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Ject .is to coustruct
trolling apparatus having meaus for prevent-.

‘tion, and theun point out the novel
the appended claims. -

In which similar characters

UNITED STATES

PATENT OFFICE.

P —

JOIIN D. TAYLOR, OF CHILLICOTLE, OLIIO,

RAILWAY SIGNALING AND SWITCHING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 605,359, dated June 7, 1898,
| &pplidhtf@n filed March 24, 1897. Berlal No, e 29,933. (No model,)

To all whony it may concern. o
Be it known that I, Jorx~ D. ‘TAYLOCR, of
Chillicothe, in the county of Ross and State
of Ohio, have invented new and. useful Im-
provements in Railway Signaling and Switch-
ing Apparatus, of which the following is a
full, clear, and exact description.: L
‘This invention relates 10 an improved ap-.
paratus forcontrolling the movements of sig-
nals and switches on a railway; and an ob-
an interlocking or con-

lng & lever changing its position in either.di-
rection before the -track-s witch has made its
complete movement. |
~ Tho
provements upon my Patent No. 516,903, of
March 20, 1894, and Patent No. 004,097, of
Ifebruary 4, 189¢. - BT
I will describe a railway signaling and
switching apparatus embodying my inven-
features in

Reference is to be had to the-accompanying
drawings, forming a partof this specification,-
) of reference indi-
cate corresponding parts in all the views,

Figure 1 is a plan view of the locking-bars
cmployed in the switch-tower and showing
how the transverse bars are interlocked with

- one anotlier by longitudinal bars. Fig. 2 is

35

$L

56

A _perspective view of &

_ portion of the switch-
controlling mechanism.

- Fig. 3igan end ele-.

vatlon of a portion ‘thereof. Fig. 3* fa g de-
| 4 is & perspective
view of a portion of the signal—controlling"
mechanism. = Fig. 5isan

tail view thereof. Fig.

end olevation of the
same. . Iig. 5* is a defail view thereof. Fig.
G 18 & perspeetive view of the two-armed gisp.
nal. . Fig. 7 ig a sectional view showing a
clutch mechanism employed for operating the
signal-arms. "Tig. Sis a side clevation of the
track-cireunit ielay. Fig. 9 is a perspective
view of the -polarized pole-changing relay.
¥ig. 10 is a diagram of the tracks, switches,
andsignals, and of the olectric.circunits. Iig.
11 is & side clevation of & chain-sheave em-
ployed, and Fig. 12 is & diagremmatic view
drawn on a scalo to clearly show the operat-
ing-circunits, o

In the interiocking apparatus, which is

Dlaceddn the signal-tower, I cmploy in the |

.the lugs 6 rods 7
‘ingsin blocks'8, motnted on the bars 1,

invention contemplates in part im-

‘bars 1 centrally over the bars

spring 9 or 10, as

switch-operating mechunisin a sories of lock-

ing-bars 1.  These bars 1 are mounted upon

& series of switch-lever bars 2, and there is
designed to be a relative movément betweon
said bars 2 and 1. |
mounted in a.frame 3, and the bars 2 have

-connection . with switeh - levers 4. These
-8witch-levers 4 have
‘lugs 6 on the inner ends of the bars 2. . From
pass loosely through open-

link connections 5 with

The

portion .movable within the opening in the

-block'8 of each rod 7 is made somewhat larger

than ‘the ‘remaining portion. . The spring 9
against & nut on the inner

:end'of the rod 7 and at the other end against.

| . the rod, and: the spring 10
engages around the other end of the rod and
abuts against the lug 6 and at the other en

-against .a eollar loose on the rod. These

springs 9 and 10 have & tendency to hold the
Double-shouldered lugs 11 and 12 &re se-
cured to the upper sides of the bars 1 and are

~designed to be engaged by swinging latches

13-and 14, operated, respectively, by electro-
magnets 1o and 16. " These latches 13 and 14
are provided with armatures coacling with
the cores of the magnets,
ally connected to the uprights supporting the
electromagnets.. It will be here seeh that the
adjacent pivoted ends of the latches 12 and 14
are extended in an upward direction, and he-
tween the upper ends of these upwardly-dis-
posed portions I place an ad justing-scrow 17,
designed to destroy the effect of residual mag-
netism. These latchesand lu gs are 30 placed
that they engage and momentarily hold the
bar 1 'when it has made one-half of itg nmove-
ment in either direction. The remaining part
of the movement of the bar 2 compresses the
the case may be. -
Fig. 3shows the bar 2 to have been changed
from the reversed to a normal position and

now in the normal position. - Its movement

from reversed to normal tended through tha
Spring connection to carry thebar 1 also fram

thereversed to normal positions but the latch

14 engaged the lug 12.when the bar 1 moved
half-way from the reversed to the normal and

‘stopped tho movement of the barl. The bar
was, however, free to continue. its move-

<)
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‘The_several bars gre -

6o
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and they are pivot-
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6o
would Dbe released, permitting other move-

and the bar 1 yield, -

2 | - B335 101 7 g

ment as the spring connections between it |
The bar 7 is rigidly at- .

tached to the bar 2, butslides loosely throtugh
the hole-in the Ing' 8. The sleeves 117 and
118 arc also loose on the rod 7, so that the

movement of the bar 2 toward normal posi-

tion compresses the spring 9 after the bar 1
is stopped by the lateh 14. Th® large part
119 of the vod 7 is thus partially withdrawn
from the lug 8, and the pressure of the spring
J is brough to bear on the lug 8 and through

1t pushes’'the bar 1 into normal position as

soon as the Iatch 14 is lifted by the electro-
magnet 16. The bar 1 in Tfig. 3 is not in the

“normal position, but is stopped in the middle

position by the lateh 14. YWhen both bars 1
and 2 are in either the normal. or reversed
positions, the large part 119 of the rod 7 is en=
tirely inclosed by the lug 8. '

In moving from normal to reversed posi-
tions the operations ave the same, except that
the latch 13, Ing 11, and spring 10 come into
play instead of the parts i4, 12, and 9.

The reason why I permit a half-movement -

of the bar 1 before it isstopped by the lateh 14

18 to put the indicator carried by the bar 1in-
the neutral position—that is, neither normal
or reversed—whenever the switch-operating’

lever i$ changed from one position to. the
other. Theindicator remainsinthis position

antil the track-switch makes its complete

movement, as explained elsewhere.

- By means of the set-screw 17, above men-

tioned, wlien one of.the latches is raised the
other is pushed down.
pose of destroying the effect of residnal mag-
netism in the following manner; Suppose the
magnet 15 to bé energized and the latch 13 to
belifted. Thisreleasesthebar1,which under
the influence of the spring 10 carries an ele-
vated portion of thie lug 12 under the point-of

the latch 14, lifting it and, through the set-
screw 17, pushing the latch 13 away from the

magnet 15 after the current through the mag-
nets has ceased. This action is-the same in
either direction and-is illustrated by the two

central bars shown in Fig. 2, which are in.

£

comptlete norinal and réverse position, respec-
fively. | . e

If the switch-operating lever 4 be placed in
position to cffect the movement of a track-
switch and before the track-switeh has made
its complete movement it be changed from
that position to the opposite position sud-
denly, the effect on the releasing-magnets 15
or 16, as the case.nay be, would be the same
as though the track-switeh had mado its com-
plete movement in the opposite direetion to
that in which it was imoving at the time the
current was cut off, and the locking-bar 1

ments which might be conflicting. To pre-
vent this, a pawl 18is pivoted toa bracket, LY,
attached to the frame 3, and this pawl is
pressed into engagement with the bar © by
means of a spring 20. A noteh is cut in the

edge of tho har 2, into which the pawl is de-

This serves the pur-

signed to engage before the switch-oporating

lever 4 has moved.far enough to break the
circuit through the switch-operating motor,
and prevents reverse movement of the lever
4. When the track-switch completes its
movement, the bar 1 is rcleasod and slides
out past the pointof the pawllSand thenoteh
in the bar 2 and forces the pawl out of said

‘notch, so that both bars are frec to move.
' The switch-operating lever 4 can.now be put,

in the other position. If an operator inad-
vertently.tries to move the lever 4 too soon
and a notch in the bar 2 is made to receive
the pawl 18, the pressure on.the pawl will
prevent the complete movement of the bar 1,

as the pawl will bear against the wall of the

notch; but if the lever 4 be put into proper
position and the pressure on.the pawl re-
moved the bar 1-will complete its movement.

The pawls 18 are employed at eacl cnd of the.

bars2, or rather at each side of the frame 3, to

engage with opposite end portions of the bars.

In this application the switches and signals
are worked by separate levers. The signal-
operating levers 21 are connecected to bars 22,
which carry and _are connceted to bars 23 in
the same manner that the bars 1 and 2 are
connected to-the switch-operating lovers.

respects,-except that the bar 23 is locked by
& latch 24 in only one direction and that in
moving toward the normal position corre-
sponding to the ‘‘ dangor” position of the sig-
nal. Thelateh 24 islifted at the proper time

| by the electromagne? 25, which is energized

by & current generated in the armature of
the signal-operating motor, which is caused
to rotate by the turning of a counterweight

lnto & generator driven Ly thecounterweight

‘during its descent is deseribed in my D’atent

70

75

&a

Qo0

1€ . _ . ‘95
The construction and vperation of tho bars 22 -
and 23 are similar to the bars 1 and 2 in all

10Q

105

‘which places the signal ia a normal position.
The mannerof convertingthe signal-motor

110

No. 516,003; butin said patent tho current.is -

‘used for.no other purpose than to retard {he

fall of the cpunterweight and prevent shook
to the mechanism. In this application it is
used both to retard the counterweight and to

operate the releasing-magnet 25. It is un-

necegsary to lock the bar 23 by a lateh when

moving toward the reverse position, becauso

115

the signal is the last thing that is to be ro-
versed, nothing afterward deponding on its. 120

making a complete movement in that direc-
tion. Of course the distant signals must not.
be reversed untilafter tho home signaliscom:
pletely roversed; but this is secured Ly pass-
ing the distant-signal cireunit through a cir-
cuit-closer operated by the home signal.
The mechanism for operating the doable

signal, Figs. ¢ and 7, is similar to that for op--

crating a single signal, deseribed in my ’at-
ent No. 516,403, except that instead of one
chain keyed to the shaft there are twochain-
sheaves 26 and 27, placed looscly on the shaft.
and carrying spring-pressed pawls 25 and 29,
which engage teeth in ratchet-wheels 30'and

125

130
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, respectively. The ratchot-wheels 30 and
31 each have only one tooth, and these and the
pawls are so arranged that the tooth on the
wheel 30 engages the pawl 28 when moving in
onc direction and the tooth on the wheel 31 en-

- gages the pawl 29 when ranning in the oppo-

sito direction. “The ratchet-wheels 30 and 31
are keyed to Lthe shaft 32.0f the signal-oper-
ating mechanismm and rotate with it in one
direction or the other, depending- upon the
rotation of the motor-armature. The parts

are so proportioned that less than one Tevo-

lution of the ratchet-wheel 30 is sufficient to

effect tha reversal of the signal-arm. Thisis,

necessary, because if more than one revola-
tion were required the other ratchot-wheel
would passits pawl. Then when the first sig-
nai returns to its normal position the other
pawl would catch and tend’ to reverse the
othersignal. ' |

If it is desired to reverse the signal-é.rin 33,

the signal-operating motor is run in such di-
rection that the ratchet-wheel 30 engages the
pawl 28 -and causes the chain-sheave 26 to ro-
tate with it. At the same time the pawl 29
slides easily dver the periphery of the ratchet-

- wheel 31 and has no effect on the signal 34.

30

If tke motor is run in the opposite direction,

thee ratchet-wheel 31 engages the pawl 29.and §.

the pawl 28 slides easily over the ratchet-
wheel 30 and the signal 34 is reversed. The
signals 33 and 34 will be operated by the wind-
lng of the chains 35 and 36 on the sheaves 26

-~ and 27, thus moving the pivoted levers 37 and

35

40

435

35

38 and moving the rods 39 and 40, which con-
nect with the signals. | |

- The instrument which effects the reversal
of tho.signal-operating motor. is shown in
Fig. 9.- It issimilar to the well-known polar-
1zed relay, except that it has-two contact-
tongues 41 and 42, each of which can make
contact with eitherof two contact-posts. The

tongues 41 and 42 are attached to the arma-

ture-lever 43, but insulated electrically there-
from and from each other.” In one position
of the lever 43 the tongue 41 makes contaet
with a- contact-point 44, and the tongue 42
makes contact with the contaet-point45. In
the other position of the lever 43 thé tongue
41 makes contact with a point 406, and the
tongue 42 makes contact with the point 47.

Of course the armature-lever 43 will be swung
. laterally to make the alove-mentioned .con-

tacts-by means of the electromagnet 48.
In the track-circuit relay shown in Fig. 8

the armature-lever 50 is retracted by a weight-

51. There is no objection to the weight on
account of the slowness of its action, as rapid
action of the armature is not required in &
relay used for this purpose, and it has the fol-
lowing great advantage ovel a spring when
tho relay is used for the purpose herein de-

. Bcribed. A weight when suspended from &

S

hcrizontal axis and free to move about that
axis will tend to place itself in such position
thatits center of gravity is vertically below
the axis, and the force required to push it out

-sition with respec

of its pesition will be zero at the start, but
will increase proportionally to the sine of the
angle which a line passing through the .center

of gravity and the axis makes with the verti-

cal, and the actual force at any point will

equal the weight multiplied by thesine of the
angle. Applying the weight to the relay-ar- -
.mature, as shown in the drawings, the weight

will be partially counterbalanced by the &r-
mature-lever. This will cause the weight to
hang at some point between. the vertical and
horizontal, and the forece Tequired to move it
will be equal tothe weight multiplied by the
sine of the angle whieh :the line -passing
through its conter of gravity aud the axis

ancing effect of the grmature. - The weight

‘may be so adjusted as-to size'and relative po-
t to the armature that the

separation of the contacts 52 and 53 may be
any asmount desired, and still the-force re-
quired to draw the armature down will be so

small that any.ordinary battery used in track-

circuit work will exert sufficlent force. A
wide separation of the contacts 52 and 53 is

‘useful in working on high-potential cireuits

in order to break the aro formed. The arma-
ture-lever has knife-adged bearings 54.

To more clearly illustrate the functions of
the mechanism  described above, I will de-
scribe the operation of one of each of the dif-.
ferent kinds, using the diagrams in Figs. 10
and 12.- The normal position of all derails is

70

makeés with the vertieal, less the counterbal- -

00

9§

IQO

open. ‘The normasl position ¢f the transverse.

switches is set for the main track, and the
iormal position of all sign
In Fig. 10 everything is shown in normal po-
sition.. Buppose it is desired to give & clear

track to a train traveling in the direction of

the arrow shown in Fig. 10.. Derails Nos. 8
and 9 must first be reversed orclosed. I will
describe the. operation of only one, as they
are alike. First, the proper lever 4 (that, for

gspond to the derail No. 9) is to be reversed.

This pushes its bar 2 forward into reversed.

als is at “‘danger.”.

10!

1w

instance, which may be numbered 9 to corre- -

position and carries its bar 1 half-way, where .

it is stopped by tho lug 11, engaging with the
latch 13, where it remains until the track-
switch completesits movement. Thereversal
of the lever 4 also puts an electric switch-arm

65 indontact with the contact-fingers §6. This
closes the circuit of the generator 57, so that
‘the current flows through the wire §3,confact-
fingors 56, switch-arm 55, wire 60, contaet 1,
switch-arm 62, armature-motor 63,switch-arm,

04, contact G5, field of the motor 03, wire GG,
contact67,bar(8,contact 69,and wiro 114 back
to the generator §7. This rotates the arma-
ture of the indtor 63, closes and locks the rail-

switeh, and reverses the pole-changing switch

64 62, as described in my Patent No, 554,057.
The reversal of the
breaks the circuit named above and forms a

new one, including the motor 63 and magnet

15 belonging to this particular derail, so that
the current generated in the armature of the

polo-changing switch

115

120
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mceter 63 by its rotation due to acquired mo-

‘mentum flows from the armature of the mo-

tor 63 through the switecharm G2, contact 78,
fields of the motor (3, wira GG, contact 67, bar
63, contact 69, wire 114, wire 113, magnet 195,
contact 71, switch-arm 73, wire 74, contact 70,
and switch-arm 64

the rotation of the armature of the motor.63
and also serves to energize the magnet 15,

.which lifts the lateh 13 and releasaes the bar

806,350

brush 95, rotary switch-arm 90, wire Gu, brusgh
92, rotary switch-arm 91, wire 66, contact 97,
bar 98, contact 99, wire 0G, contact 67, bar Gé,
contact 69, and wire 114 back to the genera-
tor 5§7. . This reverses signal No. 1. Tho
locking-bars 22 and 23, connected to-the first
lever 21, are in the position shown st the left-
hand side of Fig.4. This roversed position of
the bars 22 and 23 locks the third bars 29 and
23 through the longitudinal bar 100, as shown
in Fig.I. The reversed position of the third
bars 22 and 23 locks the eighth bars 1 aud ¢

70

75

and also the ninth bars1 and 2 in the I'everso

1, which under the influence of the spring
position through thelongitudinal bars 161 and

10 takes the reverse position. The sighth

ts and.ninth bars € and the eighth and ninth 102. In.putting the different parts back into

~ bars 1 being reversed. releases the third and | normal positionsthe first thing to be operated

- fifth of the signaling:levers 21, operating the | is the distant signal. W hen the first signal-

~ signals Nos.- 3 and 5 governing this route. operating lever 21 is putinto'normasl position,
Signal No. 3 is the one to reverse or clear for | its locking-bar 22 i{s drawn back to normal’
& train going in the direction indicated by | position; but tho . locking-bar 23 is stopped
the arrow. Fo do tliis, the third lever 21 is | half-way by the latch 24 catching on the lug
reversed. This puts the third bar 22 and the | 103, secured to-the bar ©3. The switch-arm
- third bar 23 in the position shown at. the left | 75 will bs separated from the contact 76 and go
in Fig. 4 and puts the elactric switch-arm 75, { put into contact with a contact - plate 104.
carried by'the lever2l, in contact with a con- | This interrupts the current through the bralke-
taci-piece 7G. . This closes the circuit of the magunet 119, allowing the signal to assumio a
generator 57,80 that the current flows through | norinal position under the influence of its
the wire §S, contact 70% switch-arm 758, wire counterweighted levers, and this closes an-
“7,magnet of polarized relay 48, wire 79,switch- | other circuit, so that the current genarated
arm 754, contact 104¢ magnet 25% and wires { by the motor-armature 94, driven by the de-
113 and 114 back to the generator 57. This | scending counterweight, flows throug
energizes the electromagnets of the polarized

the
‘ brush 93, rotary switch-arm 96, wire GG, brush
relay 48 and throws the armature 43 against

92, switch-arm 91, wire 60, contact 97, bar
either one of the magnetic poles, depending | 938, contact 99, wire 66, contact 67, bar 0S,
upon the direction of the current in the mag- |.contact 69, wire 114, wire 113, magnet 25
net-coil and the polarity of the permanent | contact 104’ switeh - arm 75’y and wire 93
magnet. This deflection can-be made right | back to the motor 94. This current retards
If wrong Ly reversing the connections on the | the fall of the counterweight and eneargizes
terminals of the magnet 48, * A ftdr being once | the magnet 25, causing it to lift the lateh 24,
40 made right they need never after be changed. releasing the locking-bar 23, which, impelled

The current maintained above will put a | by the spring 105, returns to the normal po-
tongue 41 in contact with a contact-point 44 | sition. Thisreleasesthe locking-bars 228 and
and a tongue 42 in contact with a contaet-'| 23% and the signal - operating lever 218 If
point 45. This closes another eireuit of the | now the third signal-operatin g lever 21-is put
45 generators7,so thatthe current flows'through | beck to normal position, its bar 22 is drawn
Gack to normal position, but its bar 23 is

the wire 58, contact 7 6%, switch-arm 753, wire _
77, contact 45, tongua 42, armature of motor stopped half-way by the latch 24. This move-
ment of the lever 21 also separates the elec- 11 S

84, tongue 41, contact 44, field . of motor 84, ‘
tric switch-arm 75 from the contact 763 and

brush 85, rotary switch-arm 8G, brush 87, ro- ) _
tary switch-arm 88, wire 0G, contact 97, bar | puts said lever 76%into contact with the con-
tact - plate 104, This breaks the ecireuit

98, contact 99, wire GG, contact 67, bar 68, con-
tact G9, and wire 114 back to the generator | through the brake-magnet 90, releasing the-
] signal No. 3 and establishing a new circuit,

97. This energizes the motot, causing the
ratchet-wheel 30 to rotate, 80 asto engage the | so that the current generated by the motor
pawl 28 and rotate thechain-sheave 26. .This | 84 flows through the tongue 41, contact 44,

‘fields of the motor 84, brush 80, rotdry switch

55 ..
. pais the signal-arm 33. into reversed or
““safety” position. The cireuit is broken by { 86, brush 87, rotary switch-arm 88, wire GG,
contact 97, bar 98, contact 99, wire 66, oon-

the separation of the rotary switch-arm 8§ _ _
and the brush §7 and maintained through | tact 67, bar 68, contact 69, wire 114, wire 113,
magunet 25° contact 10438, gwitch-arm 75%, wire

the brake-magnet 90, as explained in my Pat-
ent No. 516,903. 1In this position of the 8ig- | 77, contact 45, tongue 42, back to the motor
nal No. 3 the rotary awitch-arm 91 makes | 84, This energizes the third magnet 25, re-
contact with .the brush 92, and if now.the | legsing the locking-bar 23 and allowing {t to
- signal-operating lover 21’ be reversed the cir- g0 to its mormal position. Thig releases the
cuit is established, so that the current flows | eighth and ninth locking - bars 22 and the
switch-operating levers. The derails Nos, 8
and J can rnow be restored to normal position;

20
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from the generator 57 through the wire 58,
contact 70°, switch-arm 75', wire 93, motor 04,
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but I will deseribe the operation of only one,
No. 9, as they are alike. Pulting the ninth
switch-operating lever 4 into normal position
draws the bar 2 back to normal position; but
the bar 1 is stopped half-way by the latch 14.
It also puts the electric switch-arm 35 mto
contact with the contact-fingers 59 instead of
the fingers 56 and the switch-arm 73 into con-
tact with its contact-plate 72. This closes a
circuit of the gencrator 57, so that the cur-
rent flows through a wire 107, post 105, and
lever 109 of the- track-relay 110, a post 111
and lever 112 of the next tracl-relay, con-
tact 72, switeh-arm 73, wire 74, contact 70,

switeh 64, armature of motor 63, switch-arm

(2, contact 7S, ficlds of motor 63, wire (6,
contact 67, Lar GS, contact (I, and wire 114
back to the generator 57. 'This current has

the effect of opening the rail-switch of No. 9—

that is, putting it in normal position—while
at the completion of this movement the pole-
changing switeh is reversed, breaking con-
tact with other contact-pieces. This inter-
rupts the current from the generator 57 and
makes a new circuit, so that the current gen-
erated by the rotation of the armature 63
flows through the switch-arm 64, contact 69,
the field of the motor 63, wire (6, contact
67, bar 18, contact 69, wire 114, wire 113,
magnel 14, contact 59, switeh-arm 55, wire
G0, con .ct 61, and switeh-arm 62 back to
the motor §3. This energizes the ninth elec-
tromagpet 16 and lifts its latch 14, releasing
thelocking-bar to return toa normal position,
actuated by its spring. This releases the
switch-operating levers controlling switches
on opposite routes. | ,

It will be noticed that the circuit which

opens the derail passed through the contacts

of the track-relay 110 and the next one to it.
The magnets of these relays are energized by
carrents derived from the track-batteries
115 and 116 and through the track-rails.
When a train is on any portion of the track
between said Dbatteries, the ceurrent will be
shunted and cut off from one or both of the
relays and their contacts will be separated,
opening the circuit which conveys current
for opening the tracl-switch. This prevents
opening of the track-switch under the train.

Certain of the switch-operating levers 4 are
connected mechaniecally together in pairs, as
shown at the left-hand side of Fig. 2. Dy

reversing the fourth signal-lever 21 the elec-

tric cuarent is put through the switeh-arm

75 and through the contact-plate 764, closing

4 circuit of the generator 57, so that the cur-
rent flows through the wire 58, contact 7064,
gwitch-arm 754, wire 79, magnet 43 of polar-
ized relay, wire 77, switch-arm 75°% contact
1043, magnet 25°%, wire 113, wire 114, back to
the generator 57. Thiscurrent passesthrough
the magnet 48 in the opposite direction to that
sent through it when the signal-operating le-
ver 213 wasreversed. The lever 43 is thrown

4o the other side and the tongues 41 and 42

make contact with the contacts 46 and 47, re-

- spectively.

wl

This closes another cireuit of
the generator 57, so that the current flows
through the wire 58, contact 76%, switch-arm
754, wire 79, contact 46, tongue 41, armature
of the motor S4, tongue 42, contact 47, the
fields of the motor 84, brush 85, rotary switch
SG, brush 87, rotary switelhh S8, wire 66, con-
tact 97, bar 88, contact 99, wire 66, contact
67, bar 68, conlact 69, and wire 114 back to
the generator. This current flows through
the armature of the motor 84 in the opposite
direction to that sent through & when the
third signal-operating leverwag reversed.
This rotates the ratchet-wheel 28 and 31 in
the opposite direction, causingthe ratchet-
wheel 31 to engage the pawl 32 the ratchet-
wheel 30 remaining inoperatfee. - Thisbrings
signal No. 4 into “safety” position. Put-
ting the fourth signal-operating lever back
into normal position releases signal No. 4,
whielh, returning to the normal position, gen-
erates a current, that releases the fourth lock-

ing-bar 23 in the same manner as before de-
scribed for No. 3. |

~When the lever 43 of the polarizéd relay is

thrown to either side, it remains there on ac-
count of the attraction of the permanent
magnet until a current is sent through the
electromagnet in the opposite direction.
The current which energizes the magnet 43
of the polarized relay when signal No. 3 is
to be operated passes also through the fourth
magnet 25, and -‘when signal No. £ 1s to be

‘operated it passes through the third magnet

25; but this has no effect, as the locking-bar
under the magnet that current is passing
through must be necessarily in the normal
position. *. | -

- To more fully deseribe the operation of the
pawl 18 in connection with the notch in the
bar 2, I will describe a specific movement of
the switch-operating lever 4. The lever 4
(see Fig. 2) and the bar 2 connected thereto
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have just been moved from the normal to the

reversed positions for the purpose of closing
or reversing the track-switch operated there-
by and for locking levers controlling switches
on opposing routes. During the rotation of
the motor, which effects the reversal of the
track-switch, the bar 1 is held in the middle
position by the latch 13 engaging the lug 11,
which stops it when it has made one-half its
movement—in this case from the normal to
the reversed positions—in consequence of
which the spring 10 is compressed by the con-
tinued movement of the bar 2. The com-
plete movement of the bar 2 will carry the
noteh in its edee past the front of the pawl
18. If now while the bar 1 is held in the
middle position the operator should attempt
to put the lever 4 and the circuit-closers and
the bar 2, connected to it, into the normal po-
sition again, the movement would be pre-
vented by the pawl 18 engaging the noteh in
the bar 2; but when the track-switeh 1s com-
pletely reversed the current generated by the
switch-operating-motor armature, described
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elsewhere in the specification and also in my

- Patent No. 554,097, circulates in the coils of

10

-reversed position.

the magnet 15, causing it to 1ift the latch 13,
thus releasing the bar 1, which under the
Influence of the spring 10 moves to complete
In this position of the
Bar 1 it covers the notch in- the bar 2. and

holdsthe pawl 18 away from engage ment with
- the noteh, so that it will not prevent the

movement of

the bar 2 back to normal posi-
tion. |

In Fig. 2 the bar 2 is shown in its reversed

position, and in Ifig. 3 it is shown in its nor-

20

£ 30

mal position, while in both figcures the bar 1

is shown in the middle position. If it were
not for the pawl 18, the operator could chan ge
the position of a switch-operating leverwhile
the switeh - operating motor was still run-
ning—that is, before the track-switeh is com-
bletely open or closed, as the ecase may be—
thereby cutting off the current from the gen-
erator to the motor and closing the independ-

ent motor-circuit, thereby releasing magnet

15 or 10.

The transverse bars shown in Fig. 1 are the
transverse bars of Figs: 2 and 4, the lower
ones being connected to and operated by the
switch-levers. The bars 2 and 22 are the
Same as those shown in Fig. 4 of my Patent

No. 554,097, and the bars 100, 101, and 102

operate similar to the bars a of my patent
above referred to.

~ In Figs. 3* and 5* I show the several con-

'35
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- reversed position, thus permitting the current |

.50

tacts-in their true position. The wires in
practice are connected to the metal blocks 56,

59, 71, and 72, which support the contact
_.Springs or fingers, and the metal sup
9d% and '73*, which support the bars 55 and

ports

73. = In the normal position of thelever 4 the
bar 55 bridges 55* and 59, and 73 bridges 73*
and 72, and in the reversed position 55 bridges
0d* and 56,and 73 bridges 73*and 71. Inthe

normal position of the lever 21 the bar 75

bridges 75* and 104, and when reversed it

bridges 75* and 76. ' .
-I'he switeh 91 engages 92 when the home

signal to which it is attached isina safety or

to reach the distant signal only when the
home signal is in safety position. The bar

. 25 bridges 97 and the corresponding contact

55
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when the track-switeh is elosed or reversed,
S0 as to permit the current to reach the sig-
nals governing the movements on that track
only when the switel is in the proper posi-
tion. |

Jor the purpose of clearness in the claims
I will term the locking-bar 2 as a ¢ primary”’
locking-bar and the locking-bar 1 as a “‘sec-
ondary” loeking-bar.

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

1. In arailway signaling and switching ap-
paratus, a series of operating-levers, primary
and secondary locking-bars, connections be-
tween the primary bars and levers, yieldin o

connections between the primary and second-
ary bars, holding-latches for the secondary
bars, and electrical means for releasing the
latches, substantially as.specified. |

2: In arailway signaling and switching ap:
paratus, a series of operating-levers, primary
and secondary locking-barsairranged in pai 'S,
one upon the other, connections between the
primary bars and levers, spring-yielding con-
nections between the pairs of bars, and elec-

trically-actuated locking devices for the sec-

ondary bars, substantially as specified.

3. In a railway switching apparatus, a se-
ries of operating-levers, primary and second-
ary locking-bars arranged in pairs, one upon
the other, link connections between the pri-
mary bars and levers, spring-yielding con-
nections between the primary and secondary
bars, two latches for controlling the opposite

7¢
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movements of each secondary bar, spring- -

pressed pawls, one at each end of each pri-

mary bar, adapted to engage notches in the
primary bars and hold said primary bars un- gc

til released by the secondary bars and electro-
magnetic means for lifting the- latches and
releasing the secondary bars substantially as

specified. |

4." A railway- switching mechanism, com-

prising operating-levers, primaryand second-

95

ary locking-bars, link- connections between -

the primary bars and levers, spring-yielding:

connections between the primaryand second-
ary bars, holding-latches for the secondary
bars, electromagnets for raising the latches,
and' a switch-operating motor by means of
which the magnets are energized at the proper

time by currents generated by the rotation of -

the switch-motor momentum, substantially
as-specified. | |
9. In & railway-switch-operating mechan-

1sm, a series of operating-levers, circuit-clos-

ers carried by the levers, primary and seec-
ondary locking - bars, link connections be-
tween the primary bars and levers, spring-

ylelding connections between the primaryand

secondary bars, holding-latches for the sec-
ondary bars, spring-pressed pawls for hold-
ing the primary bars until the secondary have
made complete movement, electromagnets for
lifting the latches, and electric circuits com-
prising the switch-operating motor, an auto-
matic electric reversing-switch operated by

| the motor, the circuit-closers attached to the

operating-levers, the electromagnets and the
electrical connections substantially as speci-

fied. -
. In a railway signaling apparatus, a sig-
nal, a motor for reversing the same, a coun-

terbalanced lever for restoring the signal to

normal position and rotating the motorin the
reverse direction, a signal-operating lever, a

two-position circuit-closer attached to the le-

ver, a primary locking-bar, a secondary lock-

ing-bar, a link connection between the pri--
mary bar and lever, a spring-yielding con-

nection between the two bars, a lateh for con-

 trolling the movement of the secondary bar,
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and an electromagnet for raising said lateh, |

Zhe said magnet being in a cirenit leading
-+rom the motor and energized by a current

enerated by the reverse rotation of the mo-

or, substantially as specified.

7. In a railway signaling apparatus, two
“gemaphores orsignals,amotor,sheaves loosely
mounted on the shaft of the motor, a cluteh
mechanism  Deftween said shaft and the
Sheaves, the said clntel mechanism operating
10 rotate the sheaves in opposite directions
then the motor is reversed, and connections
between said sheaves and semaphores or sig-

ndls, substantially as specified.
. B Arailway-signal, comprising two swing-
ng signals, a motor for operating the same,
'i‘u'JG sheaves loosely mounted on the shaft of
tihe motor, a single-toothed ratchet-wheel ar-
- r@nged at one side of each sheave, pawls car-
ried by the sheaves for engaging the said
Teeth, counterbalanced levers on the support
- fec the signals, conncetions between the
Jt\eaves and levers, and connections between

|

the levers and signals, substantially as speci-
fied. | |

J. In a railway-signal-operating mechan-
1sm, two semaphores or signals, a reversible
clectric motor for operating the signals, a
clutch mechanism on the shaft of the mofor
for selecting cither one or the other signal de-
pending on the direction of rotation of the
motor, a polarized pole-changing relay for
determining the direction of current through
the motor-armature, a two-position circuit-
closer attached to each of the two signal-op-
crating levers, one for each signal, said cir-

25
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cuit-closers acting conjointly to control the .

circuit through the polarized relay and sev-
erally to control circuits through the motor,
a geuerator and the eleetrical connections,
substantially as specified.. |

JOHN D. TAYLOR.

Witnesses:
BENJ. F. STONE,
D. M. MASSEE.
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