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-~ To all whom &t may concern: *'
~ Be it known that I, Joux D. TayLor, of
“the city of New York, in the county of New
- York and State of New York, have invented
certamn new and useful Improvements in
- Railway Switching Apparatus, of which the
~ following 1s a gpecification. |
My invention relates to that class of appa- |
-~ _ratus in which an electric motor is employed
10 for operating the switch and lock movement.
- The supply of current to the electric motor
o in this cﬁssof apparatus is generally con- |
~ trolled from what is termed an ““interlocking |
- machine” which is located in a cabin or
15 tower. In these machines there are a nuni-
ber of levers some or all of which control the
- supply of current to the electric motors |
~comprised in the switching apparatus. Such
~ levers are generally provided with mechan-
20 1sm, known in the art as ‘“‘indicating mech-
- anism,” which mechanism is actuated to re-
~ lease 1ts lever upon a complete operation of
“the apparatus controlled thereby to move
- and lock the switeh rails, thus permitting
25 the lever to be moved to its final position
- and release or lock, through what is known !
|

cﬁt'

- as ‘“mechanical interlocking,” other levers
- which may control other apparatus for oper-
- ating signals or other switeh rails.
30  An object of my invention is to provide &
strong and reliable current for actuating an
~ electro-magnet or other analogous form of
motor comprised 1 the indication mechan-
- 1sm under all conditions.
35 Another and especial object is to so con-
. struct and arrange the indication mechanism
- that 1t cannot be affected by currents from
- the prime source of energy no matter what
- condition of crossed or grounded wires may

40 exist.

- otill another object of my invention is to

~provide means for preventing false move-
. ments of switches by stray cuirents due to
- crossed wires, and to accomplish this without
45 Interfering with the proper operation of |

~other switches of the system not involved |

- with the crossed wires.
I preferably attain the first mentioned ob- |
- Ject by so constructing the operating motor
50 of the switching apparatus that it may be
- drniven by current from the prime source of
- energy at the same tumne that it is generating

current for the indication mechanism; the
~ second object preferably by so arranging the
55 clrcults that a terminal of the motor, while |

generating the currvent for the mdication
mechanism 1s raised to a higher potential
than the highest point of the prime source of

energy, also by constructing the electro-

magnet of the mdication mechanism and ar-
ranging its circuits so that it is in connection
with the high potential point of the source
of energy throughout the operation of the
switching apparatus and throughout the
generation of the current for the indication
mechanism, and so that it is not susceptible
to current ilowing from the high potential
pomt of prime source of energy but is sus-
ceptible to current flowing toward it from a
point of still hicher potential. This accom-
plished 1t 1s evident that a false indication
can not be given no matter how many wires
may be crossed or grounded. I preferably
attain the last mentioned object by arrang-
mg and constructing the controlling appara-
tus at the switch so that current is required
to flow through both operating wires for
effecting either movement, ‘‘normal’” or
“reverse’’. Through one wire the current
1s limited by resistance which may be the
colls of the electro-magnet of the indication
mechanisin, while through the other the full
operating current flows. Therefore, for a
switeh to be moved as a result of a eross with
a live wire, it is necessary that both its oper-
ating wires should be crossed with the said
live wire and that the connection between a
certain one of the said operating wires and
the said live wire should have a suitable
resistance while the connection between the
other of said operating wires and the said
live wire should be good enough to permit a
strong enough current to {low to effect the
movenient, a condition next to impossible ol
accidental occurrence.

My nvention 1s equally applicable to a
signal operated by an electric motor and a
lever for controlling the operation of the mo-
tor, which laver i1s provided with an indi-
sating mechanism comprising an  electro-
magnet or other analogous form of motor.

L will describe a railway switching appa-
ratus comprising an electric motor, a lever
for controlling the supply of current to the
motor, an indicating mechanism for the
lever and an arrangement of circuits embody-
ing my invention, and then point out the
novel features thereof in claims.

“In the accompanying drawings, Figure 1
18 & view partly in elevation and partly in
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of eurrent to the motor.
VvView In sn:le elevation of the contlol CAIs

vention.

2

vertical section of a portion of an 111136110%—
ing machine showing a control for the snppm

'of current to 8 motor comprised 1n a switci-

ing apparatus, and an indicating m echams m
embodymﬁ my nvention. The  vertical se

tion is taken in three different planes 111-»:

dicated by the lines 1, 2, and 3, Fig. 9. ¥igs.

2 and 3 are detail Views of & contr olilng
lever. Flﬂ' 4 1s a perspective view of a por-
tion of a circuit controller embadied 1n the
interlocking nachine. FKigs. 5, 6, and 7

are each detail views partl} in elevation a,nd
partly in
positions of the contrel means for the supply

Fig. 8 1s a detail

showlin flos. 5, 6, and 7. HKig. 9 1s a view

partly n ele?atmn and 1“*&1“131}7 m \*prtmal
Jongitudinal section of an interlocking ma-
chine. Fig. 10 is & detail view pﬂrtly 1)
elevation and partly in vertical section of a
clutch device embodied i n the switching ap-
paratus. Higs. 11 and 12 are lespﬂctwely il
top plan view r and a vertieal and longitudinal
sectional view of a clreult controﬂel which 1s
provided adjacent the swifching apparatus.
fig. i31s a dlaﬂlamﬂmtmal view of an arma-

ture of an electric motor embodied i my n-

vention. Kig.14 is a detail view in side eie-
vatmn of a par‘t of the cluteh shown mm Hig.

Fig. 15 is a diagrammatical view of
a Iaﬂw&y g cross-over and switch rails,

switch apparatus for moving the switch ralls

contrel levers an d thelr 11813tbd parts and an
&I‘T"ELHG'GIHBIPL of circuits between the control
levers and motors of switching apparatus.

Tig. 16 is a top plan view of a swqtchm@' ap-

parat as and a circuit controlier. Ig. 17 is

a side elevation of a relay embodied in my
inven_tiw Fig. 18 1s a top plan view uu
another *uchmw apparatus. lfgs. 19 ana

20 are views of an electme cluteh embedied.

in the apparatus shown in Fig. 18,  Fig.

o detall view showing an arrang ement OI
mrcmts to include the slectric clutch. Hig,
922 is & front elevation of & modified form of
indicating mechanism emboedying my 1n-
g, 23 is a side clevation thereof.
Bws 2425 and 26 are views similar to Fig.

, but shr)wmu differ on t conditions of the
clmmm and positions of the apparatus.

Similar characters of reference designate
corresponding parts 1 all of the ﬁeurea

I will first describe a switeh and lock
movement for operating a switeh rail or
rails; second, a foun of motor w hic,h may be
employﬂd for operating the switch and lock
movement; third, a circular - controller for
the supnly of carrent to the motor; fourth,
an indicating mechanism, and ﬁfth an ar-
rangement of cireuits whmh may advan-
tageously be 611"!}310} ed

Referring now to if1gs. 16, 10 and 1
designates one of the two 0ﬂposzte lines of

track rails of a railroad and 201 one of a pair

in vertical section showing different

econnect

| 122 may be

14, 200

918,220

of switch rails or points, or it may be a derail.
flfhm,ﬂnt the switch rail 201 is an ahparaius
for moving the switeh rail from one position
to a ﬂacond position and from the second

nosition to the first pOSLtiOll. {ne position
18 enerally termed ‘“normal” and the other
| 16‘?@18‘3” The rallway switching appa-

ratus as here shown, comprises an “eleciric
motor 120, the armature of which rotates in
OppOblte or reverse directions, a switeh and
lock movement and a clutch mechanism be-
tween the armature of the motor and the

switeh and lock movement. The switeh

and Jock movement and the cluteh mech-

anism of the apparvatus are preferably in-
closed 1n a two part casing 202, one of wiieh
parts may be mounted on & bmse 203, which

3 secured to the ties and the other of which
pa,ua may be employed as a cover. The

switeh and lock novement as here shown

comnrises an alligator jaw 121 and a motion
bar 112 which also acts to lock 2
ed with the switeh rail in each of the
two positions of the switch rails. The alli-
gator jaw is connected by a link with a rod
122 which rod is connected with a bridie rod
connecting the two switch rails. In e¢
there 1s only one switeh rail (a derail) the rod
connceted directly to 1t
allicator jaw is rocked on i1ts pivot by a roller
oamled 6y the motion bar 112, "The motion
bar is recl pmmted longitudmnally 1 this
form of the invention ths ouch the clutch
mechanism. The armature of the motor is
connected by a universal coupling 120* with
hjjlaft 170b Sl}lt‘lﬂl tournaled in the lower
1alf of the casing ‘7’09 The shaft 120" is
DI or’ldeu with a longitudinal 013“’11‘]0 which
receives & pin or feather provided on a pinlon
119. Thep le ion 11918 Iu owded with ammlar
flanges between which extends the peripn-
ern lpo tion of & spur gear 101
119 also meshes with the spur gear 101 and
upon a lateral movement of th

the pinion is made to travel wl‘LL’l 1t

The spur gear 101 is comprised in the
cluteh mechanism which will now be de-

scribed. | .
B (Fig. 10) designates a shaft, one end
portion uhemof being provided with a lert
hand SCrew 07, amd its otiher end portion
with a right hand serew 98. At about the
middle of-the
116, is provided. Oneachside of the thread
116 are nortions b, bl, each of which 1s pro-
vided with a screw thread to receive locking
nuts 117, 118. Pieyed on the portions b, 61
are disks 99, 100, each of which 1 18 ‘*‘!"mnded
with an inclined or cone-shaped {1 &ngb The
locking Uts 117, 118, are heid 0?1
threads of the ’""Olt‘OI],S b, 0%, by means of
screws 0%, 2.
shaft B works in and out of a nut 108, which

1S 11?'3:111}? fixed in the casing 202 and into and

out of a cylindrical cap 113 also secured in

_LOd 123 -

"Tha

The pinion

spurgear 101 '

chaft B a third screw thread

he scirew
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~ the casing 202, which cap is intended to

o _”the SCTOW thread 1186.

~ beyond the casing 202.
97 oi the shait B v*ozlas, i g nut 1
_is suitably secured in the motion bal 112,

protect the smew thread 98 when it projects
The qcnw threacd
)7 which

102 designates a sheave which works on
The sheave 102 1s

- provided with a circumferential groove to

~receive an internal flange 101 provided on

the spur gear 101. The spur gear 101 1s
also pmwded with flanges 1015 and 101¢,

~the interior surfaces of whuh ale beveletl

~or cone-shaped.

1101°¢ are adapted to alternately co-act with
15

20

25

These flanges 1017 and

the oonensh&*)ed flanges of th@ disks 99 and

100
103 and 104 de asignate arms which are

:_1oesely mounted on the portion b, b' ol the
shaft B. These arms are formed to project
‘through seﬂmentwlly shaped openings 103,
106, which openings are proviaed in the

dl‘%ks 99 and 100. The shape of these open-

Ings 1s illustrated in dotted lines in Hio, 14,

The operation of this form of clutch mech-
anism 1s as follow’s Upon the rotation of the
spur gear 101 by the pinion 119, the sheave
16218 mq,de to rotate with it. This is due to

~ the fact that the surface of contact between

o s such as to cause it to travel t
- Fig. 10, 1t carries with it the spur gear 101
_i:zmd causes 1ts flange 101" to engage with the
40
-.ment

 left on the thread
.-tlon of rotation of

the spur gear 101 and the sheave 102 is at a

greater radial distance from the center of ro-

tatmn than the bearing between the sheave
102 and the shaft B. The rotation of the
She;we 102 causes it to travel to the richt or
116 according to the dir ce-
the spur gear 101.  Assum-
ing now that the rotation of the Qhe.:we 102
to the left of

flange of the disk 00. This fll(’:thD‘Ll enoaoe-
causes the disk 69 to rotate with the
spur gear 101, and the rotation of the disk 99

~ with the spur gear 101 will cause the shaft B

- to rotate and to mwe a
45
- - 108.-

)

ongitudinal move-
ment due to its worl ang out of the fixed nut
The 1011011;11{1111.{11 movement of the mo-
tion bar 112 Is twice the loneitudinal travel
of the said shaft B, due to the joint action of

~ the threads 97 :;Lml 98 moving out of their

50

55
o "'pm]ectlon 114 carried bv' the sheave eNgaY-
1ng the arm 103.

respective nuts. = As the shaft B reaches the

-end of 1ts lonfm.u(hn.ll movement toward the

- left, the arm 103 will engage a lug or projec-
~tion 109 1n the ca

SING 202 and when this en-
cagement occurs the sheave 102 is stopped
from rotation, this stoppace being due to a

After the sheave 102 is
stopped from rotating, the spur gear 101 con-

- tinues to rotate, it SllU‘Olnf} i the circumfer-
‘ential groove of the sheave 102, and this con-

tinued rotation tends to move the shaft B

Cond. the disk 99 in a loneitudinal direction

'_65

- toward the left.
Is such that the shaft B and the disk 99 will

The pitch of the serew 116

trmrel lonﬂ'ltudmallv to the left at a speed

8

| faster than the longitudinal travel of the spur

cear 101, and 1t will thus be seen that the
flw‘n & 101") of the spur gear 101 will become
(usﬂnaz}‘_}_mu from the ﬂanﬂe of the disk 99 to
prevent any further lonﬂltuduml movement
of the shaft B. 'The (hsenﬂwement of the
spur gear from the disk 99 does not take
place until after a complete movement of the
switceh m,lls and until after they have been
locked in the position to which thev have
been moved. Upon a reversal of the motor
a reverse rotation is given the spur gear 101
and through it a reverse rotation of the sheave
102 to cause the sheave and spur gear to
move mmto engagement with the (llsk 100,
After this last Gnmwemont takes place the
shaft B will be Jot&tul 1N o reverse direetion
to cause a longitudinal movement of the
shaft B toward the right. This longitudinal
movement of the Slmtt 1s due to the SCIeW
thread 98 working in the fixed nut 108. The
longrtudinal movemcnt of the motion bar 112
to the right 1s accomplished at the same
speed as ‘toward the loft due to the shaft
kamfr 1n-the nut 108 and 1 the nut 107.
The dISOIlu agement of the spur gear 101 from
the disk 100 is accomphshed in the same
manner as described 1n connection with the
spur gear 101 and the disk 99 through the
011:__,agemcnt of the arm 104 with the luw 110
;,md the engagement of the lug 115 (,mnml by
the sheave 102 with the arni 104

The armature of the switch operating mo-
tor 1s of special construction. This is “illus-
trated 1 Fig. 13. The armaturc has two
sets of coils, Two commutators and two sets
of brushes. During the tine of movement

of the switch rail, the operating current

passes through the two windings i series

and the "lcthll 1s the same as thouwh there
were but a single winding of the same num-
ber of turns as cont%med in hoth windings

that is, the current enters at say the brush
92, passes through the winding 124 leaves at
the brush 3, passes through Fhe wire 95 to
the brush 94, passes tht'ouﬂh the winding 125
and leaves at the brush 96. (See also the
dlagrammatical views, Figs. 15, 24, 25 and
26. ) The brush 96 1s conne ted by A wire (2
commotn return) to one pole, herein termed
the low potential pole, of a battery or other
source oi cutrent auuphr located in the tower
or cabin, and two other wires (operating
wires) lead from the tower or cabin and ave
throughout the entire movementof theswitch

rail or Lulf«; except near the end of the move-
ment of the switch rail or rails, both electric-
ally connected to the brush 02. One of the
two operating wires i1s conunected in the tower
or cabin, when a movement of the switeh
rail or rails 1s to be made, through a low re-
sistance winding of an ele ectro- magnet of the
indication meelmmam hereinalter referred
to as the direction 0011 to the other pole,
herein termed the high potentlal pole, 01 the
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battery or other source of current supply,
and the Opﬂ?‘atmﬁ other wire is connected to
the same pole of the battery through high re-
sistance windings ol eiectlo—-m&gnets in the
indicating mechanism to be hereinafter re-

ferred to as neutralizing and indication coils.

At the end of the swrtch rail’s movement in
either direction the first Immc d connection to

the high potential pole of the battery 1is
shifted from the brush 92 to the brush 04
through a circuit controller Jocated p1ele1-
ably at the switch rails, the clutch bellflﬂ‘ clis-
eng': ;w*ed at this time. By this change of cir-
cmts the motor is driven by current from
the batt tery flowing through the single wind-

‘Ing 125, while the wmdmﬁ 124, itself a source

of electro-motive force, 18 inserted between
the two wires above mentioned including the
coils of the indication mechanism, conse-
quently a current flows from the brush 92
through the wire connected to it, through
the windings of the electro-ma ﬂncts of the
indicating meclmmsm and thr 01101'1 the other
operatmﬂ wire to brush 94, thence thr ough
wire 95, brush 93 and wmdmw 124 to brush
02, As 1swell known, a motorwhen FUTNING,
driven by an electr o—motwe force, will develon
a ooun‘tel-elebtr o-motive force almost equ%l
the driving electro-motive force. Just
eneuwh difference subsists to force the cur-
ent against the ohmicresistance. When the
motor, therefore, is driven by current in the
'ﬂlldlllﬂ 125, the counter electro-motive
force of this wmdmg is nearly equai to, and
opposed to the battery electr o-—motwe torce.
The winding 124, because it has an equal
number of turns IOtEbtlllé at the same speed,
and in the same magnetic field as the wind-
ing 125, will have an eqaal electro-motive

'fmce and in the same direction, de veloped in

it. During muwatlon there are, therefore,
two sources of electro-motive fOlCu} moduc—
ing current in two circuits; one source is the
battery acting on a circuit mcluding the
winding 125 and the direction coil of the in-
dication apparatus; the other source is the
winding 124, vroducm o current m a circuit
111(3111d111£3 all the coils of the indication appa-
ratus. The direction coil and one of the two
above mentioned wires is common to botn
circuits The current from the winding 124

lows through the indication and neutrah?mg |

coils in a direction opposite to that in which it
wou Id bepossiblefor a battery current totiow.

he wire (common return) joining the brush
06 to the low potential pole of the battery
may be common to any number of motors.
1t 1s plain that the b%ttery may be reversed
without affecting the result. It is also a
matter of indifference as to which of the
brushes 92 or 96 1s
wire. The reversal of rotation of the arma-
ture is efiected by having two windings on
the field magnet of the motor. One of the

joined to the common

V3 - o 916,220

‘brush of the armature th Ough one of the

field windings while the other wire 1s con-
nected to a leﬂh of the armature through
the other field winding. - The polarity ot the
ﬁeld magnet is of one or the opposite sign as

the main operating current fiows through one

or the other field winding. It will be seen,
therefore, that the motor employed is in the

form of a aynamotm

A circult controiler which may be em-
ployed to shift the operating current from
the brush 92 to the brush 94 1s shown 1n
Figs. 11 and 12. As here shown the circuit
controller cemprises brushes 31 and 82
which are carried by a block 89 attached to
o movable part of the apparatus, for ex-
ample the bar 112, but are insulated there-
from and from one another. The brush 81
carries two contacts 60 and 85. The con-
tact 88 throughcut the entire movement of
the switeh presses on a metallic strip 90,
and the contact 80 throughout tne whole

movement except a small 1)&I‘t near say the

normal position of the switch and lock move-
ment presses on a strip 79. Near the end
of the normal movement it passes irom the
strip 79 to the short strip 78. Shortly atter
beginning the reverse movement it passes
back to the long strip 79. While the brush
81 is connecting the strips 79 and 90 the nor-
mal operating wire remains In connection
with the brush 92.

When the brush 81'

70

)

85

50

passes from strip 79 to Stllp 78, the saild wire

is shifted from brush 92 to bI“iJ.Sll 94, the said
normal operating wire being connected to
the strip 90, the brush 92 to the strip 79 and
the brush 93 to strip 78. The space be-

the

ween the strins 78 and 79 need be wide

enough only to Dlm"@l’it actual short circuit-
ing of the winding 124.

dmwn aCIOSS becauﬂe when brush 81 1s

leaving the strip 79 the potential ot the brush

1S hwher than the strip 79 but immediately
it makes contact with f8 the potential of 79
1s raised above tlm+ of the brush 81. 'The
avc will therefore be immediately destroyed.

An are can not be

100

105

110

The block 77 1s used 03:113?' to prevent the con-

tact 80 dlop Ing too deep and catehing on
the end ot the strm to which 1t 1s passing.
The brush 82 is exactly like 81 and presses
n similar contact strips, the short strip 85,
corresponding to 78 1"*mng at the reverse “end.
The contact strips are supported on slabs
of insulating material 76 and 87.
tact strips and brushes ave diagrammatically
iflustrated in Fig. 15. | |
Referring now to Fig. 1 which is & view oi
an 111’Ler10{*kmﬂ m,.,.,chme showing a Iront
elevation of two of the controlling levers and
sections at various planes to show the Work-
ing parts, 1 ueﬂgpates a lever projecting up-
warcly, the full lines show ing its normal pOSi-

{ tion mu:l the dettﬂd lines 1ts-reversed posi-

tion. 2 designates a lever projecting down-

The con-

115

120

wo wires above mentioned 1s connected 1;0 a | wardly, its reverse position being shown mn 130



10

'.full 1111@5 and its normal position in dotted
lines.
war dly and downwardly to economize space.
At 3 and 4 are shown the drivers which move
‘the locking bars.

and the mechanical locking may he the w cf-ll
~ known Saxby and Farmer mechanical lock-

_ing no further description is necessary. At |

The levers alternately project up-

As these are well known.

5 15 shown a bearing of the opemtmﬂ shait.

At 6 1s shown the ecircuit conty ollm for mak-
--'1110.

and bre akine the circuits of the switeh

o or swnql opelatma motor at the machine.

The circuit controller 1s shown m {l@‘tall
in Figs. 5, 6, 7 and 8. At 7 is shown a cii-
cuit contlollu tor C(mtlolhm the cireuits ot

~the electro-magnet of the i 1(11(*{111110 mechan-

N s,
- 1n. detall m the
At 8 is &ahow

B -.__”nu,clmnl:ﬂn n

- This Cﬂcmt controller is Jnm 1 more

perspective v 1{1\.\ of Hig. 4.
anothﬂl bearing for the oper-
s O 1 shown th(‘ Inclicatng
{“-111’1.:11 position and at 10 the

ating shaft.

~same just before the normal mdu. ation 1s re-

- ceived.

'_.25_

The corresponding reversed posi-

‘tions are similar but oppoaltb to these.
These. palts ave all shown in side elevation

- in Fig. 9, which is a transverse section of the
--."__mtel]ockmg) machine showing the distribu-
~tion of the wor kmg; parts @10110' the oper at-

o '-._-',_111g shaft 11.
30

are equmped _
shown in ¥ig. 1 may be Gonﬂdf‘ltd a8 Sec-

s all the lm"eh 1 a machine
tzllhe the +warious sections

 tions on different 1@“&:01:-; or ol the same lever

it different planes.
~shown at 6 and the

35

40

‘are arranged on the shafts
R c(}mmonly known as ‘“‘staggered,’
0 in Fi1g. 9, to economize space betwwn levers.

indication mechanisni
11 11’1 a 1manner
48 Shown

The opel ating lever has an angular move-

ment only and for convenien ce of deser 1ption
1 will say that the extreme angular move-

 ment covers an arc of 60 degrees and that the

- movement from either extreme position until
1t is stopped by the indication mechanisin is
40 degrees.

45
~ points.

It can, therefore, play through
a1 arc. of 20 defmes bet“*oen 111(110111011
Thlb “‘laﬂ' of 20 degrees permits

- shifting the 011(:1111: controllers From one side

“to the othe.

._'jl&tﬁh 71

“and thus of changing the direc-
tion of movement of the switeh at will. The

lever is locked in either of its extreme posi-

.c‘LCCl(lOIlta,l nwvement by &
Higs, 2 and 3,

:’:Lﬁ ainst
shown in detail

tlons

~which 1s caused to drop mto & » noteh 69 or 70

60

~ in the segment 68 by a spring 75.
.55
~a handle 74 either to right or 10

~ handle bemn connected with a
-__.bolt T3,

The latch

Oy turning
it, the said
cam 72 by a

can be wﬁhdra,wn from the *mtch

The mdmatwn mechmngm as here shown

(bee Fig. 1) comprises an arc 53 clamped to
 the shaft 11 and
cuide 59 bolted to the frame of the machine,
2 slotted lock 57 which is held in a slot in the
 guide 59 at right angles to the first mentioned
--slot a.nd electw maﬂnetm means Comprising

passing through a siot 11 a

The circuit controtler

916,220

e o e—
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asnl hereinbefore deseribed

engaging with either of the s

operating motor,

o

electro-magnets 62 and 64, a common arma-
ture 61, and a rod 5% connecting the said lock
57 with the armature 61. The arc 53 passes
throngh the slot 1in the lock 57 and has a re-
cess forined in its upper side forming shoul-
ders 55 and 56, which ave engag od by the
uppei arm of the lock 57. It also has & Pro-
jectlon 54 on its under side at about the

inlddle of said recess which acts to depress

the lock 57 so as to insure its engaging with
the shoulders 55 or 56. The shoulders 55
and 56 ave far enough apart to permit the are
and  consequently thﬂ shait 11 to move
through an are of 20 degrees without the lock
57 bemf operated to pernut this movement.
The armature 61 rests on the poles of the
magnet 64. The magnet 64 has two wind-
mnes, one a few turns of large wire through
which the operating current flows and the
other a large number of turns of small wire.

- The nmﬂ*nct 62 has one coil of large num-

ber of turns. The indication curient flows
through this coil and the fine W11(, coll of the
nmnlmt 64 1 series.  For conventence I will
Stw,le the coil of the magnet 62 the “1ndica-
tion coil,” the fine wire coil of the magnet
64 the “11@11&&112.111':: coil’”’ and the hezw}

wire coll of the maunet 64 the ““direction
coil.’’

‘The operation ol the indicating mechan-
1s as follows:
Yihen o lever 1s moved, the arc 53 moves
with it to bring the recess the ein beneath the
lock 57.  Inmoving to this position the pro-
tection 54 forces the lock downward nlto the
recess and between the shoulders 55 and 56.
V¥ len the lock 57 1s between the shoulders 55
and 56, the lever 1s prevented, by the lock
houlders, from
1131110 moved to cither ol its {mal p ()bltl()
2 ud when the lock i1s removed from betn cen
the shoulders, the lever is free to be moved to
eithm of its fins ol positions.  The lock, there-
lme 1s irendered effective by the movement
Of 1110 lever, and m this form of the mvention,
it 1s rendered meffective to prevent Compl{,to
movement ot the lm*or upon the energiza-
tion of the maguet or “‘indication coil * 62,
The operating circuit, that is, the cireuit in
which current flows to energize the switeh
nwhtdm the direction coil
of magnet 64. This 1s true whether the
track switel 1s being moved from 1ts normal
to 1fs reverse, or From its reverse Lo its noi-
mal position so that the operating current
abways flows through the direction coil.
The mdieation coil on magnet 62 and the
neutralizing coil on the ma,ﬂ'net 64 are jomed
i series with each other and are located in &
shunt to vart of the operating current.
D ing the movement of the switch rails in
either direction curcent from the battery
flow's througn the shunt path and conse-
quentl y through the indication and neutral-
izing coils, but the conneetions are such

Ll
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-U‘enemted after the switeh rail

that 11; flovs through the neutmhzmg co1l |

in such direction as to increase the magnet- | !

ism produced by the operating current
flowing through the direction coil. After
the switch raiis nas v6 been moved from one
of their two positions to tﬂe other, the in-
dication current 1s D*eaﬁmte and this cur-
rent flows through the iine wire wing ding of
the magnet 64 and the winding of the magnet
or “‘indication coil” 62 in the oppostte direc-
tion, and after a time, the indication wneﬁu
passing through the rme wire winding o the
magnet 64, will neut e the Tagne tie el-
fect plodﬂceﬂ by the current from tne bat-
tery 143 flowing through the large wire wind-
g of ‘Lhe 111aaifut 64, so thatl the magnet or
“1ndien L,Lou coil” 62 will : stiract the AITILA

ture 61 and thus render the lock ineffective
by lifting the lock 57 from between the shoul-
ders 85 and 56. The arrangement of these
colls as will herematter appear 1s such that

the operating current w 11} fiow through Lhu
1&1‘0‘0 wire winding of the megne t 64 1m oTie
direction through one path, and thet cur er

will flow thr OLgh the winding of the magnet

62 and the fine wire winding of the magnet
64 1n series, 1 the same divection as the
operating o arrent through the coarse Wile
winding. of the maghet 64 and through an-
other path. The m:dication Cm*lem which is

moved and locked fiows through the fime
wire winding of the magnet 64 arvd the &1“1,_1%——
ing of the n 1:101101: 62
tion opposite to the flow of the curreat aur-
ing the movement of the switch rais by the
switehing apparatus.
rent is designed to neutralize, by flowing
through the fine wire winding of the ma onet
64, the ma onetic effect pr odtced by the O~
emtmg current flowing through the large
wire winding of the same mfwiiet Vhen

this neutralization takes place the nmagnetic
effect produced by the current in the Wmdlz‘:g
of the magnet 62 will atiract the armature
61 and thus remove the ]{}{,h 57 from be-
tween the shoulder 55 and 56.. 1t will be
seen, therefore, that the function of the two
winaings of the niegn net f
flow of the mdicatin
fine wire winding o

winding of the magnet 62
rection to render the lock mefiective,

}.

o ¢l 1}@&15 through uhﬁ
the magnet 64 and th

_'-1 the proper di-

-
]
o~

by current flowing through them 1 one di-
rection oniy. A current m the 1 reutralizing
coll of opposite sign to that of the indication
current would tend to stren gbh n the magnet
64 and so prevent the armature being 1t ted,
or the absence of current 1n the direction coul

would also prevent the armsature being hited

as in that case the magnet 64 would L:e e-
ergized an d retain the armature. Vi hen,
however, the proper 01‘11’*6 18 circulate 1n the

coils the armature will be lifted

{101,

s have bes:.;: |
1 series put in & f.mex._,, |

The mdiestion cur-

| Ver

64 1s to msure the _-“OI‘thﬂGd that 1*% en

| and
these v*mle‘* gs respond to release the lover

916,220

thmuch the 0'*men,tmg rod 58 will lift the
¢k 57 clear of tﬂe recess i the are 53 and
I‘el mif the lever to be m oved 10 1ts final posi-
it will be seen, th ioluj that the
function of the two windin gs of the magnet
64 is to insure the flow of the indicating cur-
ent through the fine wire winding of the
magn et 64 and the winding of the mag: 1et 6:';
i the proper duection to remder the lock
“_LGPOCLHTG

them in one direction only. The&i *s*‘r 20) de~
OTees of lﬂoven’lent of Lhe iever effects the
locking of other levers
onfiict with the new position of the

W OUN
seid lever, the final 20 demee moveirent
Wi 1::*11 :an only be 1mde aﬂ:tei he are H3 1s

released from the i muc 57 relesses other le-

vers whose movement is compatible with the

RO pos:tion of the said lever while the mud-
dle 20 degrees of movement does not aliect
' lo'f"*l»:i]w

In figs. 5 6 7 and 8 T have illustrated a
form of mrcuﬂ: ‘controller which may advan-
tageously be emplomd the functions of
which are to connect either the normal or

reverse operating wire with the 201110'“ of

current supply as may be 1"ﬂqmwd to effect
the proper movement of the switch, and to
disconnect the said wire from the battery
after indication has been rececived. The
term source oi current supply 1s herein em-

ployed in its broadest sense, and 1s illustrated

i the drawings as a ba Ltery, wilch ter m will
be hereinafter used except 1n the claims.
The said circult controller comprises a swing-
ing contact carrier 23 pivoted at 25,
shown, to the frame of the machine and
CATTVING & COLLAC
brushes 28 and 32 and 29 and 3i. 'The
brush ;‘.,.2 does 1ot show 1 any of the views
xeept Fig. 15, In Higs. 5, 8 6 and 7 1t 18 di-
wetl?‘ back of the brush 28 and in fig, 8
back of the brush 31. In its normal con-
tacting position the contact strip 24 con-
nects the brushes 28 and 32,
contacting position it connects

1;51

the
rushes 29 an
gagement witi one O
the other pair of brushes is tully made when
the le ver is ui(“ﬂpbd by either of the shou!-

_dels of the are 53 of its 111@1(,& A0 mechaii-

ism.  The memmmsm for eitecting tne move-
ments of the controller may comrn" se 1
driver 12 carrying a pm 14 for enEagIing o
tongue 15 or 1& the sald driver 12 being

cla mpefl to the shaft 11, while the tongues

15 and 16 are pivoted to the ca.ll ier 23 at 26
and 27 respectively, ..;md links 19 and 20
pivoted to ‘the dnvel i2 at 33 and 34 re-
spectively. Hig. 5 shows the relative posj.—
tion of the parts when the lever is at the
miadle pomt of its movement. The pin 14

lies between the tongues 15 and 16. If

and these wmauws respond to
relesse the levor by current flowing through

whose 11’10?61116“1,_

S

t strip 24; and two pairs of

and in its re-

Th::} narts are so0 pro-

S0
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L
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and | moved to the left it w ﬂl DIress &ﬂ'a,mst the 130
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- move toward the brush 28.

916,220

the contact strip to
If moved to the

right it will press against the tongue 18 and
~cause the contact strip 24 to move toward

18, respectively, but are prevented
gomg
shoulders adjacent the slets in the carrier 23

f 10 1 which slots they are pivoted.

‘the brush 29,
pressed down‘wardlv by the springs 17 -and

The tongues 15 and 16 are

| [ron

any furt her down than shown by

The upper
portions of the links 19 and 20 are slotted

- and pins 35 and 36 project from the carrier

23

15

- cation point.
“brushes 28 and 32 in this 1}0511;1011

20
~ slip off the
- to engage t
~ ment will, thIOUDh the link 19,
~carrier so as to withdraw
from the brushes 28 and 32.
~ the position of the parts when the level 1S 1.
~ the complete normal position.
23 s
p:,LSt t
necting the brushes 29 and 31 by the carrier

25

30

and . through these slots respectively.
6 shows the relative position of the
pa.rts v‘hen the lever is at the normal indi-
The contact 24 connects the
_L\ slight
) to the

further movement of the driver

left which can take place after mdlea,tmn has

been received will cause the tongue 15 to

m 14 and will eause the Iink 19
IE pin 35 and still further move-
move the

11 1{1

bh OWb

The carrier
Ipreventen from swinging fav enough
middle to cause tn.e conmct 24 ¢con-

12 which has moved so as to lie in the path

of the lug 21 pmwctnm from the carrier 23.
- The Ievezse movements are exactly smfuhu
~as can be seen from the symmetry of the
parts.
fcontxoller hereinbefore described will close

1t will thus be seen that the circuit

~an operating circuit to supply power to a

~motor upon an mitial movement of the lever
~in either direction, and upon a final move-
40
- open or break the operating circult and will |
- not again close the same operating

ment of the lever, the circult controller will

cireutt

- upon a movement of the lever from its final
E})Gblthﬂ | |

. _':-llpgtmn with the oper atmﬂ motor to prevent
 stray currents from 0105%(:1 wires or other
| _}(:%use%from moving t

‘The relay shown in ¥ 1g. 17 1s used in con-

the switeh., Thelever 129

isweighted to stand n contact with the post

50

127 when the magnet 126 is not energized.
The lever carries at the end oppomta the

weight ¢ a spring 132 reinforced by the adjust-

-_able spring 131.
yond the end of the lever 129 to engage mth
the stop130. The stop 1301is so &(L]Ubted tha

thelever 129 can be withdrawn from the stop

55

The spring 132 projects be-

127 without bending the spring but for the

lever to contact wth the stop 128 the spring

132 must be bent and 131 compressed. The

spring 131 is so adjusted that a current of
- one strength, say two amperes in the coil
~ the magnet 126 will withdraw the lever :

~ from the contact 127 but will not put it into

of
129

- contact with 128 while another current of

| (Ja

greater btrenﬂ th will draw the lever down to

the contzwt 4

T Tm TR Ak e

shown at Iig.

mdicating positions.

90, brush 81, contact 18

o

contact with 128. Two of these relays are
used at each switch with the exceptions to be
noted 1 describing the circuits, and each

constitutes an electro- maghetic means for
controllimg a shunt circuit around the motor.
The magnet 126 has two windings one of few
tums ot large wire which I w 1l style the
series”’ coil and one having a large number
01L turns of small wire whicli I will name the
““shunt coll”, the uses of which will appear
in deseribing the circuits.
The functions of the circuit controlier
4 are to connect the two
operating wires together when the lever is mn
either of its extreme positions and for con-
necting the mdicating and neutralizing coils
I series across ifrom one operating wire to
the other when the lever is at either of the
The connections of the
coils to the operating wires at one mdicating
position must be the reverse of that at the
other indicating position since the functions
of the wires themselves are reversed, This
reversal 1s also effected by the controller
shown m Ifig. 4. Its operation can be better
described mn connection with the circuit
dh’b”laﬂlb shown i ligs. 15, 24, 25 and 26.
In Ifig. 15 all the parts are shown in
“normal” position; m g, 24 the circuit
controllers operated by the levers are shown
at the “reverse” indicating position, the
switeh 188 at full “reverse” position, and
the switches 18() and 181 just at the be 1n-
ning of their “reverse” movement;in 1*10. 25
the civcuit controllers operated by‘ the le~
Vers ‘md all the switches are shown at “‘re-
verse” Indicating position; in Fig. 26 all
parts are shown at full “reverse” posmml
Lo reverse the switch 186 its C()llb&])()ndlllﬂ
lever 1s moved until stopped by the lock 57
of its indication mechanism. This move-
ment causes the contact strip 24 to connect
the brushes 29 and 31, the contact strip 49 to
connect the brushes 40 and 44 and the con-
tact strip 50 to connect the brushes 41 and
45 (see 11g. 24). Circuits of the battery 143
are tll(}loby closed as Tollows (see I'ig. 24):
from battery 143 through wire 144, “direc-
tion coll of magnet 64, wire 145, hrush 29,
contact 24, br ush 31, wire 147 opela,tmb
wire 148, field coil ]a7 wire 149, series coil
of magnet 126, wire 1.30 contact 91, brush
52, (,ontm,t 84, wires 151, 152, 153, Wllldlll“b
124 and 125 of switch opemun fumatmej
wires 154, 155 and common wire 156 back to
the battely 143. A shunt path to part of
this cireult 1s from wire 147 through wire 167,
prush 44, contact 49, brush 40, wires 1(}6
165, indication coil of magnet bZ wire 16~L

,.llbutlﬂh&ll’lﬂ coll ot maonet 04, wires 163, lb‘?
 brush- 41, contact a() blll“‘h 45, wire 161,

opemtmo wire 160, field coil 1Sb wire la‘f
series coil of il’l&?;ﬂtt 133, wire 158 contact

wires 169, 157 to
wmdu_lﬂ' 125, , where 1t ]oins the previous
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named circuit. Thecurrent in the first named
circult energizes the magnet 64 by passing
through the direction coil wound thereon,
energizes the switch operating motor field
magnets by passing through the field coil 137,
energizes themagnet 126, by passing througn

“the series coil wound thereon and causes the

motor armature to rotate by passing through
the windings 124 and 125 thereon. This cur-
rent in the series coil of magnet 126 is strong
enough to draw the lever 129 down against
the stop 128.

The current in the shunt path traced above
passes through the indication coil but has no
effect on the armature becauss it passes also

through the neutralizing coil of magnet 64

in a direction to assist the current in the di-
rection coil to energlze the magnet 64.
passes through the field coil 138 11 & direc-

tion to decrease the magnetism produced by

the current in the coil 137, but its efiect 1s
slicht because the current in this shunt path

is Iimited to a small amount by the resist- |
ance of the mdication and neutralizing coils.

In passing through the series coil o1 the nmag-
net 133 1t energizes the said magnet suffi-
ciently to withdraw the lever 135 from the
stop 134, but not sufficiently to make the
said lever contact with the stop 136. In
passing through the-winding 125 1t assists 1n

rotating the switch motor armature. The
votation of the switch motor armature

through the mechanism previously described
causes a longitudinal movement oif the bar
112 and through it the movement of the rail

conjunction with the bar 112 being carried

‘thereby. Immediately aiter the movement

commences the brush 81 is chifted from the
contact 78 to the contact 79. 'This, however,

does not alter the status of the shunt path.

except to make the current pass through the
winding 124 in additicn. Near the end of
the movement the bprush 82 1s shifted from
the contact 84 to the contact 85 and the cir-
cuit first above named 1s altered so that the
current enters the switeh motor armature
through the contact 85 and wire 157 instead

of through the contact 84 and wires 151, 152

and 153 so that it passes through the wind-

ing 125 only (see Fig. 25). The shiiting of .

the brush 82 from the contact 84 to the con-
tact 85 is effected at about the same time
that the armature is disengaged from the
switch and loek movement by means of th

LI

cluteh, preferably a little before this but not

afterward. The operating current passing
through the winding 125 only, drives the
motor while the current due to the electro-

notive force of the winding 124, fiows {from |

the brush 92 through wire 153, contact 79,
brush 81, contact 90, wire 158, series coil of
magnet 133, wire 159, field coil 138, operat-
ing wire 160, wire 161, brush 45, contact 59,
brush 41, wires 162, 163, neutralizing coil of

it

The brushes 81 and 82 also move i

" brush

e s e e a——
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magnet 64, wire 164, indication coil of mag-

net 62, wires 165, 166, brush 490, contact 49,
44 wirve 187, operating wire 148, field

T,‘IJ

coil 137, wire 149, serles coil of magnet 126,

wire 150, contact 91, brush 82, contact 85,
wires 157, 65, winding 124 to brush 92. This
current passes through the neutralizing and
indication coils in a dirvection opposite to that
before traced from the battery through them.
The current in the neutralizing coil of magnet
64 therefore opposes that in the direction
coil and as the indication current rises gradu-
ally {rom zero it will reach a point when 1ts
cffect in the neutralizing coil exactly bal-
ances the cffect of the operating current in

T

the direction coil. WWhen these eiiects are

halanced the magnet 84 becoimes deéner-
oized and the inagnet 62 which is energized
by the indication current flowing in the -
dication coil, lifts the armature 61, and with
it the lock, and thereby releases the lever to
complete its movement. The final part of
this movenient withdraws the centact 24
from the brushes 29 and 31 and thus cuts of
all current from the battery. The fna
movernent also withdraws the contacts 49
and 50 from the brushes 44 and 45, respec-
tively, and places the contact 52 so as to
connect the brushes 44 and 45 (see Kig. 26).
A movement in the opposite direction is ex-
actly like that just described so that it will
be unnecessary to follow 1t in detail. '

To explain the use of the relay shown in

Fig. 17: Suppose the switch 186 and 1ts con-

trolling apparatus to be in the normal posi-
tion as shown in Fig. 15, the wire 148 would
be the next operative wire, that is the next

wire to be connected with the battery 143
when the switeh 186 is to be moved. Now

if a live wire, that is a wire connected with
the high potential point of the battery 143
and to the motor of switching apparatus
about to be operated, should become crossed
with the wire 148, current would flow from
sald live wire through the cross to wire 148,
thence through field coil 137, wire 149, series
coil of magnet 126, wire 150, contact 91,
brush 82, contact 84, wires 151, 152, 153,
windings 124 and 125 of the switeh motor
armature, wires 154, 155, and 156 back to
battery. (urrent would also flow from op-
erating wire 148 through brush 39, contact

70

75

30

86

90

99

100 -

105

110
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51, brush 38, wires 168, 161, operating wire

160, field coil 138, wire 159, series coil of the
magnet 133, wire 158, contact 90, brush 81,
contact 78, wires 169, 157, winding 125, and
wires 154, 155, 156. On account of the con-
nection hetween the operating wires 148 and
160 having no appreciable resistance, the
current in the two paths last above named
will be nearly equal and will energize both
magnets 126 and 133 sutliciently to cause
them to draw the levers 129 and 135 against
the stop 128 and 136 respectively, which will
shunt the current away from the armature

120

125

130
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-'Wmdmgs 124 and 125 and send it from wire

o   -_151 through contact 128, 1ever 129, wue 172,

“lever 135, sto% 136 and Wne 174 to wire 155

The current above mentioned wluch 1e{whed

‘the winding 125 through the wire 157 is now
divided, one half going by the winding 125,
‘wires 154 155 to the common wire, the other

~ half gomfr by way of the wire 93 winding
124, wires 153, 152, stop 128, lever 129, wire

10

172 lever 135, stop 136, wires 174, and 155 to
the COIMMmon wire. "Phus it is seen that the

- p%th of the stray current that ﬂowed through

15

the two armature windings in series has been

 shunted entirely from them by the action of
the relays, while that which passed through
“the winding 125 only has been divided so as

to flow equ&llv through the windings 124 and

.[-\:l.
&

125 in opposition, and uonsequently can have
‘no effect to rotate the armature. The short
circuitings of the armature windings will
-cause a very he:wy current to tlow 11 om the

live wire which 1s crossed with the operating

“wire 148, and will result in blowing the fuse
in the sa,ld live wire hut will hme no -other
“effect on any other part of the apparatus. If

- the current which reaches the motor from the
~crossed wire should pass to it in equal quan-

tities through the operating wires 148 and

160 the effect toward rotating the armature

30

would be nil, even without the relays, Le-

cause the ouuent in one of the {Le]cl coils
would neutralize the eﬂect of that in the
~other, but the current in these two paths
"__'--would seldom be equal or near enough to

|

5 equality to depend on this for safety, on ac-
count, of the resistance of the operating wires
148 and 160 themselves. Again suppose a
live wire to te crossed with the operating
wire 148 and that the opemtmo wire 148 1s
‘broken at some pomt between the cross and

~the cabin, or that the operating wire 160 is

~ broken at any pomnt, current would then pass
~ from the live wire to the operating wire 148
- thence through the field coil 137, series coil
of magnet 126, armature Wmdmab 124, and

o125, thence to,common return as in the pre-
_ce(hncr Case. ThlS would energize the mag-
- net 126 causing 1ts lever 129 to m{LLe c(mt{wt
~ with its stop 128 but since no current is Aow-

mgin the coils of the magnet 133 its lever 135

- remalns in contact with the stop 134 and the

current is again shunted away from the ar-

1mature Wlﬂdlllﬂ's flowing from the wire 151,

'-'-_throun'h stop 1‘78 lever 1‘2’0 wire 172, lever
135, stop 134, wires 174 and 155 back to the

' ;_uommon wire. In this case also the current
~drawn from the live wire crossed with the op-
 erating wire 148 would bte so heavy as to

~ blow the fuse in the said live wire, if properly
protected by a fuse, but if not it could not

-~ cause the armature to rotate on account of its

“being shunted by a path of no resistance. If
the wire 148 should ke broken Letween the
 point at which it is crossed and the switch
-operatmg motm ol 1f the said live wire

‘ Qhould be crossed with the operating wire 160

- 1s plain that no eflect would l:e produced
on the switch movement regardless of the
relays, since the operating current passed
through the operating wire 160 to move the 70
switeh and its operating mechanism 1n the
positions shiown.

Near the commencement of the genera-
tion of the indication current the series coil
of one of the magnets 126 or 133 will have no 75
| current flowing in it, because the current in
| this circuit chzmge_s sign and must pass
through zero to do so. To prevent 1ts lever
129 or 135 as the case may be falling back
agalnst its stop 127 or 134 and so short ciur- 80
| cultmﬂ the armature of the motor, a shunt
coil 1s th on each of the nmﬂnets 126 and
133 connected in series with one another and
the terminals of the series connected to the
terminals of the motor armature winding 85
125. When the armature is 1n rotation a
aifference of potential is produced at the ter-
minal of the winding 125 which causes part
of the current from the batter v to be divert-
ed from the said winding 125 so as to flow 90
| from the wire 157 through wire 170, shunt
coil of magnet 126, wire 173, shunt coll of
magnet 133 and wire 174 to wire 155 where
1t jolns the palt flowing through the winding
125 thence through wires 155 and 156 back 95
to battery. The current in these shunt coils
thus produced holds the lever 129 or 135
while the current in the indication circuit 1s
changing sign. It wili also be observed that
the current in the series coil of the magnet 100
which has the indication and neutralizing
coils in series with 1t rapidly decreases as the
motor armature speeds up, due to the rise ol
potential at the brush 92, but the current
in the shunt coils increases just as rapidiy 105
as the electro-motive force of the motor ar-
mature increases, so that the magnetic eflect
of the combined shunt and series coils re-
mains nearly constant. When the indica-
tion current is being produced, the current 110
in the series coil opposes that in the shunt
coil, but as the armature potential must be
memtly increased to produce the indication
current, the current i the shunt coil 1s there-
by leatly increased also, so that the com- 115
bined effects of the two coils still remain
about as before. To make the above state-
ments clearer, I will say that, as above
noted, the counter electro-motive force of a
motor when running, 1s nearly equal to the 120
electro-motive force of the battery or other
source driving 1t. When the motor 1is
driven, to move the switch rails, through both
W mdmﬂ*s 124 and 125 in series, the counter
electm——motwe force of both wmdmﬂs to- 125
ocether 1s nearly equal to, but a little less
thzm that of the battery, so that each wind-
1ng has nearly half the electro-motive for ce
of the battery. But when the motor 1is
driven by current through the winding 125 130
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only, the electro-motive force of each wind-
1ng 1s nearly equal to that of the battery, or
about double what it was during the move-
ment of the switch rails. The shunt coil,

“however, has no effect when the motor arma-

ture 1s stationary as there is then no differ-
ence of potential between the brushes 94 and
96, so that the shunt coil does not interfere
in any way with the protection against
CTOSSes. -

At 187 and 188 are shown two switches
forming a crossover between two tracks.
As 1n all cases when one of the switches 1s to
be moved, the other must or should be moved
also, 1t 18 convenient to operate the two by
means of one controlling lever. I illustrate
a means ior doing this, using only one con-
trolling lever with the same circuit con-
trollers and indication apparatus as would
be used for a single switch, and with two con-
trol wires between the cabin and the nearest
switch and four between the two switches.
I will describe the circuits set up in reversing
the switches. The lever being moved to-
ward the reverse until stopped by the indi-
cation lock, the contact 242 1s made to con-
nect the brush 292 and 312, and the contacts
492 and 502 to connect the brushes 40# and
44% and the brushes 41 and 452 respectively,
when current will flow from the battery 143
through wire 144°, direction coil of magnet
64*, wire 1452 brush 292 contact 242
brush 312, wires 1472, 1482, field coil 1372,
wire 1492, series coil of magnet 1262, wire
150%, contact 912, brush 822, contact 842,
wires 151% 1522 1532 motor armature
windings 1242, 1252, coil of the relay 139,
wires 154%, 1552 and 156 back to the battery
143. In this case as before there is a shunt
path for current to flow through the indica-

- tion coil of the magnet 62*, the neutralizing

45

50

55

60

coll of the magnet 642, and the series coil of |

the magnet 1332. |
- The current in the above desceribed cir-

cuit through the field coil 1372 and the arma-

ture windings 124* and 125% causes the rota-

tion of the motor armature and the reversal

of the switch 188. When the movement is
completed (see Fig. 24), the brush 822 is
shifted from the contact 842 to the contact
85* and the clutch is disengaged as before
described. Current then continues to flow
from the contact 912 through brush 822
contact 852, wire 177, comtact 91°, brush
82°, contact 84° wire 181, field coil 1377,
wires 184, 185, armature 142, wire 179, re-
lay lever 141, stop 140, wires 1542, 1552 and
156 to battery 143. This current causes the
rotation of the armature 142, and the re-
versal of the switch 187. When the move-
ment of the switch 187 is completed (see Fig.

- 25) the brush 82" is shifted from the contact

69

84° to the contact 85" thus cutting off cur-
rent from the armature 142 and continuing
the circuit from the contact 91° through the

| brush 82°, contact 85°, wires 183, 180, 952,
~armature winding 1252, coil of relay magnet

)

I
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139, wires 154%, 1552, and 156 back to bat-
tery 143. The full potential of the battery
143 1s thus applied to the winding 1252, and
causes the armature to rotate and the wind-

mg 124 to develop the indication current,-
which flows from said winding 1242 through

wire 153%, contact 792, brush 812, contact
90%, wire 1582, series coil of magnet 1332,
wire 1592, field coil 1382, operating wire 1602,
wire 1612, brush 452, contact 502, brush 412,
wires 162%, 1632, neutralizing coil of magnet
64%, wire 164%, indication coil of magnet 622,
wires 1652, 1662, brush 40% contact 492,
brush 44* wire 1672, operating wire 1482,
field coil 1372, wire 149*, series coil of mag-

70

78

80

net 1262, wire 1502, contact 912, brush 822,

contact 85, wire 177, contact 91°, brush
32P, contact 85°, wires 183, and 180 back to
the armature winding 124#. This indication

current releases the lever to make its final

movement as before described with reference
to 186. 1t will be seen that a motor with a
single” armature winding is used at the
switch farthest from the cabin. The In-
cication current i1s developed in all cases by
the armature of the motor of the switch
nearest the cabin. These conditions could,
however, be reversed and work equally as
well. ' '

The arrangement shown requires the least
amount of wire. The same motor can be
used for developing the indication current

for both movements and the switches can be

operated 1mn the same order in making both
the ““normal’ and “reverse’” movements,
that 1s, the switch 188 always moves first.

In the description of the “reverse’”’ move-
ment just given it has been seen that switch
188 moved first. To show that this is also
true for the “normal’ movement I will trace
the “normal’ operating circuit.
purpose 1 will refer to Fig. 26 and assume
that the lever has been moved to the “nor-
mal’’ indicating position, which would put
the contact 24* in connection *with 28* and
322,

will then flow from battery 143 through wire
1442 direction coil of magnet 642, wire 1452,

contacts 282, 24# 322 wires 176* and 160°,
field coil 1382, wire 1592, series coil of mag-
net 133%, wire 1582, contacts 902, 812 792

wire 1532, armature winding 1242, wire 952
armature winding 1252, relay 139 and wires
154, 155* and 156 back to battery. This
current causes switch 188 to be operated and
at the end of its movement the movable con-

tact 81* 1s removed from 792 and is made to

bridge 90 and 78* when the circuit is con-
tinued from 90* through contacts 812, 782
wire 178, contacts 907, 81°, 79 wire 182,
held coil 138° wire 185, armature 142, wire

179, relay lever 141, stop 140, wires 1542

For this

At the same time 47* bridges 382 and
42% and 48* bridges 39* and 43*. Current

90

100
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110

115
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- movement of switch 187 which when com-

10

pleted separates the contacts $1° and 79P

and causes 81 to bridge 90" and 78°. The

circuit. is then continued from 90° through
81P 79 wires 108, 957, armature winding

- 1252, relay coil 139 and wires 154*, 155 and
- 156 to battery. This last circuit causes the
‘development of the indication current as
betfore described.

The two switches are pro-

~ tected against crosses that might occur be-
- tween the nearest switch and the cabin by
- the magnets 1262, and 153* in the sanie

- manner as .described for 186,

15

~oceur between the two switches by the relay

139 which controls the return branch of the

-cireuit from the distant switch, the relay

being energized only by current reaching it

- 160%.  Normally, therefore, both the opera-

through either of the operating wires 148* or

- tive wire and the connection to the common

wire are disconnected, so that for this switch

- to be effected by a stray current due to
29

crossed wires 1t would be necessary that one

‘of the above mentioned wires should be

- crossed with a wire leading from the high

30

35

~ potential point of the battery at the same
- time that the other 1s crossed with another

wire leading from the low potential point of

‘the battery, a condition next to impossible to

occur by accident.

- The brush 81 is shifted from the contact 79
to the contact 7S near the end of the normal

movement and after the lock bolt has been
- applied to the lock rod 123 and at the begin-
- nung of the reverse movement it is shifted
- back to the contact 79 before the lock bolt is

~withdrawn from the said lock rod 123. Like-
40
84 to the contact 85 after the lock bolt has

wise the brush 82 is shifted from the contact

been applied to the lock rod in its reverse
~ position, and at the beginning of the normal

45

~ movement is replaced in contact with 84 be-
fore the lock bolt hasbeen withdrawn, so that

- throughout the entire part of the movement

while the switch is unlocked the two operat-

Ing wires 148 and 160 lead to the brush 92,

50

- the first through the field coil 137, and the

second through the field coil 138, so that if a

~ movement in a certain direction is in prog-
ress and 1t 1s desired to change it, it can be

55

done by shifting the lever from one indication

point to the other, and through it the con-

tact 24 from one pair of brushes, 29, 31, or 28,

. 32,to the other pair, and thus withdrawing

the operating current from one of the field

- coilsand causing it to flow through the other,

- the current, however, passing t
60

_ > through the
armature windings 124, and 125 in the same

- directionin either case. Currentthrough the
- tield coil 137 produces magnetic polarity in
~ the field magnet opposite to that produced

L by current in the coil 138, so that the direc-
65

tion of rotation of the armature is changed

FIRGAEL . _ The distant
switch 1s.guarded against crosses that mieht

i — — =W

AL

. 1 552 and 156 to battery. This causes the | by shifting the current from one of the field

colls to the other.

Retferring now to Ifigs. 18, 19, 20 and 21
mstead of o mechanical cluteh, I employ an
electric clutch. The cluteh comprises two
parts 193 and 194, one of which is connected
by a universal coupling 195 to the armature
shalt of the motor 120 vrhile the other is car-
ried by the shaft 1207, One of the parts 193
carrles a magnetizing coil 192 which is lo-
cated 1 an annular recess provided in said
part, the terminals of which coll are connect-
ed with collector rings 190 and 191. The
magnetizing coil is included in the operating

“cireult for the motor (see Fig. 21) during the

time the motor is moving the switch rails,
but at the end of the movement when the
operating current 1s supplied to the vinding
125 of the armature the electric clutehreleases.
The current which reaches the motor in the
shunt path will flow through the coil 192, but
this current because of the high resistance of
the indication and neutralizing coils and the
nigh potential at the brush 92 is so v eak as to
have no appreciable effect on the coil 192.

I do not limit myself to the specific con-
struction herein set forth, but may in lieu of
the apparatus illustrated use the equiva-
lents thereof, as for example, in lieu of the
cifferential arrangement of magnets 62 and
64, 1 may use a polarized apparatus in which
the directive or polarizing force is supplied
by the operating current (lozing through a
coll, which 1s the equivalent of the direction
coll herewith illustrated and the motive
force 1s supplied by the indication current,
which to be eflective must have a certain di-
rection with reference to the polarizing cur-
rent. Such an arrangement is illustrated
in fgs. 22 and 23, In these said figures, 197
designates a coil suitably supported from a
frame 1968 and having a movable core 199
pirvoted at 200 and connected at its free end
with the rod 58. 195 and 196 designate two
magnets between adjacent poles of which
the core 199 swings or vibrates.  The op-
erating current passes through coil 197
thereby polarizing the core 199 and through
the magnets 195 and 196 which are in-
cluded 1n the shunt path for the operating
current 1n such direction as to draw down
the core 199 and have the lock effective to
limit the movement of the lever. The indi-
catlon current when generated must, to re-
tease the lock, flow through the magnets 195
and 196 1n such direction as to lift the core
and with 1t the lock 57. The essential fea-
tures of the invention in this particular being
that the operating current continues to flow
during the generation of the indication cur-
rent and that the indication current flows
through the indication motor coil in a direc-
tion opposite to that in which a current from
the battery could flow through it.

I have used the terms “normal’ and “re-
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“vention illustrated and deseribed can with
modified construction be used equally well

“mechanism,

122

verse’’ in speaking of movements, directions
and positions in the sense in which they are
used by signal engineers generally in speak-
ing of the position of a switch or signal.

I have not illustrated means for operating
signals, but it will be apparent that the in-

for operating signals.

What I claim as my invention 1s:

1. In a rallway switching apparatus, the
combination of an electric motor, a clutch
mechanism operated thereby, and a switch
and lock movement operated by the clutch
sald clutech mechanism com-
prising a shaft having its end portions re-

versely threaded, a fixed nut i which one

end portion works and a second nut carried
by a movable part of the switch and lock
movement. |

2. In a railway switching apparatus, the
combination of an electric motor, a clutch

mechanism operated thereby, and a switch

and lock movement operated by the clutch
mechanism, said clutch mechanism com-
prising a shaft having its end portions re-
versely threaded, a fixed nut, a second nut
carried by a movable part of the switch and
lock movement, two disks and a spur gear
for alternately engaging the disks.

3. In a railway switching apparatus, the
combination of an electric motor, a cluteh
mechanism operated thereby, and a switch
and lock movement operated by the clutch

mechanism, said clutch mechanism compris-

ing a shaft having its end portions reversely
threaded, a fixed nut, a second nut carried by
a movable part of the switch and lock move-
ment, two disks, a spur gear for alternately
engaging said disks, and a pinion for rotating
said spur gear in reverse directions.

4. In a railway switching apparatus, the

combination of an electric motor, a cluten

mechanism operated thereby, and a switch
and lock movement operated by the clutch
mechanism, said clutch mechanism compris-
ing a shaft having its end portions reversely
threaded, a fixed nut, a second nut carried by
a movable part of the switch and lock move-
ment, two disks, a spur gear for alternately
engaging said disks, a pinion for reversely
rotating said spur gear, and means for at
times to permit of a disengagement of the
spur gear from a disk. -

5. In a railway switching apparatus, the
combination of an electric motor, a clutch
mechanism operated thereby and a switch
and lock movement operated by the clutch
mechanism, said clutch mechanism compris-
ing a shaft having its end portions reversely
threaded, a screw thread at its middle por-
tion, nuts in which the end portions of the
shaft work, one of which is carried by a mov-

916,220
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disks
the middle thread, and a spur gear rotated

from the motor for rotating the sheave, and

adapted to engage the disks alternately. ,

5. In a railway switching apparatus, the
combination of an electric motor, a clutch
mechanism operated thereby, and a switch
and lock movement operated by the clutch
mechanism, said clutch mechanism compris-
ing a shaft having its end portions reversely
threaded, a thread at its middle portion, nuts
in which the end portions of the shatt work,
one of which is carried by a movable part of
the switch and lock movement, disks fixed
to the shaft, a sheave working on the middle

rotating the sheave, and adapted to alter-
nately engage said disks, and means Tor pre-
venting the rotation of the sheave at times
to thereby permit of a disengagement of the
spur gear from a disk. -

7. In a railway switching apparatus, the
combination of an electric motor, a clutch
mechanism operated thereby, and a switch
and lock movement operated by the clutch
mechanism, said clutch mechanism compris-

xed to the shaft, a sheave working on

thread. a pinion rotated from the motor for
b .

65

70

75
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85

90

ing two disks, a spur gear adapted for iric-

tional engagement alternately with the disks
and means for moving the spur gear into en-
gagement with the disks alternately.

8. In a railway switching apparatus, the
combination of an electric motor, a clutch
mechanism operated thereby, and a switch
and lock movement operated by the clutch
mechanism, said clutch mechanism compris-
ing two disks, a spur gear adapted for Iric-
tional engagement alternately with the
disks, means for moving the spur gear 1nto
engagement with the disks alternately, and
means for at times disengaging the spur gear
from the disks.

9. An indicating mechanism for a lever of
an interlocking machine comprising a lock
and electro-magnetic means which respond,
to operate the lock, to current flowmg in one
direction only and which direction 1s oppo-
site to any current through it from a source
of current not intended for the operation of
the electro-magnetic means.

10. The combination with a switch oper-
ating mechanism comprising an electric
motor and a source of current for the motor,
of a means located at the switch for gener-
ating a current counter to current irom the
source, and an indication mechanism re-
sponsive to the counter current but not to
the source. .

11. The combination with a switch and
lock movement, of a motor for operating
said switch and leck movement, a means at
the switch for generating an indication cur-
rent, means for controlling the circuit con-
nections to said motor and means whereby

able part of the switch and lock movement, | at one time it will act solely as a motor and
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~ the circuit connections, a lever for contr ol—

 ling said eircuit connections and a lock for

._'sald lever Whlch s operated by the generated |
current.

12, In cambmatwn with a railway switch-
Ing apparatus comprising a switch and lock
movement and an electric motor the arma-

“ture of which has two windings both of

10

which are employed when motor is operating

~ the switch and lock movement after which

~one is employed for generating an mdlcatlon

“current, a source of current f01 sald motor,

15

~lever for controlling the supply of 01111“6111;
from said source to the motor, and an mdi-

 cating mechanism for said lever comprising a

lock and electro-magnetic means for lelea,smb
- the lock Whlch 1‘esponds to the generated
- current. -

 ing apparatus comyrising & switch and lock

13. In combmatwn with a railway switch-

- movement and an electmc motor the arma-

ture of which has two windings, both of
- which are employed when the motor is oper-
5 ‘ating the switch and lock movement, and

~one-of which is employed for ﬂ'eneratlno* an
“indication current after the operatlon of the

30

© 40
- .movement and an electric motor the arma-
" ture of which has two windi 1958 Doth of
- which are employed when the motor is oper-
ating the switch and lock movement after

_'Whlch one is employed for generating an in-
-dication current;

~ switch and lock movement, a source of cur-

- rent for said motor, a lever for controlling
0 the supply of current from said source to the
- motor, an indicating mechanism for said
“lever Wthh 1S
~erated by the armature windi
" nections between the lever and motm and a
5 circuit controller operated by the mwtchmn
- apparatus for shifting the operating current

- from both almature Wmdmﬂs to one of said
' Wmdmﬂ'b a

he current gen-
ne, circult con-

permed by t

14, Tn combl‘m tion with a mihm,}r switch-
ing apparatus comprising a switch and lock

8 source of current 101 said

- motor, a lever f01 controlling the supply of

50

.’current from said source to the motor, an

indicating mechanism for said lever which is

operated by the current generated by the

armature wmdm CIT GUlt connectlom be-

‘tween said source of energy and motor
which are controlled at one
lever, and a circuit controller operated by
‘the swmtchmv-appmatus for shifting the

point by the

~ operating current from both armature Wind-
o m% to one of said armature windings. '

15 ‘The combination with a switch oper-

'--_'atmg mechanism, of a source of current, a
‘motor ca,pa,ble of generating a counter elec-
tro-motive force dlfferent from the electro-

~ motive force of the source, means operated

| o by the final movement of the switch mechan-
- sm for puttmﬂ' the motor 111‘L0 condition to | control of the lever.

4.5

-at &nother t1me as a motor and generator, | generate its counter electro-motive force,

and an indication mechanism responsive
the counter electro-motive force and not
the electro-motive force of the said source.

16. An indicating mechanism for the lever
of an mteﬂochmo machine comprising &
lock, an electro- maﬂ'netlo means for holding
the lock in enﬂ'aﬂ‘ement with the lever when
the electro- ma,ﬂ'netlc means 18 energized in
one sense and for disengaging the lock from
the lever when the electro- magnetlc means
is energized in the opposite sense, means
opemted by the lever to make the lock ef-
fective to limit the movement of the lever,
an electric circuit closed by the movement
of the lever to energize the electro-magnetic
means In the sense to make the lock eﬁectwe
and means ;xtra,neous to the lever for re-
versing the current in the electro-magnetic
means. |

17. The combination with a lever of an
interlocking machine, of an indicating mech-
anism therefor comprising electro-magnetic
means which are responsive to current flow-
Ing 1n one direction only, a railway switching
apparatus comprising an electric motor
which 1s arranged to generate a current for
the said electr o—ma,ﬂm,tic means, which cur-
rent will flow thr 01_1011 said electro- magnetic
means in the direction to have it 1t&,p011d a1l
opposite to any current through it from a
source oif current for the motor, and the
source of current for said motor under the
control of the lever.

18. The combination with a lever of an
mmterlocking machine, of an indicating mech-
anism therefor comprising electro-magnetic
means which are responsive to currents in
one direction only, a rallway switching ap-
patratus comprising an eleetric motor, “said
motor being arranged to generate a current
for the said electro- mtwndjm means whicel
will flow through said means in the direction
to have the electro- magnetic means respond
and while the motor is bunn‘ positively driven
by an operating current, and the source of
current for operating said motor under tlhe
control of the lever. |

19. The combination with a lever of an
interlocking machine, of an indicating mech-
anism therefor 001111}1151110’ electro- 111&0110131(,
means which are responsive to current flow-
Ing in one cirection only, a railway switching
apparatus comprising anelectric motor which
s arranged to gemerate a current for the
electro- 111&011@1310 means, while the motor is
being pomﬂvelv driven b) a current from a
source of current therefor, which generated
current will flow through ‘said elect: 0-1Na.2-
netic means in the direction to have it ro-
spond and opposite to any current through it
from the source of current for the motor, “and
the source of current for the motor under the
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-~ movement and an electric motor, said motor !
having two armature windings both of which .
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20. The combinationwitharailwayswitch-
ing apparatus, comprising a switch and lock

are used when the motor is operating the
switch and lock movement, and one of which
is utilized for driving the armature while the
other is used for generating a current for an
indicating mechanism, a lever for controlling
said motor, and an indicating mechanism for
said lever.

21. In combination with a rallway switch-

g apparatus, comprising an electric motor,

a source of energy for said motor, a lever for
controlling the supply of energy to said mo-
tor, an indicating mechanism for said lever,
said indicating mechanism comprising an arc
movable with the lever, a lock for engaging
said arc to himit the movement of the lever,
and a pair of electro-magnets, one ol said
electro-magnets being provided with two
windings, one of which windings 1s in series
with the winding of the other electro-magnet.

22. In combination witn a railway switcn-
ing apparatus comprising an electric motor,
a source of energy for said motor, a lever for
controlling the supply of energy to said motor,

“and an indicating mechanism for said lever

comprising a lock and two electro-magnets,
one of which electro-magnets has two wind-
ings and one of said windings being 1n series
with the winding of the other electro-magnet,
sald lock being effective to limit the move-
ment of the lever upon an initial movement

of thelever, andinefiective when the magnetic

effect of the electro-magnet having two wind-
ings is neutralized and the other electro-
magnet energized.

23. In combination with a railwayswitch-

ing apparatus comprising an electric motor,

a source of energy for said electric motor, a |

lever for controlling the supply of energy to
said electric motor, and an mdicating mech-
anism for said lever, said mdicating mech-

anism comprising a lock and two electro-

magnets, one of which electro-magnets being
energized from the source of energy for the
electric motor and the second electro-magnet
being energized by current produced by the
operation of the motor to render the lock in-
effective and which current neutralizes the
magnetic effect of the electro-magnet ener-
oized from the source of energy from the
motor. | |
24. In combination with a railway switch-
ing apparatus comprising a dyna-motor, a
source of-energy for said dyna-motor, a lever

for controlling the supply ol energy irom

65

said source, and an indicating mechanism for
said lever comprising a lock and two electro-
magnets, one of which electro-magnets being

energized from said source of energy and the
second electro-magnet being energized by

current produced by the motor generator to
have the lock ineffective upon the neutraliza-

916,220

tion by current from thé dyna-motor cf the
magnetic effect of the first electro-magnet.
25. In combination with a rallway switch-
ing apparatus comprising a motor generator,
a source of energy for said motor generator,
a lever for controlling the supply of energy
from said source to the motor generator, and

an indicating mechanism for said lever com-

nrising a lock and two electro-magnets one
of which electro-magnets has two windings
and one of said windings being in series with
the winding of the second electro magnet,
said locking mechanism being effective to
limit the movement of the lever upon an
initial movement of the lever to connect the
source of energy with the motor generator
and to have current from said source pass
through a circuit ineluding the winding of
one magnet to the motor generator i one
direction and through the other winding and
the winding of the other electro-magnet in
series in the same direction through another
circuit, and ineifective when the magnetic
effect of the electro-magnet of two windings
is neutralized by current generated from the

motor generator and passing through the
winding in series with the second electro-

magnet in an opposite direction.

26. The combination with a ralway
switching apparatus comprising an electric
motor, sald motor having two armature
windings both of which are used when the
motor is operating the switch and lock move-
ment, and one of which is utilized for driving
the armature while the other is used for
cenerating a current for an 1ndicating
mechanisin, a source of current for said

motor, a lever for controlling the supply of

current to said motor, an indicating mechan-
ism and means for shifting the operating
current from both to one of said armature
windings. .

27. The combination with a railway
switching apparatus comprising an eleetrie
motor, said motor having two armature

windings, both of which are used when the

motor 1s operating the switch and lock
movement, and one of which is utilized for
driving the armature while the other is used
for generating a current for an mdicating
mechanism, a source of current for said
motor, a lever for controlling the supply of
current to said motor, an indicating mechan-
ism, and means operated by the switch and
lock movement for shifting the operating
current from both to one of said armature
windings.

28. In combination "with a- switch and

lock movement comprising a motor, a source

of current for said motor, operating circuits,

a lever, a lock for said lever to limit the

movement of the iever at an mntermediate
point in each direction and a circuit con-
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troller actuated by said lever for closing an

operating circuit at an intermediate point
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190

. '__’_111 one dlreotmn of movement of the lever, | ing apparatus which includes an electric mo-
- for breaking the operating circuit t]ms made

| -._'th,ﬂ

10

~ to said motor,

 point in each direction, and a circuit control- |
ler actuated by said lever for closing an oper-
ating eireuit at an intermediate pomt n one
;-dlrecmon of movement of the lever,
~breaking the operating circuit thus made
upon a fmal movement of said lever and

o

‘movement comprising
power for said 11101301 circuit connection in-
5 termediate the source of power and the mo-

upon a Ima,l movement of sawd iever and
without again making said circuit upon a

movement of the lever in an opposite direc-

29, In combination with a switch and lock
movement comprising a motor, a source of
energy for said motor, a lever and operating
circuits for coqtmllmo the supply olf enerey

the movement of the lever at an imtermediate

tor

without again making said circult upon a

20 movement oi the lever in an opposite direc-
tmn |

.30, In combm%tlon WltL a switeh and lock
a motor, a source of

tor, a circuit controller for said eircuit con-

"nectlons and a lever having Initial, interme-
S diate and final mo vements for oper aJtmt sal¢l

30

“circuit controller, said eircuit controller oper-
ating to close the circuit connections at the

 end of the intern 1@(11.:%8 movements of the
_'_lever to break the circuit connections made

“upon final movement and not to again make
‘the circuit broken upon an initial movenent
of the lever from a final position thereof.

31. In COIHblIIELthIl with & switch and lock

~ movement comprising a motor, a source of

~ eurrent for said motor,
- between the motor a,nd source oi current,
lever and a circuit controller, for contml]mw

~the circuit connections, said civceuit controller

~upon intermediate movements of the
) and other means opemted from Sclld

comprising a pivoted carrier and means oper-

ated from the lever for rocking the carrier
lever
lever

~ upon a final movement thereof to rock the
~carrier to break the circuit connections made
‘and to leave the carrier in such position

50

~ ready
without a,ﬂ‘a,m Closmfr the clreult connection

to. close another circuit connection

L _ prewously broken.

Ing apparatus which includes an electric mo- ;

- 32. A circuit controller for railway switch-

- tor, comprising palrs ol brushes which are in-

~for alternately engaging said pairs of br ushes,
a

cluded in the motor circults, a contact strip

pivoted carrier for md contact stup

~tongues carried by said carrier, a lever, a pin

| ('mned by said lever for alteumtel} enﬂ acIng

said tonﬂ*ueg to rock the carrier on its ])1?01:
‘and a pair of links connected with said lever
~and having

f loose connectlon with the car-

- rier for moving said carrier to disengage the

65

contact fron either palr of brushes.

a loek for smd lever to limit

clreult (‘Ullil@@tlﬂllb =

tm comprising & contact strip, two pairs of

| brushes with which said strip ﬂlL(AthtLl}? en-

!
|
|
i

- . — r——— iy R Ay a2 e— -
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gages, sald brushes mcluded in operating cir-
cutts for the motor, a pivoted carrier for car-
rying sald contact strip, and a lever and in-
termediate means for rocking the carrier on
- 1ts p1vot.

34. A circuit controller for rallway switeh-
ing apparatus which includes an electric mo-
tol, comprising a contact strip, two palrs of
brushes with which said strip aluemately en-

gages, sald brushes included in operating cir-
cuits for the motor, a pivoted carrier for car-

rying sald contact strip, a lever and a driver

carried by said lever for rocking said carrier
on 1ts pivot.

35. A cireuit controller for railw: AY SW iteh-
g apparatus which includes an electric mo-
tol comprising a contact strip, two pairs of
brushes with w hich said strip alternately en-
vages, sald brushes included 1n operating cir-
cutts for the motor, a pivoted frame for car-
rymg said contact btup, a lever, a driver pro-
vided with a pin, and pivoted tongues car-
ried by said frame with which the pin en-
SaLCs.

36. A cireult controller for railway switch-
g apparatus which includes an electric mo-
tor, comprising a contact strip, two palrs of
bru c:.hes with which said contact strip alter-
nately 6119_}{1(‘65} a lever for moving said con-
tact strip iInto engagement with either pair of
and means actuated by a further
movement of the said IGVOI in the same direc-
tion for separating said strips from said
brushes, and for preventing the said strip
rom ag ain contacting with the same palr ol
brushes on a reverse movement of the lever.,

37. A ciecutt controller for railvay s 1teh-
1IN a]}pm atus soieh mcludes an electric
motor, comprising a contact btll]), tv 0 pairs
of busheb . ith - -hich said contact strip al-
Lulmtely engages, a lever for moving said
contact mhp, ~and means for at flmes moving
the contact strip from either pair of br Llshea
sald means comprising a pair of links.

58, A circutt controller for railvay s iteh-
ing apparatus 3 hich includes an clectric
motor, comprising & contact strip, biushes
w1th s hmh the contact strip alternately en-
gages, a pivoted carrier carrying the con-
tact sirtp, & lever for rocking Said ¢ rrier on
its pwot chrough part of its movenwnt and
means aiso operated upon the final mo vement
of S{L‘(l lever for rocking said frame to dis-
engage (he ceniact Stnp from the 1)111’-‘%119,5

59, A cireuit commllu for ratlvay s 1tch-
ing apparatus v hich includes an cloct rie
motor, comprising a contact strip, brushes

v ith + hich the contact strip allernately en-
gages, o prvoted carrier carrying the contact
btup a lever for rocking said carrier on
s pivot through part of its movement, and

33. A cucult controller for railway switch- | means comprising a pair of links having a
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for contrelling one or more
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60

motoz

eirenit

-1th the carrier i'oj. roc) 1110
the contact strp

loose connection v
sald carvier to disengege
from the 'bmt-.h:* ' |

40. The combmation vith a ralray

g-1itching apparatus comprising an eiectiic
mo*m, o source of current for said meotor, a
plurality of knwmba pety. een sald scurce of
current supply and the motor, a lever for
conirolling said eircuits, and electro-mag-
netic ms
trolling one or more bh”n‘ circulfs around
the motor. '

41. The combination with a railway
switching apparatus compmsmg an electric
motor, a source of current for said motor,

two circuits between said source of supply
and motor having one wire in common, a
lever for cont 1*01;_111@ qmd circuits, and elee-
tre-magnetic means provided in each circuit
Tor matwlhng one or more shunt circuits
around the motor.

_ The combmation with a railway
switehing apparatus comprising an electric
a scurce of current for said moter,

VO 1elz‘hyn for controlling one or more shunt
circuits around the motor, each of said relays
comprising tv o *"mdmos.-, an operating cir-
cuit for the motor v hich ineludes one winding
of one relay and a second or shunt circuit
mcluding o winding of the other relay, the
other w mdmgs of said relays being meciuded
in a circult v hich includes the armature of
the motor. |

43. The combination with a railvay
g~ 1tehing apparatus comprising a motor, a
source of current for said motor, an operat-
ing circuit for the motor, a secona or shunt
and relavs ineluded in saxd cireuits
for controiling one or more shunt circuits
around the motm each of said relays com-
pliS‘llG‘ a winding which is in cirecuit w1th the
armature of the motor.

44. The combmation with a ralway
SV 1t(:m‘10' apparatus comppsme' an clectric
motor, a source of current for said motor,
circuit connections between the motor and
source of current, and electro- magnetic
means Included m said circuit connections
shunt circuits

around the motor.

45. The combination with a raillway
switching apparatus comprising an electric
motor, the armature of which is rotatable
in opposite directions, a source ol current
supplv for said motor, two circuit connec-
tions between said motor and source of su p-
ply comprising a common wire, and electro-
magnetic means included m each of said cur-
cuits each of which controls a shunt circuit
around the motor leading to the common
wire,

46. The combination with a rallway
switching apparatus comprising a motor, &
source of current supply for said motor, cir-

eans provided 1n each L11 cult for con-

916,220

cuit connections between the source of cut-
rent and motor, a lever for controlling said
clrcult conn efﬁ"l ons at a pomd, an 111(11@@111’1{}
mechanism for said lever comprising a 1001-:

65

and electro-magnetic means msponbwo m

operating the lock to currents flowing i one
direction only and cother electro-magnetic
means for controlling one or more shunt cir-
cuits arcund the motor.

47. The combination with a ratway
switching apparatus comprlsmﬁ a motor,
having bwo 2 rimature windings both of which
are used wiaen movmf‘* the switch rails and
one of which is used to generate a current for
an_indication mechanism atter the switch
mﬂs have been moved, a source of current

supply for said motor, circuit connections
between the source of current supply and
motor, a lever for controlling said circuit
connections, the indicating mechanism com-
Prising a lock and electlo-maﬂnehc means
responsive only to the oenermed current to
operate the loch arid a circuit controller
onerated by the switching apparmus for
smﬁmw the operating current from both
armature windings to one of the armature
windings.

48. The combination with
switching apparatus comprising a clutch, an
electric motor, which has two armature
windings one of which 1s used to generate a
current after the switch rails have been
moved, and means to render the cluteh 1n-
cperative after the switch rails have been
moved, of a source of current supply for the
motor, cireult connections leading from the
source of SUp; ply to the motor, a love 1 for con-
trelling said ulcmt connections, an mdlc at-
ng mechamsm for said lever comprising a
lock and electro- magnetic means responsive
to operate the lock only to the generated

urrent, and a circuit conaroller opemted by
the switching apparatus to shift the operat-
Ing current before the clutch is moperative
from po LL armature windings to one of said
windings

49. The combination W1th a raillway
switching apparatus comprising a clutch, an
electric m0t01 which has two armature wind-
mfrs one of which is used after the switch
rails have been moved to generate a current,
ELTld means to render the clutch moperatwe
after the switch rails have been moved, of a
source of current supply for the motor, cir-
cuit connections leadmg from the source of
supply to the motor, a lever for controlling
sald ecircuit connectmns, an indicating mech-
anism for said lever comprising a lock and
electro-magnetic means responsive to opér-
ate the lock only to the generated current} a
circuit controller opemued by the switching
apparatus to shift the operating current be-
fore the clutch 18 inoperative from both ar-
mature windings to one of said windings,

a  rallway
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‘and electro-magnetic means also included in
sald circuit connections controlling one or

more shunt circuits around the motor.
- 50. The combination with a pair of switch-

ing apparatuses, each comprising an electric

- motor, a source of current for said motors,
~ circuits between the sourceé of current and

10

one of said motors, and from said motor to
the other motor, a lever for controlling the
first mentioned circuit connections, circuit
controller operated from one motor to con-

- trol the circuit connections to the other mo-

tor and electro-magnetic means provided in

the first mentioned circuit connections for
controlling the circuit connections between

‘the motors.

51. The combination with a pair of switch-

- ing apparatuses each comprising an electric

20

“motor, a source of current for said motors,
circult connections between the source of
“current and said motors and from one motor
to the other, electro-magnetic means for

controlling the last mentioned circuit con-

“nections which electro-magnetic means are
included in the first mentioned ecircuit con-
‘nections, and a lever for controlling the cir-
cult connections between the source of sup-

B ply and the motors.

30

52. The combination with a pair of switch-
ing apparatuses, each comprising a motor,

~ the motor of one apparatus also arranged
~ to generate a current for indicating mech-
- anism, a source of current for both of said

- 85

45
one of said motors being arranged to gen-

motors, circuit connections between the

source of current and the motors, a lever for
- controlling said circuit commections, and an
indicating mechanism for the lever, the cir-
~cuit connections being such that upon a
~ movement of the lever the motors will be

- 40

operated to move the switch rails, and after

the switch rails have been moved a current

will be generated by one of said motors to

- operate the indicating mechanism.

53. The combination with a pair of switch-
Ing apparatuses, each comprising a motor,

erate a current {or an indicating mechanism,

- asource of current for said motors, operating

~and indicating circuit connections, a lever
for controlling said circuit connections, an
~indicating mechanism for the lever, a circuit |

~ controller operated by the apparatus in-

o cluding the motor arranged to generate a
_ - current, for controlling the operating cir-
Y 1

- another circuit: controller operated by the-

cuit to the motor of the other apparatus, and

~ last mentioned apparatus for controlling
- the indicating circuit connections.

54. The combination with a railway |

s

17

switching apparatus comprising an electric
motor and a source of current for said mo-
tor, of a shunt path around said motor and
electro-magnetic means for opening said
shunt when the said apparatus is to be
operated. .

55. The combination with a railway
switching apparatus comprising an electric
motor and a source of current for said motor,
of a shunt around said motor, a circuit con-
troller in said shunt and electro-magnetic
means for operating said circuit controller
to open said shunt when the said apparatus
18 to be operated.

56. The combination with a railway
switching apparatus comprising an electric
motor, a source of current for said motor and
two operating circuits connecting said motor
and said source, of a safety device compris-
ing a shunt around said motor to prevent

current flowing through said motor and

electro-magnetic means for opening said
shunt at proper times; said electro-magnetic
means being included 1n said circuits and
requiring current in both of said circuits to
render 1t operative to open said shunt.

57. The combination with a railway
switching apparatus comprising an electric
motor, a source of current for said motor
and two operating circuits connecting said
motor and said source, of a safety device
comprising a shunt around said motor to
prevent current flowing through said motor
and means for opening saild shunt at proper
times, said means comprising circult con-
trollers included 1n said shunt, an electro-
magnet 1in each of said circuits for operating
said circuit controllers and a resistance in
one of said circuits to limit the current to
less than the minimum required to operate
said motor.

58. The combination with a switch op-
erating mechanism comprising an electric
motor and a source of current for the motor,
a means at the switch for generating a cur-
rent counter to the current from said
source, a lever and circuit connections be-
tween the source of electric motor and
said means, and an indicating mechanism
for said lever responsive to the counter cur-
rent, but not to current from the source.

In testimony whereof 1 have signed my
name to this specification in the presence of
two subseribed witnesses.

JOHN D. TAYLOR.

Witnesses:
GEeo. E. CrRUSE,
A. HErMaN WEGNER.
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