a
device for breaking the short circuits when
the transmitter starts, substantially as de-
scribed.

3. The combination in & signal transmitter
of a circuit controller, a mot01 therefor, a de-
tent normally holding the transmitter at rest,
a second detent and detent pin or stop, a mag-
netin the signal circuit of the transmitter, an
armature for the magnet connected to and
moving the second detent, a short circuit for

o

the circuit controller held closed by said de-
tent, the detent stop being mormally out of

-line with its detent, and means for bringing

the second detent and stop into engagement
at the close of a revolution of the transmit-

ter, substantially as described.

4. The combination, in a signal system, of
a circuit, transmitters therein, each trans-
mitter consisting of a circuit controller, a mo-
tor therefor, a detent for the motor, a short
circuit and means for maintaining the same
closed for rendering the circuit controller 1n-
operative during the operation of any other
transmitter on the line, and means consisting
of a detent lever carried by an armatLlle
which is continuously in the field of its mag-
net, said magnet being in the transmitter cir-

6o

emt for releasmﬂ the motor and renderm othe

circeult eontroller operative at the close of one
revolution and at the close of the signal be-
ing sent from the first {ransmitter, substan-
tially as described.

5. The combination, in a signal transmit-
ter, of the circuit wheel havmn circult break-
ing teeth, a rim extending to the top of the
teeth a ﬂanﬂ'e at the rear of the rim, a cam
face on said rim begmmnﬂ at the surface of
the flange and terminating on a level with
the rim, and a detent adj acent to the highest
part of the cam, substantially as descubed

6. The eombination, in a signal transmit-
ter, of a circuit controller, a motor theretfor,
a normally operative detent, a starting de-
vice for raising the detent lever, a second de-
tent . brought into operation by an abnormal
use of the transmitter, and means operated
by the motor of the transmitter for moving
the first detent lever out of the path of its de-
tent, substantially as described.

7. The combination, in a signal transmit-
ter, with a circuit controller, a motor, a stop
and detent lever therefor, a pull or starting
lever for moving said lever from the stop of
a second detent and detent lever, the latter
engaging with the first detent lever to move
it out of range of its detent, and a cam co-
operating W113h the second detent lever, sub-
stantially as described.

This specification signed and witnessed this
4th day of Aungust, 1850.

W.

. KIRNAN.

Witnesses:
D. H. DRISCOLL

V. PELZER.
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