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UNITED STATES

PaTENT OFFICE,

JOHN D. TAYLOR, OF CHILLICOTHE, OHIO.

RAILWAY SIGNALING AND SWITCHING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 516,90§, dated March 20,1894,
Application filed December 14, 1892, Serial No. 455,133, (Nomodel) -

To all whom it may concern:
Be it known that I, Joun D. TAYLOR, of
Chillicothe, in the county of Ross and State

of Ohio, have invented a new and Improved

Railway Signaling and Switching Apparatus,
of which the following is a specification, ref-
grence being had to the annexed drawings,
forming a part thereof, in which—

Figure 1l isa side elevation of the signal op-
erating mechanism, with a portion of the cas-
ing removed to show the internal parts. Fig.
2 is a side elevation of the signal post, show-
ing the circuit controlling device. Fig. 3 is
a side elevation of the switch operating mo-
tor. Fig.4 is a plan view of the switch lock-
ing mechanism. Fig. 5 is a side elevation of
the switch operating mechanism, circuit con-
troller and part of the locking apparatus.
Fig. 6 is aplan view of the interlocking mech-
anism. Fig.71is aplan view of the interlock-
ingcontacts. Fig.Sisa side elevation of part

of the interlocking mechanism and contacts.”
Fig. 9 is a perspective view of the switch op-

erating contact lever, contacts, and track cir-
cuit controlling magnet. Fig. 10 is a dia-
grammatic view of the track controlling mnag-
nets, batteries and cirenit adapted to block
signaling; and Fig. 11 is a diagrammatic view
of the track controlling magnets, motors and
circuits of the interlocking crossing signal
and derailing switch.

Similar letters and figures of reference in-

_dicate corresponding parts in all the views.

The object of my invention -is to provide
electrically controlled and operated mechan-
ism which will serve as a block signal system,

a switch operator, and crossing signal, the-

sawe to be worked and controlled by the cur-
rent, but constructed so as to give the danger
signal in case of the failure of the current.’
My invention consists in the combination
of electric motors, semaphore operating mech-

‘anism, controlling magnets, and switeh oper-
ating mechanism combined and arranged as

hereinafter more fully described.

The description of the mechanical con-
struction and the arrangement of the parts
and electrical circuits will be given in con-
nection with the description of the operation.

I will first describe the apparatus as used
in block signaling, referring to Figs. 1,2 and
10. Fig. 10 shows three setsof electric mo-

tors, magnets and circuit controllers, such as
are shown in the enlarged views Figs. 1 and

2. These three sets of motors correspond to

three stations or blocks. The magnets R, R’
and R? have no mechanical connection with
the signal and are omitted in Figs. 1 and 2.
The rails of the track are divided electrically
into sections whose length corresponds to the
length of the blocks by insulating pieces 7,
7, 7% &c., near each section. The connee-
tions having been madeand the blocks being
clear of trains or cars, the circuit of the bat-
tery V’ will be closed so that the current
flows through the wire 6, the rail L, wire 7,
magnet R, wire 8, rail L” and wire 9 back to

the battery. This energizes the magnet R,

causing its armature lever x to make contact

-with the forward stop v, thus closing the cir-

cuit of the battery S, so that the current flows
through the wires 3, 10, 11, lever «, contacto,
wire 12, magnet M, wire 13 and a magnet N of
the apparatus of the adjoining station, thence
to the wire 4 and back to the battery S, or if
that be the first signalin the system; the wire

13 would be connected to the wire 29, thus

leaving the current through the wires 13and
4 back to the battery S. In either case the
magnet M would be energized and would at-
tract the armaturelever K, so asto bring the
contact spring 4 carried by the said lever K
into contact with the forward stop I, thus
completing another eircuit-of the battery S,
g0 that the current lowsthrough the wires 3,
10,14, brush g, quadrant-shaped switch arm E,

brush £, wire 15, contact I, spring ¢, armature L

lever IC, wire 16, motor B, wires 17, 18 and 4,
back to the battery S, causing the armature
of the motor B to rotate. The armatureshaft
of the motor B
(not shown) which engages the spur wheel b

on the shaft d. On thesame shaft disa pin-

ion b’, which engages the spur wheel % on the
shaft d’. The shaft d’also carries thesheave
O, to which oné end of a chain O'is attached,

the other end being connected with thesema..

phore arm in the mauner presently to be de-

(see Fig.1) carries a pinion.
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scribed, the connections being arranged so

that when the semaphore arm is in 2 hori-’

zontal position, the chain is unwound from
the sheave O.

O’ is connected with the shorter arm: of a - '
counter-weighted lever O? fulerumed on the

The other end of the chaim =




10

15

20

516,903

semaphore post 0% The other arm of the le-
ver O? is connected by a rod O* with the sig-
nal arm O° pivoted to the top of the post O°
The shaft e to which the signal arm O%isrig-
idly attached carries the quadrant-shaped
swifch arm E, also rigidly attached to the
shaft, but electrically insulated therefrom.
The brushes f and g are attached to the post
0% and are made of spring material which
causes them to form a good contact with the
periphery of the quadrant-shaped switeh arm
E, but their motion is limited so that they
will not follow the arm to any considerable
extent. The rotation of the armature of the
motor B, acting through the intermediate
gearing, causes the chain O’ to be wound
upon the sheave O. The said ehain acting
through the counter-weighted lever O%and
connecting rod O% lowers the semaphore arm
and rotates the quadrant-shaped switch arm
E in the direction indicated by the arrow,
Fig. 10. This motion continues until the

- quadrant-shaped switch arm E ceases to make
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contact with the brushg. The eircuit is thus
broken through the motor B, when the motor
stops. The semaphore arm O°now makes an
angle of about forty degrees with the hori-
zon, indicating *“caution ” in this position. It
is held in this position by the follewing ar-
rangement. The armaturelever K is angled
and pivoted to the support F attached to the
frame A. The vertical arm of the lever car-
ries the econtact spring 7 as before described,
and the horizontal arm carries a brake shoe
G, capable of being pressed against the drum
D, whenever the armature lever K is drawn
toward themagnetM. Thedrum Dis placed
loosely on the shaft d and carries the spring-
pressed pawl ¢, which engages the teeth of
the ratchet C secured to theshaftd. Thedi-
rection of the motion of the parts when actu-
ated by the motor is indicated by the arrows,
and it will be seen that theapplication of the
brake shoe G to the brake drum D, offers lit-
tle resistance to therotation of the armature,
as the pawl ¢ will slide easily over the teeth
of the ratchet; but the rotation in the oppo-
site direction, such as would be communi-
cated by the counter-weight, is prevented by
the engagement of the pawl with a tooth of
the ratchet. In this manuer the signal is
prevented from returning to the horizontal
position so long as themagnet M is energized.
The battery V? sends a current through the
wire 21, rail 12, wire 22, magnet R’, wire 23,
rail L? and wire 24, which returns it to the
battery V2 This energizes the magnet R/,
causing its armature levera’ to make contact
with the stop ¢/, which closes the cireunit of
the batteries 8 and S/, so that the current
flows through the wires 2, 25,26, the lever x’,
stopv’, wire 27, magnet M’, wire 28, magnet N
of the next station at the rear of the train,
wires 29, 18, 4, battery S, wire 3 and battery
S’. This energizes the magnet M’, causing
the operations previously described in con-
nection. with signal No. 1, to take place in

signal No. 2. Italsoenergizesthe magnet N,
causing the lever H to bs atiracted. The le-
ver H earriesa brush 5, which when the lever
H is attracted by its magnet N, makes con-
tact with the quadrant-shaped switch arm E.
This closes the circuit of the battery S, so
that the current flows through wires 3, 10, 20,
brush A, quadrant-shaped switch arm E, the
brush 7, wire 15, contact I, spring ¢, lever K,
wire 16, motor B, wires 17, 18, 4 and back to
the batteryS. This causesa furtherrotation
of the armature of the motor B, bringing the
semaphore arm still farther down, this mo-
tion being continued until the quadrant-
shaped switeh arm E ceases to make contact
with the brush f; when thecircuit through the
motor is broken. The semaphore arm now
makes an angle of about eighty degrees with
the horizon, a position indieating “safety.” It
isheld in this position by the brake G, asbe-
fore described. In the same manner a bat-

tery V@ belonging to the adjacent block, en-_

ergizes the magnet R? causing it to attract
its armature ?, thereby making contact with
the stop »? and closing the eircuit of the bat-
teries S’ and 8?% so that the current would
flow through the magnets M?*and N’, causing
signal No. 2 to assume a position indicating
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“safety,” and signal No. 3 to assume a posi-

tion indicating “caution” as above described
in connection with signal No. 1. Inlike man-
ner the magnet N2 would be energized, caus-
ing signal-No. 3 to be brought to the position
indicating “safety,” in which position it
would be held so long as the current circu-
lates in the coils of the magnets M, M/, M2
&e. - This condition will be maintained so
long as the track is clear.. Now suppose a
train to enter a section having the rails I, L”,
moving in the direction indicated: by the ar-
row; the first pair of wheels passing the in-
sulating pieces 7, »" would, with the axle to
which they are attached; form an electrical
connection between the rails I and L', of no
appreciable resistance, and as the battery V’
is preferably one of high internal resistance,

tween the rails L, I, consequently no cur-
rent would eirculate in the coils of the mag-
net R, it being short circuited by the axle of
the locomotive and the armature lever ¢ will
be drawn away from the contact v by its re-
tractile spring; this breaks the cireuit above
described through the magnet M, releasing the
brake G from the drum D. Under these con-
ditions thereis nothing to prevent the counter-
weight from descending, and by means of the
connecting rod pulling the semaphore arm
into horizontal position, where it is stopped.
The retractile spring of the armature lever K
draws the contact spring ¢ away from the con-
tact point I, and brings it to rest against the
back contact J. The countei-weight in its

descent,acting through the lever O? and con-
necting chain O’, causes the train of gearing
and the armature o to rotate in a direction
opposite to that in which it rotates when aet-

10C
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' there would be no difference of potential be- -
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uated . by the current. - The rotation.of the

armature in .the magnetic field causes the

motor to act as a generator and send a cur-
rent through the circnit composed of the mo-
tor B, wire 19, back contact J, armature le-
ver K and wire 16, and the direction of the
current through the motor is the same as that
sent through it when driven as a motor by a
currert from the battery. This strengthens
the magnetic fleld, which, re-acting on the
armature coils, strengthens the current, the
action being that of a'dynamo. The resist-
ance thus offered by the armature in a closed
circuit acts as a brake on the counter-weight,
and thusretards the fall of the counter-weight.
The object of this arrangement is to prevent
the jar and rebound of the semaphore arm
and to avoid the danger of breaking the parts
of the mechanism. By thisarrangement noth-
ing is detracted from the effective weight of
the counterpoise, it is only prevented from
acquiring momentum. . The horizontal posi-

. tion-of the semaphore arm is the one indi-
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cating “danger,” that is to say, it indicates
that a train, a car, or an engine is in the sec-
tion or block L, L”. 'When the first pair of
wheels enters the section 12, L3 the magnet

R’ is cut out in the manner above described, -

the lever «’ is withdrawn from the contact
v" and the circuit is broken. through the mag-
nets M’ and N’. This allows signal No. 2 to
assume the position indicating “danger” as
above described in connection with signal
No. 1, and allows the brush A’ to be with-
drawn from the quadrant-shaped switch arm
E’. 'When the last pair of wheels passes the
insulating pieces 7° and 7%, the battery V’
again sends a current through the magnet
R, and signal No. 1 is brought into the posi-
tion indicating “ecaution” in the manner
above described. This position of the sema-
phore arm in No. 1 indicates to a train ap-
proaching that signal or moving in the same
direction as the first mentioned train, that
the second bloek ahead is oceupied as indi-
cated by dotted wheelsand axleat100. When
the first mentioned train passes.the insulat-
ing pieces 7%, 7%, the battery V?sends a cur-

‘rent through the magnet R’, closing the cir-

cuit of the batteries S, 8’, through the mag-
nets M’ and N, causing signal No. 1 to as-
sume the.position indicating “safety,” and
signal No. 2 to assume the position indicating
“caution” as above deseribed. This position
of signal No. 1 indieates that the track is
clear two blocks ahead. In this deseription
it is supposed that the signal is in use on a

road having two or more tracks,and that the

trains run in only one direction on the same
track. In that case the other tracks weuld
be equipped like .those already deseribed,

.and therefore no further deseription is nec-

essary. - My improved signal is equally ap-
plicable to a single track road, the number
of signals being the same as for a double

track road,the only difference being that the’
magnet R’ would control a signal No. 1 and .

-a signal No. 2 at;the end of the block by clos-
ing the circuit of the battery S through the
magnets Mand M’ of such a system atranged
in parallel, the operation being exactly the

‘same as-that above described. The batteries-

S, 8" and 8% are preferably storage batteries
which are kept charged by the occasional ap-
plication of a current from a dynamo through
the wires 1, 2, 3, 4. :

In describing the use of a signaling and
switching apparatus as hereinafter repre-
sented, reference will be made to Figs. 3, 4,
5,6,7,8 9and 11. The construction of the
signal is the same as that already described

70

75

8o,

except that in this case the magnet N is omit-- - .

ted, and the brash A is arranged to press per-
manently against the quadrant shaped switch
arm E. For a single crossing of two roads
there will be four switches, one on each road
at each side of the crossing and eight signals,
one home and one distant signal for each of
the fourswitches. The object of the switches
is to prevent a train from reaching the cross-

ing, until it gets the right of way by causing

the train itself to set the dangersignal. The

use of the signals is to indicate the position -

of the switches. The switches are interlocked
so that the switches on one road only can be
closed at the same time, as will be hereinafter
more fully described. The normal position
of the switches is open and of the semaphores
at “danger” until it is desired to let a train
pass. Suppose a train going west on an east
and west railroad to be approaching a cross-
ing; togiveit theright of way it would.be nec-
essary to close theswitch lying between it and
the crossing and to make the signal governing
that switch to indicate “ safety.” To do this,
the contact arm Z (Figs. 7 and 8) would be
placed so that one end makesa contactwiththe
platez and the other with the plate 2’; and the
switch lever Z’ would be placed on the contact
%. This would close the circuitof the battery
S° so that the current would flow through the
wires 44, 484, 49, plate z, contact arm Z,

85
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contact 2’, wires 50, 51, switch lever 7/, con-

tact u, wire 52, brush k, semicircular switch

rarm B, brash [, wire 53, motor B?, wire 54,

brash ¢°, quadrant-shaped arm E? brush 73,

wires 95, 56, 48 to the battery S8, energizing

the motor B°%. The motor B is shown in de-
tail in Fig. 8. Attached rigidly to the arma-
ture shaft and at right angles thereto, is a
cireular iron disk p, the said disk being lo-
cated near the field magnetsso that when the
motor is energized the disk is drawn toward
the field magnets, carrying the arinature shaft
with it. On the outer end of the armature
shaft is secured one half s of a cluteh; the

other half of the said clutch being formed on -

115

120

125

a boss on the pinion m. The pinion m is-
placed loosely on the armature shaft between -

the half cluteh and the journal box. The
parts of the clutch are chambered to receive

the coiled spring which separates them when-

ever the disk p ceases to be attracted by the

‘13¢

field magnet, and they are at such a distance .-

%
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apart as not to permit the disk p to touch the
field magnet at any time. In other respects
the motor may be of any well known type.
The current flowing through the mofor canses
the disk p to be atiracted, bringing the part
sof the cluteh into engagement with the part
carried by the pinion m; at the same time
the armature is revolved and the pinion m
which is carried thereby,and which engages
the spur wheel m’ on the shaft d?, communi-
cates motion tothe said shaft. A pinion (not
shown) on the shaftd? engages the spur wheel
m? on the shaft d®. The shaft d° carries the
plate P/, and the spur wheel m? which engages
the spur wheel m* on the shaft d*. Thesaid
shaft d* carries the plate P and the semicir-
cular switch arm K3 shown in detail detached
from the apparatus. The diameter of the
spur wheel m?! is twice thatof the spur wheel
m?, 50 that the plate P’ makes one revolution
while the plate P makes a half revolution.
The current continues to flow through the
motor B? until the semicircular switch arm
EShas made a half revolution, when the brush
I ceases to make contact with it and the cir-
cuit through the motor is broken. As soon
as the circuit is broken the field magnet
ceases to attract the disk p, and the spring
separates, the two parts of the ecluteh thus
cutting off the motor from the other parts of
the mechanism and preventing its momentum
from carrying the parts beyond the point
where it is desired to have them stop. The
mechanism is so arranged that the crank pins
n and 7', when the circuit is broken by the
switeh arm EZ always stop in the horizontal
lines passing through the centers of their re-
spective disks. One end of a connecting rod
QQ is attached to the swiich rod U?% and the
other end is supported between two frietion
rollers journaled on the side of the switch
operating mechanism. Near the end of the
rod guided by the roller is formed a trans-
verse slot whose vertical length is a little
greater than the diameter of the circle de-
seribed by the erank pin 2. The sides of the
slot are curved outwardly on a circular curve
having the same radius as the outward por-
tion of the path of the crank pin n. The
ends of the slot are parallel plane surfaces.
This construction allows the erank pin -to
move the rod Q through a distanee equal to
about a quarter of a revolution of the ¢rank
disk P. The switch rod Q passes through a
slot in the casting U, secured to the ties, and
the said rod Q has formed therein two holes,
one of which comes opposite a hole in the
guide casting U, when the switch is opened
and the other is opposite the said hole when
the switeh is closed. A sliding bar T, car-
ries a bolt #, which is fitted to the holes in the
casting U and rod Q, so that when the switch
is opened and also when it is closed, the bolt
will lock the switch in either of these posi-
tions. 'When the mechanism is operated, the
crank pin n is carried along the curved side
of the slot Q? in the rod Q, for one eighth

of its revolution without imparting any mo-
tion to the rod Q; at the same time the plate
P’ is moved one quarter of a revolution, and
by means of the rod Q’ and angled lever Q°
by means of which it is connected to the bar
T, withdraws the bolt ¢ from the rod Q. Dur-
ing the next quarter of a revolution of the
disk P, the pin © runs in the narrow portion
of the slot Q? at the lower end of the slot,
and carries along with it the rod Q, closing
the switeh, During the corresponding revo-
lution of the plate P’,the bolt? is carried far-
ther from therod Q,and broughtback toward
its original position. The next eighth revolu-
tion of the disk P carries the pin n along the
curved surface of the slot withoutgiving any
motion to the rod Q, when it comes to a stop
at the middle of the slot. A corresponding
quarter revolution of the plate P’ brings the
crank pin »” back to itsstarting point andin-
serts the'boltZin a holein the rod Q. Atthis
point the current is cut off from the motor,
and the movement of the mechanism: ceases.
The switech is now closed and locked; the
next operation is to place the semaphore in a
position of safety. Thisis done by placing
the switeh lever Z* on the contact u’ closing
the circuit of the battery S5 so that the cur-
rent flows through the wires 44, 481, 57, switch
lever Z*, contact u’ wire 58, contacts ¢% ¢®*and
their connecting bar %7 wire 59, magnet M5,
wires 60, brush f3, quadrant-shaped switch
arm K3 brush A%, wires 55, 56, 48 back to the
battery S%. I will mention here thatthecon-
necting bark?is attached to therailwayswitch
rail, and moves with it, so that when the
switch is open, the bar k? connects with the
contacts g and ¢’, and when the switch rail is
closed it connects with the contacts g*and ¢°
The circuit just deseribed energizes the mag-
net M3, causing the lever K? to be attracted,
and applies the brake G and causes thespring
%% to make contact with the stop 15, as above
described in connection with the bloek signal.
This closes the. circuit of the battery 8% so

that the current flows through wires 44, 484,

49, contact z, switch lever Z, contact 2/, wires
50, 51, switch lever Z’, contact u, wires 52, 62,
63, motor B3, wire 64, armature lever X3 con-
tact point I3, wire 65, brush 73 quadrant-

79-
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shaped switch arm E? brush A% wires 55, 56,

48 back to the battery S%. The current ener-
gizes the motor B3, causing it to draw the

-semaphore arm down as before described un-

til the brush 73 leaves the quadrant-shaped
arm E® and breaks the circuit. The circuit
through the magnet M2 is not broken, but is
continued from wire 60 through the wire 67,
magnet M?, wires 68, 69, 56 and 48, back to
the battery S5, energizing the magnet M4, and
causing the contact spring¢* to make contact
with the stop I closing the circuit of the bat-
tery S° through the wire 62, wire 70, motor BY,
wire 71, armature lever K% spring 4%, contact
I¢, wire 72, brush f4, quadrant-shaped switch
arm Ef, brush H% wires 73, 69, 56 and 48, back:

120
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to the battery S®%. This energizes the motor
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. 8, thus opening the railway switch.

516,903

B%, and brings the distant semaphore arm to
the position of safety, by means of the mech-
anism above described. ~ The signals are held
in this position by the brakes G so long as
the magnets M? and M*are in the cirotit,
To put the signals and switch in their normal
position again, the switch lever Z*isremoved
from the contact . Thisbreaks the circuit
through the magnets M? M%, and allows the
semaphore arms to take a horizontal position
underthe influence of their counter-weights,
as before described. Then the switch lever
Z' i3 removed from the contact v and placed
on the contact u’, thus elosing the cireuit of
the battery S°through the wires 44, 484 49,
contact z, contact arm Z, contact #, wires
50, 51, switch lever Z’, contact ', wire -74,
brush j, semi-cireular switech arm B3, brush
l, wire 53, motor BS, wire 54, brush ¢, quad-
rant-shaped switch arm E3, brush ‘h®, wires
55, 56, 48 back to the battery 8% ' This ener-
gizes the motor B, causing the semi-circular
switch arm E° to rotate in the samsdirection

‘as before until it leaves the brugh 7% a half

revolution of the semi-circular switch arm
being required to make this connection. The
disk P also makes a half revolution, bringing
the pin n back to the position shown in Fig.
The op-
eration for opening the switch is the same as
that already described. The fact that the
circuit through the motor B? depends on the
contact of the brush ¢® and quadrant-shaped
switch arm E3, makes it impossible to open
the switch when the signal is in any other po-
sition than that indicating danger, as a very
slight downward movement of the semaphore
arm is sufficient to break contact. A slight
movement of the track switch from the closed
position is sufficient to separate the contact
bar%? and the points ¢® and ¢%, thus making
it impossible fo put the semaphore arm in
the “safety ” position when the track switch
is in any other position than closed. The
sections L® and L7 of the track are insulated
from the adjacent portions by the insulating
pieces at 7%, 7, #3, %, and the battery V? and
magnet w* are connected with them so that
when that portion of the track is clear, the
battery V® sends a current through wire 75,
rail I, wire 78, magnet w*, wire 77, rail LS,
and wire 76 back to the battery V3. This en-
ergizes the magnet w* (see Fig. 9) causing it
to attract its armature, thus depressing the
outer end of "the lever ¢’ so that it offers no
obstruction to the movement of the switch
lever Z’. However, if a train or part of a
train is standing on any part of the section
L%, 17, the magnet w! is cut off from the bat-
tery V3, and the outer end of the lever ¢’ is
elevated s0 as to be in the path of the switch
lever Z’ and prevent it from being put into
This arrange-

ment is to prevent carelessly opening the
track switch while a train is passing over it,
or 80 near it that it ecould not be stopped be-
fore running off the track. The lever ¢’ in

“with the contact point 2’.

-either position offers no obstruction to the

movement of the switch lever Z’ toward the
contact u, and does.not prevent the track
switeh from being closed while a frain is.on
the section LS, L. The switch lever Z2 con-
trols the operation of the track switch eastof
the crossing, and the lever Z° controls the
semaphores indicating the position of that
switch in the manner before described. The

north and south roads are represented as be-

ing single track roads. One switch lever Z3,
only, is required for operating the switches,
but they must be operated simultaneously for
trains going in either direction. The cireuits
are exactly the same as that above described,
except that the two motors operating the
switch are connected in parallel according to
a principle well known and requiring nospe-
cial deseription. Thetwo pairs of signalsare
controlled in parallel by the switch lever Z°.
The switch lever Z3 is connected to the con-
tact 2% so that in operating the switches on
the north and south roads the lever Z® must
be placed in contact with the contact 22
When the track switch is open, the circuit of
the battery S%is closed so that the current
flows through the wires 44, 45, magnet w?,
wire 46, contact points ¢ and ¢, and the con-
necting bar k?and wires 47,48 back to the bat-
tery S% energizing the magnet 1® Inasimilar
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manner the magnets w°, w’, w® are each con--
trolled by one of the three remaining track

switches. The magnetw?(see Figs.6and 8) has
anarmatureattached tothe lever X3, nearthe
outer end thereof. The othér end of the lever
has a-lug projecting downward so as tobe in
the path of the lugsy, y’, &ec., on the plate Y,
when the magnet w?® is not in the circuit, but
when the magnet «*is energized the lug on the
lever X3 is elevated so as to beout of the path
of the lugs on the plate Y. The plateY and
switch lever Z are attached vertically to the
same vertical shaft Y. The contact points
%’ and 2% are placed at such distance apart
that in moving the lever Z from one contact
point to the other, each one of the lugs v, v/,
Y% 9% must pass a lug on the levers X, X',
&c. This cannot be done unless all the mag-
nets w°, w’; &e., are energized, and they can-
not be energized unless all the track switches
are open. Suppose the switches north and
south of the crossing to be closed, the switch
lever Z being placed in contdet with the con-
tact point 2% as shown in Fig. 11.- While
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these switches are closed, the circuits through

their corresponding magnets w® and w?® are
open, and the ends of the levers X and X2,
carrying the lugs, would be depressed by vir-
Ltue of the weight of the arms carrying the
Ings. Now, fio close one or both of tlie
switches on the east and west road, it would
be necessary to put the lever Zin contact
This could not be
done, as the lugs ¥ and y® would strike the
ends of thelevers X? and X, before the switch
lever could reach the point of contact. In
this way it'is made impossible to give the
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vight of way to trains on the two roads at the
same time through carelessness. The same
principles can be applied to the junction or
crossing of any number of roads, the circuits
and operation being the same as that above
described.

The switch mechanism can be applied to
tra.nsfer switches as well as to derailing
switeches and it needs no further description
to show its utility for that purpose. ‘

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. In railway signal operating mechanism,
the combination, with a signal arranged to
be moved in one direction by power and in
the opposite direction by gravity, of an elec-
tric motor for moving the signal against
gravity, and electric connections whereby the
electric motor is put on a closed cireuit dur-
ing the descent of the signal by gravity, the
signal and electric motor being arranged to
retain their mechanical connection, the mo-
tor being arranged to act as a dynamo when
the signal descends by gravity, substantially
ag 'specified,

. 2. In a railway block signal and interlock-
ing crossing signal and switeh system, the
combination of electro-magnetic mechanism
provided with a motor capable of acting as a
dynamo for holding the signal to “safety”

. and releasing the signal on the cessation of
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the current through the magnet of the said
electro-magnetic mechanism, and an electric
motor for replacing the signal in a position
of safety and for retarding the descent of the
semaphore arm when the said motor is re-
volved in the reverse direction by the de-
scent of the said semaphore arm, thus caus-
ing the motor to offer the resistance due to
its acting as a dynamo on a closed circuit,
substantially as specified.

3. In a block signal and interlocking cross-
ing signal and switch system, the combina-
tion of an electric motor, a semaphore oper-
ating crank-shaft and intermediate gearing,

-a brake drum placed loosely on one of the

shafts of the train of gearing, and connected
with the shaft by a pawl and ratchet, an elec-
trically - operated brake for engaging the
brake drum, a quadrant-switch arm carried
by the crank shaft, a brush supported in the
path of the switch arm, an -electrically-oper-
ated brush arranged to be thrown into and
out of contaet with the quadrant-switeh arm,
and the electrical connections with the track
rails and adjoining semaphore operating
mechanism, substantially as specified.

4. In a Dblock signaling and interlocking
crossingsignalandswitchsystem,anelectrical
switch operating motor provided with an ar-
matureshaft capableof sliding longitudinally
in its bearings, an auxiliary disk armature of
goft iron mounted on the armature shaft
within the field of the motor field magnet, a
cluteh formed of two parts, one part secured
to the armature shaft, the other part being

516,503

placed loosely on the armature shaft, and ‘a
spring placed on the armature shaft between
the two parts of the clutch, for opposing the
lateral pull of the auxiliary disk armature,
the cluteh being arranged to be operated by

‘the longitudinal movement of the shaft, sub-

stantially as specified. -

5. In a block signal and interlocking cross-
ing signal and switch system, the combina-~
tion of an electric motor, a pairof crank shafts
connected with the motor by gearing, a trans-
versely slotted and perforated rod connecting
one of the eranks with the switch rail, and a
connecting rod connecting the other crank
with the boltof the rail lock,substantially as
described. »

6. In a block signal and interlocking cross-
ingsignal and switch system, the combination
of an electric motor, a pair of crank shafts
connected with the motor by gearing, a trans-
versely slotted and perforated rod connecting
one of the cranks with the switch rail, a con-
necting rod connecting the other crank with
the bolt of the rail lock, and an interlocking
electric switch electrically connected with the
rail switching mechanism, substantially as
specified.

7. In switch operating mechanism, the
combination with a power operated crank, of
a switch rail operating bar provided with a
transverse slot for receiving the crank, the
said slot being furnished with concave sides
to permit of locking the said bar in either of
its two positions, while allowing the switch-
operating erank to make a part of a turn with-
out moving the said bar or releasing the
switch rail, substantially as specified.

8. In an interlocking crossing signal and
switch system, the combination of a series of
electro-magnets consisting of oné for each
arm of each track of the crossing, the said
magnets being connected electrically in par-
allel, one to each of an equal number of elec-
tric switches eontrolled by the track switch
operating machines, detent levers operated
by the said electro-magnets, a disk provided
with lugs, and carrying an electric switch
controlled by the said detent levers, electric
switch and signal operating mechanism, and
the electrical connections, substantially as
specified.

9. In switch operated mechanism, the com-
bination of the electric motor B% the shafts
d?, d*, gearing conneecting the said motor with
the shafts, cranks n’, n, connected with the
said shafts d?, d4 the perforated switch-oper-
ating rod Q provided with the transverse slot
Q?, the said slot having concave sides, the
track switch rail, the connecting rod Q', and
the loeking bolt # arranged to lock the rod Q,
substantially as specified.

10. Inan interlocking crossing signal sema-
phore operating mechanism, the combination
of the electric motor B, the shaft d, the drum
D carried by thesaid shaft d, pawl and ratchet
mechanism for econnecting the drum and the
shaft, the brake shoe G, the armature lever
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K, the electro-magnet M, the sheave O, the
chain 0’,lever 0% rod 0% and the semaphore
arm O substantially as specified. )

11. The combination with the switch and
signal operating devices; of the rotary shaft
Y’ having rigidly attached.disk Y with a se-
ries of lugs y  &e. projecting laterally there-
from and carrying also switch arm Z; the sta-
tionary contacts Z, Z’ Z2; a series of locking
to armature levers X X’ &e. arranged to vibrate

in planes at right angles to the disk to lock
against or avoid said lugs thereon according
to position; and a corresponding set of elec-
tro magnets W°, W’ &e. operating upon said
armature levers, substantially as shown and
described. _ : .
' JOHN D. TAYLOR.
Witnesses:

BENJ. F. STONE,

JACOB WEBERSALL,
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