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‘plan view of the track box.

UNITED STATES PATENT OFFICE.

OHARLES MORRIS VVILDER OF bINCINNATI OHIO

ELECTRIC CONTROLLING AND LOCKlNG MECHANISM FOR RAILWAY SWITCHES AND SIGNALS.

!
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Apphcetmn filed Oeteber 17, 1892 Serial No. 449,092,

(No modsel,) -

To all whom it may concern:

Beit known that I, CHARLES MORRIS WTLD-
ER, a citizen of the United States of America,
residing at Cincinnati,in the county ot Ham-
ilton and State of Ohio, have invented certain
new and useful Improvements in Electrie
Controlling and Locking Mechanism for Rail-
way Switches and Siﬂ*nele, of which the fol-
lowing is a specification..

My invention relates to systems for con-

trolling and locking electric railway switches

or signals or both, and it consists in an elec-

trical interlocking system of circuit control-

ling devices whereby the position of a switch
rail controls dependent switeh or single cir-
cuits or both, through the -agency of -electro-
magnets and their armatures; in means for
preventmn‘ the est&bhshment of the switch
or signal circuits or both until the dependent
letch rails are locked in position; in a sig-

nal motor cut out and catch whereby the mo-
tor is cut out of circuit after it has actuated
the signal and the signal is held at “clear”
after 1311e motor has beenheut out; and in elec-
trical provisions for preventing the throwing
of the distant signal until the home signal
has been brought to “clear.” For complete
working the system includes a source of elec-
tricity, a station in which is an operating case
which contains magnets, indicating and con-
trolling devices, circuit terminals and oper-
ating levers; switch and signal throwing de-
vices; track boxes; a system of electrie cir-
cnits; motors for operating the signals, and,
preferably, motors foroperating the switches.

In the drawings: Figure 1 is a diagram-

matic view showing the various cireuits and

connections, the tra,ms ranning in one direc-
tion and governed by a home swna,l for each
track, main and branch, and a distant signal
for the main. track. Fln" 2 is an elevation of
the switch throwing mechemsm Fig. 3 is a
Fig. 4 is a front
view of the signal throwing mechemsm show-
ing the signal at “ block.” Fig. 5 is a section
on lme 5-—5 of Fig. 4, TFig. 6 is a sectionon

line 6—6 of Fig. La portlon of the mechan-
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ism being broken away to show the motor

cut-out mechamsm and catch. Fig. 7 is an
elevation of the switch locking dewee show-
ing the switeh locked and contact closed.
Flﬂ‘ 8 is a like view showing the smtch un-

l

home signal is at “block;” Fig

' leeked and contact open; Fig.9 an elevation

of the signal motor cut-cut and-catch showing
the signalat*“block;” Fig.10alike viewshow-
nﬂ'the signal at “clear ,” Fig. 11 an eleva-
tlen ShOWlnﬂ' the distant ew‘nal controlling
device in the position it occupies when the

when the home signal 1s at “cleal - Fig. 13
is a dmwemmetle view of the various cir-

cuits end connections showing smnal and
switch elrcmts eontlolled by a Smtch indi-

cator circult.

T represents the main track; TV a branch
track: J J!, and J° switch ra,ﬂs, (> a source
of eleetrlelty, L. a common lead; R a common
return; R!, R? &c., return brenchee for switeh
indicator cucmts, B®, B, &c., hand operated

circuit controllers; M1 M2 &e electro-mag-
nets; Al, A% &ec, arma,tmes, W1 W+, &e,

armature eounterwelfrhts, P, P?, &e arma-

ture pivots; ¥¢ ¥ indicating faces on arma-
tures; Cl, 02 &c circuit eontaet terminals,
shown- as melcury cups; ¢t ¢, &c., circuit
terminal closers; X, X9, X1 SWltch boxes;
Y, Y4, Y4 track boxes ZG 7', 7" signal boxes;
D5, D9 DY gwitch motore, DG D7, DT s1gnal
motor
terwelghtb adepted to return them to their

normal positions; O!, 0% O, O, OB &nd O

circuit terminals in the traek boxes o’ con-

‘necting strip in track boxes; O°, 09 O eir-

cuit termmels in the switch boxes O3, O3
and O* circuit terminals in the swnel boxes
closed by the signal when at “ block SR oL cu-

‘euit terminals in signal box Z7, closed by the

signal when at eleer, 1, 2, 3, 4 5,6,7,7,9,
10 11, 12, 13 and 14 electue elrcults ‘

In the erranwement shown in Fig. 1, circuit
-1, containing meo*net M1, starts Erom lead L,

n*oee to contact termma,l O1 in track box Y
thence by R’ to contact terminal O%in switch
box X and thence by R to generator G. Cir-
cuit 2, containing magnet Mz, starts from lead
L, ﬂ'oes to contaet terxmnal O?in track box Y,
thence by R’ to contact terminal O° in switch

.12 a, like view

St 8’1 S® signals prowded with coun-
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box X, and thence by R to generator G. Cir-

| cuif 3, contammw magnet MS starts from lead

L, goes to contact terminal O° in signal box Z7,
thence to contact terminals O’ in box Z'and

taining magnet '\é[‘ft starts from lead L, goes
to conteet ter mmels O in signal box Zb and

100

‘thence by R to generator, G. Circuit 4, con-
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- goes to signal motor
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_"'1;01' D>,
C=, -’38, C8, starts from lead T. and ooes to

thence by R to generator G. Cireuit 5, con-
taining contact. terminals B° 5 C5 (S, C§,
starts from lead L, goes to switch motor D?
and thence by R to generator G. Circuit 6,
containing contact telmma,le BS, C8, C5, sta,tte
from lead L, goes-to signal motor D¢ and
thence by R to generator G. Circuit 7, con-
taining contact terminal B?, C7, C7, starts |
from lead L, goes to signal motor D7 and
thence by R to generator G. Circuit 7/ starts
from cireuit 7, goes to contact terminals O7in
box Z7, thence to signal motor D’7 in box Z’7
and thence by R to oenerator G.

In the alra,nﬂ'ement shown in Kig. 13 cir-
cuit 5, conta,lmnﬂ‘ terminals B?®, C5, Cf' 01 and
C?, starts from lead 1. and goes to switeh mo-
Circuit 6, eontalnme terminals BS,

swnal motm DS, Cireuit 7, containing ter-
mmals B?, C7, C’7, " starts from lead L and

D* Cireunit 9 starts
from lead L, follows the path of circuit 5 to

Q, thence throu gh B?, C? to switeh motor D2,

Circuit 10 starts from lead L, follows the path
of circuit 9 to Q' and goes throun'h terminals
B¥% and CY to switch motor DY Cireuit 11,
containing magnet M, starts from lead L
goes to Of in box YL, thence by R? to termi-
nals O¥in track box Xlﬂ thence by R to gen-
erator G. Circuit 12, eontalnmw magnet 1\/112
starts from lead L, goes to termma,ls O in
track- box Y!, thence by R?to terminals O
In switech bo*: X%, thence by R to generator

. -Circuit 13, eontammn* magnet, Mlg starts |

from lead L, goes to teumnale 013 in track

box Y7, thence by R? to terminals O° in switch |

box }xg thence by R to generator G. Circuit
14, eontelnmﬂ' magnet M“ starts from lead
L, goes to termmels Oin track box Y?, thence
by RS to terminals O? in switeh box X9 thence
by R to generator G.

Circuits 1 and 2 are controlled by the posi-

-tion of the switeh rail and 'control respect-
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-closes cirecuit 7 at C’7,

and-10 at C6S,

ively circuits 7 and 6 through contact termi-
nals C7 and C5. Cireuit 3is controlled by the
position of signal S! and closes. cireuits 5, 9

and 10 at C°. Cireuit 5 is controlled by ecir-

cuits 3, 4, 12 and 14andthrough it the switeh

motor D5 1s operated. . (zIIClllt 6 is controlled
by ecircuits 2, 12 and 13 and through itsignal
motor D¢ is opelated Cireuit 7 is contlolled
by circuits 1, 11 and 14 and through it signal
motor D7 is Opereted Cirecuit 7’is contxolled
by cireuits 1, 11 and 14, and by the signal S,
and throun*h 1t signal motor D’7 is Opeleted
Circuit 9 1is contlolled by ecircuit 12 and
through it switch motor DY is operated. Cir-
cuit 101 18 controlled bycireuit 14 and through
it switeh motor DY is operated. Circuit 11 is
controlled by the position of switch J* and
Circuit 12 is con-
trolled by the position of switch J! and closes
circuit 5 at C? circuit 6 at C’®and circuit 9 at
C°. Circuit 13 is controlled by the position

of switeh J? cmd closes CII‘CUIL 6 at OEB

Circuit 4 is controlled by the |
~position of signal S* and closes circuits 5, 9

vy

J

Cir- |

- one side of terminals O, O? and 0%

501,701

cuit 14 1s contmlled by the position of switch
J2 and closes circuit 5 at CL, circuit 10 at C©
and circuit 7 at C*%.

The preferred meehamem for thlownwa,nd |

locking the switeh is that shown in Lettels
Pa,tent of the United States No. 458,489,
sranted Ramsey, Harden and Wilder, Aucfuet
25, 1891, consisting of anelectric motm, gyra-

tory tmnemitting links,' devices for convert-
ing rotary into reciprocating movement, a
-erank and pitman connected with the switch
ralls, a notched disk

ixed to the crank shaft,
a 10(,k1n_0* arm with a lug adapted to take mto
the notches, a tripping
for unloekmﬂ' the disk.

In F
ism for preventmn' the establishment of the
controlling and indicating circuits until the
dependent switch rails are locked in position.
N represents a disk fixed upon .the crank
shaft of the switeh throwing mechanism and
having two diametrically opposite notches n/,
n* adapted to receive a lug A° on a swinging
locking arm II* pivoted at P. This mechan-

- 1sm and 1ts operation are deseribed 1n the
H! isa leg ex-

above-named Letfters Patent.

75
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arm and drop catch

figs. 7 and 3 I have shown the mechan-

QO

tending from arm H? and moving withitand

carrying connecting strip o° adapted to con-

05

nect terminals O° in cireuit R, R’, R’ being

common to circuits 1 and 2 and connecting

! is so mounted that connecting strip o wiil
engage with the terminal O® when the lug 7i?
1S 1n its locking position and then only.

The track box mechanism, as shown in Fig.
3, consists of two pairs of eontacts O!' and O?
which are arranged to be closed by a con-
dueting strip o’ in mechanical connection
with and sliding with, the switeh rail and so
adjusted that one pair of contacts is closed

- when the switeh rail reaches one of its ter-

minal positions and theother when the ew1t(,h
rail reaches the opposite position.

The preferred mechanism for actuating and

indicating the signals consists of an electric

The leg -
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mofor D7, gyra,tory transmitting links, a rock

shaft V actuated thereby,a signal blade con-
nected with and actuated by the rock shaft,

and contact terminals O° which are controlled -

by a conuecting-strip o° operated by the rock
shaft and adjusted to be closed only when the
signal 18 at *‘block.” This portion of the
mechanism 18 described and shown in Letters
Patent of the United States No. 427,361,
granted Joseph Ramsey, Jr., May 6,1890. To
the rock shaft V is secured a segmental cam

113

T12C

v. HP®is an arm pivoted at PS prov1ded with

a lug 1’ and preferably slightly spring pressed
a,fremst the segmental cam. This arm car-
ries the contact strip 0® and armature AS of
magnet M°. Magnet M® is in parallel circuit
With motor D* in circuit 7. The circuit ter-
minals O3 O° are in motor shunt of cirenit 7
so that when circuit 7is broken at Of, O8 the
motor DT is cut out of circuit while ma,n'net
M?® remains in circeuit. Roeck shaft V also
carries an arm vl to which is attached the

'[25 |

130

.,
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- connecting stripo”which closes the terminals | gized and the signal motor D? set in motion.

10

15

O7 in cirecuit 7’..
closes these terminals only when the signal 1s
at clear..

18 at “ block.”
positions when at clear In these figures the
connections are shown for signal S! but the
arrangement shown in Figs. 9 and 10 is the
same fer all the signals, elremt 7 and motor
D" becoming euemts 0 and 7’ and motor D7
becoming metors Db and D7 for-signals S7
and S’1,

In order to set the smteh for the branch
track the operator breaks circuit 7 by means
of circuit controller BY, the catching magnets

~of signals S! and S’! are demagnetized and
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‘magnet M,

the signals thereby released and brought to

“block 7 by their counterweights breaking

cireuit 7’ at O7and closing terminals O° of cir-

cuits7 and 7’ and closing circuit 3at O®and O”°

thereby completing circuit 3 and energizing
This attractsitsarmature A®and
closes terminals C¢, C° of circuit 6. Cireult s
may then be completed by depressing circuit
controller B° and switeh J will be thrown to

its opposite position by motor D°and its con-
nections.

rail J is locked in its new position. Cireuit
1 is now broken at terminal O! in box Y, its
magnet M' demagnetized and, by the action |
of the counterweight W1 of armature Al, cir-
caif 7 is broken at C'.  Contaet terminals O?

1n box Y of circnit 2 are now closed and, since
terminals O° are closed, the magnet M? is en-

ergized and its armature A®attracted and ter-
minals C®of eircuit 6 thereby c¢losed by con-
necting strip ¢®.  Circuit controller B maynow
be raised breaking circuit 5 without changing

‘the position of switch J. DBy depressing cir-

cuit controller B° circuit 6 is completed and
signal 5* is brought to “clear” thereby break-

ing-cireuit 4 at O* and demagnetizing M*
‘whereby by the action of counterweight W+

cireuit. 5 is broken at C5. - It will be seen that
circuit 7 cannot be completed at B* because
it is broken at C" and circuit 5 cannot be com-
pleted at B®because it is broken at C°. Hence
no signal can be given unless the switeh rail
1sloeked in its proper position and the switch
rail cannot be moved unless all dependent
signals are at “bloek.” By breaking circuit

6 at B° signal S* is released and brought to

- Dblock, by the action of its counterweight,

Yo,

circult 4 and energizing magnet M?* closing
terminals C° in cireuit 5. By closing B° the

switch rail'J may be set and locked for the
main track, circuits 1 and 2 then being re-

spectively completed and broken as shown

~and terminals C' and C5, respectively, closed

65

and open as shown in Fig.1. - All signals now

being at block, by depressing circuit controller

B eircuit 7 is compléted, magnet M® is ener-

This arm 2! is so set that. it

- Figs: 4,5, 6,9 and 11 represent the
position of this mechanism when the signal
Figs. 10 and 12 represent the-

|-

minals O%in circuit 7 and likewise in 77,

Cirenit terminalsd are broken as |

the locking lug is withdrawn from 1ts locking |
position and again made when the lug takes
into the opposite locking notech and switch

closing terminals O* and thereby completing :

This rocks shaft V and rocks signal S! to
‘felear.”

Rock shaft 'V carries withit eeﬂ'ment
v and. arm ! and as it reaches the “clea,r

position lug hBis drawn under segment v by

the action of magnet M®thereby breekmﬂ* eir-

cnit 7 at O%and cutting out the signal meter -

The rock shaft and swnel are 1ocked a,ﬂ*amst

75

return to their normal position by the 1110‘ he

terminals O7 are closed bV strip

circuit 7’and the distant swnel S’tig brought
to clear and its signal metm likewise cut eut

until magnet M8is demagnetized. The cireuit __
o? of arm vt

~asthesignalreaches * clear.” Thiscompletes

80

and the signal held at “clear” by actionof a

magnet.

weights return the signals to “bloek ¥ hreak
the eeutaet at termmals O and, actmrrthreuwh

the rock shaft and seﬂ'mentel cam, feree the

When circuit 7 is broken the mag-
'nets are demagnetized and the sig nal countel-

lug 7% from under the segmental cam and

tact with terminals O% thereby connecting ter-

force connecting strip 0% on arm H® into'con- -

Q0

The -

action in all the signals is the same except

that the home smnals only are arranwed to

eentrel the dlstant signals.
In the a,rlanfrement shown in I‘lg 13 in

95

order to set the switehes for the branch traek

cuit controller B

closed at 0% and 0’3, and thereby eompleted

the operator breaks circuit 7 by means of eir- -
Signals St and S’! are
-brouﬂ*ht to block, euemt 7’ broken at O7, ter-
mumls O3 of Cl[‘CI]ltS 7 and 7’ closed, elremt 3

100

and magnet M? man*netlzed thereby closing

circuit 5 at ter mmale Cé (% as previously de- |

seribed. Switech J may now be set. for the

branch track by depressing key B° and, as
previously described, the magnet- M' is de-

maﬂ'net M? enermzed and terminals C® C® of
elremt 6 closed. DBefore switch J? can be

closed, to allow a train to run over the branch,

105

magnetized, eircult 7 broken at C7" C"and the -

11O

switeh J! must be opened since the workmg, :
or motor cireuits, of D? and D!® are controlled - -
by the switch mdleator circuits 12, and 14 -

511:1011 of the
Circuit 9,

which are controlled by the po
switches J! and J* respectively.

11§
which is the working circuit, of D’ is bloken S

at €9, while circuit 10, the workmﬂ‘ circuit of

DY may be completed by depressmﬂ' key B*.
‘Switeh J* being moved to the open position,

opening cwomt 11 and closing cireuit 12 in

120

track box Y!, magnet MU demaﬂnetlzed a,n_d o
circuit 7 broken at Cr7 QT maﬁnet M2 i
energized and contact termlnels O2 C’8, and -

(Y%, in circuits 5, 6 and 9, closed.

B9

011‘01111}-- |
9 may now Dbe eompleted by depressmor key -
Switeh J? is then closed, the contacts O .

and O in track box Y~ respeetlvely opened -

and closed, and the circuits 14 and 13 like--

wise respectwely opened and closed, magnet -

M!" demagnetized, circuits 5, 7 and 10 broken-

at Cl 027 and 01“

maﬂ*net M3 . enern*lzed :

."I3b

and terminals C*® of cireuit 6 closed. By
depressing key BS, signal S$* is brought to
“¢lear, cireuit 4

bemn’ bmken as--the swnel
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25

lea,ves its block position and thereby break-

ing circuit 5 at terminals (5 No signal or
switch can now be moved until smnal S22 is

‘returned to the block position and M* ener-
Then switech J may be set.

gized, closing C?5,
for the main track but switch J! cannot be
moved until after J® has been opened. These
having been accomplished in the order named,

the swna,ls S, 8’ may be cleared by depress-
ing the key B,

As a matter of convenienece I have termed }
- system a signal, a motor for operating the sig-

the switech motor circuits 5, 9 and 10, and the
signal motor circuits 6, 7. and 7’ worklng cir-
cmte and the clrcmts through which these
cireuits are governed eontrolhnﬂ' ClI‘CllltS

I claim— |

1. In an interlocking system a railway
switech, electrical termmals controlled there-

by, one or more controlling circuits leading

from the terminals, electro-magnets in these
elreults, one or more working circuits, termi-
nals in the working circuits adapted to be
controlled by the action of the magnets and
other termma,ls adapted to be eonttolled by
the operator.

2. In an interlocking system a railway

- switeh; two pairs of electrical terminals con-

3

'trolled thereby; two electrical circuits each

containing a pair of said terminals; an elec-

tro magnet in each of said circuits; armatures
for sald magnets earrying terminal closers;

other smtches or Slﬂ‘ﬂdlb or both; electrical

- circuits leading to and adapted to operate

35
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said switches or signals; terminals in these
circuits eontrolled by the action of the mag-
net armatures, and terminals within said cir-
cuits adapted to be controlled by the operator.

3. In an interlocking system a railway
switch, electrical termmah controlled there-
by, controllmﬂ' circuits leading from the ter-
mma,ls, terrnmals within these cirenits, a lock-
ing device, a strip controlled by the locking
deVIce to connect said terminals, electro-mag-
nets in the controlling circuits, working cir-
cuits, and terminals in the working clrcnlts

adapted to be controlied by the magnete.

4. In an electrical interlocking system a

switeh motor ecircuit, one or more switch in- |

501,701

'. dicator circuits and asignal clremt controlled
‘thereby.

50

5. In an electrical interlocking system a

switeh motor circuit, one or more switch in-
dicator cireuits and aswitch cireuit eont1 olled

‘thereby.

6. In an - electrical 1nte1100k1nn- system a
switch motor circuit, one or more SWltGh in-

~dicator circuits and 'o_ne or more signal and

switch circuits controlled thereby.
7. In an electrical controlling and locking

nal, mechanism for holding thesignal afterit

‘has been moved and an electro- -magnet for
‘cutting the motor out and controlhnﬂ' the sig-
“nal hOldlnﬂ" mechanism.

8. Inan eleetrlc controlling and loeklnﬂ' SyS-
tem a signal, a motor for opera,tlnn' the ewnal
a seg.mental ‘cam arranged to rock with the

signal, a pivoted armature arm carrying a lug

adapted to engage with and lock the cam

‘against return movement, an electrie circuit
leading tothe motor, terminals in this cireuit,

a connecting strip on the pivoted arm and an

‘electro-magnet for actuating the pivoted arm.

9. Inan electl ic centrolhnﬂ' and locking sys-
tem a signal, one or more dependent swnale,

‘motors for dctuatlnﬂ' the signals, an electric

circuit leading to the dependent signal mo-

- tor or motors a rock shaft, governed by the

position of the primary signal, and an arm

| extending therefrom carrving a connecting

strip, adapted to close the dependent signal

. cu'emt or circuits.

. In an electric contmlhnﬂ* and locking
system a signal, one or more dependent Sig-
nals, motorq for actuating the signals,an elee-

trie cirenit-lea,ding to the dependent signal

motor or motors a rock shaft governed by the

55
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position of the primary signal, and an arm -
extending therefrom and carrving a connect-

ing strip arra,nfred to close the eucmt when

| the primary elrrnal has been brought to clear.

CHARLES MORRIS WILDER.

Witnesses: |
JAMES N. RAMSEY
BENJAMIN BLOCK.
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