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SPECIPICATION forming part of Letters Patent No, 384,962, dated June 26,1888,

Avypplieation filed May 10, 1887, Serial No. 237,749,

To all whom it may concerwn: .

Be it known that I, STANLEY O..C. CURRIE,
a subject of the Queen of Great Britain, and
a resident of the city of Londor, in the county
of Middlesex, England, haveinvented certain
new and useful Improvements in ElectricRail-

"~ way-Signals, of which the following is a speci-
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fication.

My invention relates to railway-signaling
apparatus of the kind exemplified in United
States Letters Patent to Timmis & Currie, re-
spectively numbered, entitled, and dated as
follows: No. 293,116,electro-magnet and arma-
ture, dated February 5, 1884, and No. 326,068,
railway-signal, dated September 8, 1885. In
thig last-named patent an ordinary counter-
balanced signal-arm swinging vertically on a
pivot is shown as normally held at ‘‘danger’’
by the ecounter-balance, and as pulled down
to “safety’’ by a magunet energized by a cur-
rent controlled by a shifting-handle. When
in its forward position—that is, with the sig-
nal at ““danger’’—its magnetisnot energized.
When pulled back to lower the signal to
“safety,”” the full force of the current is ex-
erted in lowering the signal.  After the signal
is lowered a slight forward movement of the
shifting-lever shuntsinaresistance which ma-
terially reduces the current and thus econo-
mizes power while holding the armature in
proper relation to the magneb. The signal is
released by moving the shifting-lever forward
by hand, which breaks the current and allows
the signal automatically to return to ‘‘dan-
ger’’ Dy the action of the counter-balance.

My improvements mnay be used in connec-
tion with other forms of apparatus; but are
designed with special reference to thatabove
described, which experience has demonstrated
to be efficient. _

The object of the first part of my improve-
ments is to send a return signal from the one
acted on to the switchman’s station, which
may be out of sight of the signal, which I do
by interposing in the signal-actuating eircuit
an indicator, theneedle of which is sufficiently
““dead-beat,’”’ so that after being deflected
through a certain distance by the passage of
the main current it is again momentarily de-

(Vo model)

flected in the opposite direction by means of ¢
the reactionary induced current which is.

produced when the armature of the actnating-
magnet strikes ‘‘home,”” or. in other words,
when the magnetic field of the ‘magnet. is

short-circuited by contact of the armature on

the poles. .

The objeet of the next part of my improve- |

ments is to hold the shifting-lever after it has
turned the signal to ‘‘safety’’ inits half-way
position, or that in which the reduced current
is flowing. . This I do by interposingin the
cireuit a high-resistance magnet, in addition
to the signal-actuating rmaguet, in such man-
ner that when the shifting-lever is pulled back
to actuate the signal the resistance-magnet. is
short-cirenited and the -full current flows
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through the signal-actuating magnet; bub

when the lever is half advanced the resist:
ance-magnet is shunted “in- and the current
flows through said resistance-magunet, (thereby

being much reduced,) the armature of which.
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holds theshifting-leverandsignal at ‘‘safety.’” .

The object of the next part of my inven-

tion is automatically to restore the shifting- ‘

lever to -its mormal position of ‘“danger’’
when the signal is in that position, or when
the current stopsinthecireuit fremany cause.
This I do by means of a spring acting.on the
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shifting-handle, in opposition to the pull of -

the resistance-magnet. ‘
My improvements further comprise certain

novel organizations of instrumentalities for.

the more perfect working of my improved
system. - Sy

The sabject-matter claimed is particularly
designated at the end of this specification.

The accompanying drawings represent all
my improvements as embodied in one appa-
ratus. Some of them may, however, be used
without the others, and in apparatus differing
in its details of construction from those of that
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herein shown, which, being well known' and :

not claimed, will not be particularly described.
Figure 1 represents a diagrammatic view of

the entire apparatus; and Fig. 2 an end eleva-

tion of the switch apparatus. ;
Circuit-wires 1 2 are shown as copnecting a
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battery or other suitable generator of elee- ‘
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tricity with a magnet, A, preferably of the
form shown in Letters Patent No. 293,116,
above mentioned, whichis called a **sucking’’
magnet~that is, one consisting of two concen-
tric-tubes magnetically united and energized
by an interposed insulated coil in the usual
way and provided with a cup-shaped arma-
ture, the rim of which overlaps the top of the
magnet, a central stem of the armature work-
ing in the cavity of the inner tube. Thearma-
ture i3 shown as connected by a cord or chain,
¢, with a shaft or windlass, ¢/, from which a
counterbalanced signal-arm is operated. The
detailsof the signal-arm and itsappuartenances
are described in Patent No. 326,068, hereinbe-
fore mentioned.

The eireunit employed is preferably a closed
one, and is utilized to hold the switch-lever in
its intermediate position, as hereinbefore de-
seribed.

The magnet-eircnit is made and closed by a
shifting-lever, D, which it is often desirable or
necessary to locate out of sight of the signal-
station.
that the signal-shifter should know whether
the signal is in proper position or not. Toen-
able him to ascertain this fact with certainty,
I arrange in the circuit near a station a cali-
brating-galvanometer or current-gage or other
suitable well-known indicator, X. The signal
normally stands at ‘‘danger,”’ being counter-
balanced or otherwise held in that position, so
that it requires the positive action of the mag-
net to shift or pullit down to “*safety.”” When
the shifting-lever is pulled back, so as to ener-
gize the actuating-magnet and pull down the
signal, the needle of my indicator is deflected
through a distance sufficient for the purpose
required. I find in practice ten degrees on a
two-inch necdle sufficient. It being “‘dead-
beat,”” it becomes almost immediately station-
ary at the deflected point. As soon, however,
as the armature ¢ comes in contact with the
magunet A a counter or reactionary current of
momentary duration is set up in the circuit
which actuates the galvanometer-needle, and
thus indicates to the signal-shifter that the
armature is home, and hence that the signal
is properly set.

Of course, in addition to the above, I may
frequently be required to use a repeater of the
ordinary type to show the position of the sig-
nal-arm; but the above “dead-beat’”’ indica-
tor not only shows when the magnet-armature
is home, but in so doing enables the signal-
shifter to know when to let the shifting-lever
go to the intermediate position—that is, when
to switch in the resistance.
mum current need not be on longer than ab-
solutely necessary to draw the armature down.

In this instance the shifting-lever is shown
as moving in a vertical plane around a pivot,
d. One side of this lever carries a plate, &, of
conducting material, which rubs against con-
tact-plates 2 3 4, connected in the cireuit. The
two lower contact-plates, 3 4, it will be ob-
served, are longer than the upper one, 2, and

In such case it is highly important’

Thus the maxi-

384,962

the upper and lower confact-plales, 2 4, are
connected with the circuit-wires1 2, while the
intermediate one, 3, connects with a wire, 6,
which runs through an electro-magnet, B, to
the main-cirenit wire 2. :
‘When the shifting-lever is pulled Dback, as
before remarked, tothe position D% (shown in
dotted lines,) the conducting-piece @ isin con-
tact with the pieees 2 and 4, and consequently
the full force of the battery fows through the
circuit of the signal - magnet and pulls the
lever down. Assoon as this is donethe lever
is moved forward by hand to its intermediate
position. (Shownin full linesinthedrawings.)
This movement is assisted by a compression-
spring, F, the tension of which is sufficient, if
unopposed, to throw thelever forward into its
normal position D, which is that which it oc-
cupies when the signal stands at “‘dunger.”’
‘When the shifting-lever is in the intermediate
position above described, the current flows
through the contacts 4 3, thus including in
the circuit the resistance-magnet I, which, as
before remarked, is made of a high resistance,
so as to reduce the current passing through
it, say, from a full carrent of ten volts down
to a current of one or two volts. This mag-
net is made with a tubular iron core, e, and
iron end disks, and a disk-shaped armature,
I, provided with a central spindle, ¢, of brass
or other non-magnetic material, and with a
tension-spring, ¢’, on the end next the lever,
which spring tends to keep the spindle in con-
tact with the lever and the armature in con-
tact with the magnet. Thisspringis of much
less strength than the one 7, which actsin the
opposite direction; but the spring and mag-
net combined are strong enough to hold the
lever in its intermediate position when the
current is flowing throagh the resistance mag-

net B.  Inplaceof springs T may use counter-
weights.

Reducing the amount of carrent flowing
through the magnet obviously effects a great
economy, as the reduced current is sufficient
to do the work required at the time.

It will be seen from the above description
that when the lever is pulled back the signal-
magnet is energized with a full current, and
when the lever is moved to the intermediate
positionabove described the currentis shunted
through the high-resistance magnet. To re-
store thesignal to the ‘“‘danger’’ position, the
lever is shoved forward to its normal position,
which releases it from all the contacts and
breaks the circuit. Should the current stop
from any cause while the lever stands either
in its intermediate or back position, the spring
I’ would at once overcome the resilience of
the spring ¢ and force the lever forward into
its normal position, thus sefting the signal at
‘“‘danger,’’ at the same time forcing the arma-
ture I away from its magunet. The advan-
tage of this arrangement is obvious, asa num-
ber of shifting-levers and signals eould be con-
trolled from a common point by breaking the
circuit with any well-known form of cireunit:
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controlling apparatus, the effect of -which
would be antomatically to restore all the shift-
ing-levers to their normal positions. The
position of the switeh would also serve as an
indication of the position of the signal, and
vice versa.

Having thus fully deseribed the organization
and operation of myimproved electricrailway-
signal, what I claim therein as new, and desire
to secure by Letters Patent, is—

1. The combination, substantially as herein-
beforeset forth,of an electric railway-signal,its
actuating-magnet and armature, its normally-
open controlling-circuit, a shifting-lever mak-
ing and breaking this circuit, and anindicator
permanently conneeted with the switeh-oper-
ating magnet in the controlling-cireuit, where-
by the indicator is actuated by a momentary
return or reactionary current created by the
contact of the signal-actuating magnet and its
armature.

2. The combination, substantially as herein-

before set forth, of the signal-actnating mag-
net, its controlling-circuit, the shifting-lever
which makes and breaks this circuit, a high-
resistance magnet in a shunt-cireuit, and cir-
cuit-connections operated by the lever, all op-
erating substantially as set forth—first to en-
ergize the signal-magnet, when the lever is
pulled back, thh tlie fall current, short-cir-
cuiting the resistance, and then holdmo" the
shlftlno lever in an intermediate posmon by
the remstance -magnet, which is eub in as-the
shifting-lever is advanced.

3. The combination, substantially as Lerein-
before set forth, of the signal-controlling cir-
cuit,theshifting-lever which makes and breaks
it, the high-resistance magnet, which holdsthe
shifting-lever in its intermediate position, and
4 tension-spring opposing the pull of the mag-
net automatically to restore the shifting-lever
to its normal position when the currentstops.

4, The combination, substantially as herein-
before set forth, of the shifting-lever, the re-
sistance-magnet, its spindle, and itsencireling-
spring interposed between the leverand mag-
net to keep the armature and magnet in .con-
tact and ready to act on the lever.

5, The combination, substantially as herein-

before set forth, of the siguaLconbrol»ling .cir-
cuit, its contacts, the shifting-lever, the-high-

50

resistance magnet in the shunt-cireuit, its -

protruding armature-spindle, and encireling-;

spring to keep the magnet-armature in position

to act promptlyagainst the shifting-leverwhen

the latter completes the shunt. elrcult by its
forward movement.

6. The combination, substantially as herein-
before set forth, of the signal-controlling eir-
cuit, its contacts, the shlftmg lever, its. for-
forward- thrusting spring F, the high- resist-

ance magnet in a shunt- c:rounb its protruding’

armature-spindle, and encircling-spring auto-
matically to throw forward the lever and sepa-

rate the resistance armature and magnet when 6

the circunit is broken.

7. The hereinbefore-deseribed automatical-
Iy-retracting railway-signaling apparatus, con-
sisting of the combination, substantially as
hercinbefore set forth, of an electric railway-
signal, its actuating- magneb in a controlling-
cir cmt ashifting- Jlever eontr olling said circuit,
an indicator to show when the s1gna1 is set, a
resistance-magnet shunted in by the shifting-
lever to reduce the current while the signal is
stationary, and an actuating spring automati-
cally shifting the lever to its normal condition
when the circuit is broken and the sigunal reset.

8. The combination, substantially as hercin-
before set forth, of an ‘electric cirenif, a gener-
ator of electricity, an electro-magnet and ‘its
armature, its controlling - circuit, a railway-
signal operated by the electro-magnet and ar-
mature, switch mechanism in the cireunit for
energizing the magnet, and an indicator in the
same circnit with the magnetand permanently
connected therewith, which indicates the re:
turn of the signal by means of the momentary
return or reactionary current caused by the
contact of the magnet-armature or short-eir-
cuiting of the field-magnet.

In testimony whereof T have hereunto.sub-

sceribed niy name. T

STANLDY G C. CURRIE.
- ‘Witnesses: '

Twos. J. HUNT,
GEo. R. THOMPSON.
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