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This invention relates to traffic control SyS-

tems for railroads and has particular reference

to a system for the remote control of power

_10
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operated switch machines. |

In interlocking systems of the mecha,mca,lly
interlocked lever type and in types of systems in
which the levers are locked by suitable. approach

locking or detector locking means, the operator
- 1s, of course, not able under unsafe conditions
to. move the lever, and for that reason cannot
tentatively set up an operating condition that
 may later become effective due to the clearing
-~ up of the condltmns which formerly locked the'

lever.

In accordance Wlth the present 1nvent10n 1t
is proposed to leave the levers free and unlocked

‘at>all times and provide an electric lock equiva-

- lent arrangement whereby in the event that the

- 20

a0 .

~ efiect, the switch machine will not operate after a

. train movement over the switch until after the
- operator moves the control lever to its last: ef-

operator shifts the switch machine control lever

‘while the circuits have the switch machine locked
against operation, it is necessary for the operator

to restore the switch machine control lever into

correspondence with the position of the asso-
ciated switch machine control relay before con-

trol of the switch machine is obtained. Stated
another way, in order to operate the switch ma-
chine the switch machine control lever must be

'operated at the time the locking is not effective

and, in the event that the switch machme con-
trol lever is moved while the locking circuit is in

' :_fectlve position.

35

- provide over load protection for the switch ma-

~ -~ chine motor, so arranged that when the over-.
'r'load -protective device operates it is necessary
only for the operator to restore the switch ma,~.
chine control lever to its original . position in
~order .to obtain control of the switch machine.

__;"__40'
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~Another object of the present-invention is to

~to the switch points.

- Other objects, purposes and ch&racterlstlc

features of the invention will be in part appar-
‘ent and in part brought out as the description
. reference being
-~ madle to the accompanying drawings, showing

of the invention progresses,

- by way of examples and in manner in a limiting

- 86

sense two forms which the mventlon may as-
_sume. |

Flg 1 'illustra,tes in a dmgra,mmatlc and con—

- closed

Another object of the present invention is to

(Cl 246—-3)

ventional manner one form of the present 1n— ,'

vention.
Fig. 2 111ustra,tes a - second form of the pres-

ent inhvention also in a dlagramma,tlc and con-

- ventional manner.
- Referring to- Flg 1 a,lthough the present in-
vention may be applied to various track layouts,
it has been specifically illustrated as -applied to
- a track switch TS which connects the rails 4

of & main track to the rails 5 of a diverging or

turnout track. Track switch TS is operated by

a power driven switch machine SM which may

=]

be of any suitable type such, for example, as dis-

in the patent to W.: XK. Howe, No'

1,466,903, dated September 4 1923.

.. The switch machine SM comprises a motor M--
| ha,vmg an armature A and a field winding F,
- operating contacts 6, 1T, 8 and 9 and point de-

tector contacts 10 and {i. .The operating con-
tacts 6, T, 8 and 9 are controlled by motor M,

contacts T and 9 being closed in a reverse oper-

ating circuit at all times except when the switch
machine completes the movement of switch TS

to its reverse position and contacts 6 and 8 are -
- closed at all times except when the switch ma-

20

chine completes the movement of switch TS to -
its normal position. ‘The point detector contacts

10 and (1 are employed to energize a switch

position repeating relay WP of the usual polar

' neutral type in accordance with the extreme po-

of the track

sition and the locked condition

switch. These point detector contacts may be
of any suitable type such, for example, as dis-.
closed in the

patent to C. S. Bushnell, No.
1,517,236, dated November 25, 1924,
Two siow release neutral relays N and R ea,ch

having an upper operating winding and a lower

stick winding are provided for controlling the

operation of switch machine SM. The upper

- operating windings are connected in series and
~ selectively energized over a polarized line circuit
. in accordance with the position of a polar con-~
provide means for indicating the electrically un-
locked position of the lever and the out-of-cor-
respondence condition of the lever with respect' |

tact 12 of a lever repeater relay LR. Asym-

by the arrow head portions of the symbols.

The energizing circuit for the switch contml'
relays R and N includes a winding 29 on the

center core of an overload relay OL, the front

30
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metric units 13 and 14, which may be of the well
~ known copper oxide valve type, are connected in-
. multiple with the upper windings of relay N
-~ and R respectively, to permit the current to flow

through the windings in the directions indicated

45 -

50 .

contact 30 of a lock relay Ir and the polar contact

12 of a lever repeater relay LR.. The operation
- of overload relay OL Wlll be expla,med in deta,ll_

55
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later in the description, it being sufficient at
this time to point out that regardless of the
direction of current flowing in coil 29 armature
31 will pick up and close its front contacts 32
5§ and 33.

The normal energized lock relay L: is provided
to lock the circuit for the switchh control relays
N and R against operation whenever the switch

track section is occupied or whenever a signal
10 governing traffic over the switch is clear. The

circuits controlling relay I have been omitted

for the sake of simplicity as they are well known
to those skilled in the art and form no part of
this invention. -
15 Relays N and R are mechanically 1nterlocked
by means of three movable members or arms 85,
16 and 17T having at their free ends detents (8,
19 and 28 respectively. Arm (5 is suspended

from a fixed pivot 2{ and normally occupies the

20 position in which it is illustrated in the drawings,
but it is arranged to at times move to the right
or left in accordance with conditions to be de-
scribed hereinafter. Member (6 is free to turn
on a fixed pivot 22 between a lower stop 23 and

25 an upper stop 24 and member 17 is free to turn
on a fixed pivot 2% between lower stop 26 and
upper stop 26 Members {6 and (7 are me-
chanically connected (not shown) to the arma-
ture of relays N and R respectively; relay N

30 being shown energized with its associated arm {6
in its upper position against the stop 24 and relay
R being shown deenergized and its associated
member (7 resting on the lower stop 25. An
arm 27 is loosely secured at its midpoint to arm

ap [0 by a pivot 28 and is arranged to move in a

clockwise or counter-clockwise direction in ac-

cordance with conditions that also will be de-
scribed hereinafter. | |
in explaining the operation and function of the
interlocking apparatus just described and with
the inferlocking apparatus in the positions shown
in the drawings, it will now be assumed, merely
for purposes of explaining the operation of the
interlock, that relay N is denergized and relay
i% R is energized as would result from an operation
of lever SML. The relay N being slow release, as
pointed out above, arm {6 will remain for a short
time in its upper position thereby allowing clear-
ance for arm (7 to move arm 15 and position
it to the right as arm {T moves towards its upper
position. As arm {7 completes its upward move-
ment it contacts the left side of arm 27, moving
1t in g clockwise direction thereby forcing arm
t6 downward, arm {6 being abie to move arm 15
55 to the left, since at this time, arm 17 has posi-
tloned its detent 28, above and out of locking
position in relation to detent i8, with the result
that arms (6 and (T will assume positions that

~ are the reverse of those illustrated in the drawing.
60 The operation involved when the relay R becomes

4

deenergized and relay N becomes energized is
merely the inverse of that just described and

need not be specifically pointed out.
It will now be assumed that with the Inter-
65 locking apparatus in the positions shown 1n the
drawing, relay N is deenergized and relay R is not
immediately energized as would occur upon re-
lease of lock relay L. TUnder these conditions
arm 16 will release and move downwardly until
70 its detent {9 rests on detent 18 of arm 15 therchy
holding arm {7 securely in its released position
against stop 28, due to the added weight, and
also positively, since in this position of arm (6,
any force exerted by arm {7 in attempting to

76 raise, is transmitted through {8 to the detent 19

llustrated in Fig. 1 of the drawings.
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in g direction in line with, or even actually below,
fixed point 22. It is therefore evident that in
order to energize relay R to pick up its front con-
tacts, relay N must be energized first to unlock
arm (7 of relay R. Also, under the reverse con-
ditions, that is with relay R picked up and relay
N released, if relay R is deenergized for a time
sufficient for its associated arm 17 to release, then
it is necessary for relay R to be picked up again
before relay N can be operated to pick up ifs front
contacts. In other words, this interiocking ar-
rangement insures that after both relays have
heen in deenergized condition at the same time
the last previously energized relay must be picked
up first before the other relay can be operated.

In accordance with this invention, it is con-
templated that the track adjacent to switch TS
will in practice be provided with track circuits,

wayside signals,
stituting suitable approach locking for the switch.

The specific details for such appreach locking
eircuits. and other cooperating circuit arrange-

ments are immaterial to the present invention
and have therefore been omitted.

In the control office a two-position switch ma-
chine control lever SML is provided for control-
ling the lever repeater relay LR. The contacts
of the lever SMI, are preferably of the snap
action type so that there never will be more than
o momentary interruption of the current fiowing
in the circuit for energizing relay LR due to the
switching of these contacts from one position to
the other.

Symbols () and (—) are employed to Indi-
cate the positive and negative terminals respec-
tively of suitable battery or other sources of elec-
tric energy; and those terminals with which these
symbols are used are presumed to have current
flowing from the positive terminal designated
(L) to the negative terminal designated ().
The symbols (B4+) and (B—) are employed to
indicate the positive and negative terminals re-
spectively of suitable batteries or other source of
direct current having an intermediate tap (CN)
and the circuits with which these symbols are
used may have current flowing in one direction
or the other depending upon whether the termi-
nal (B-4) or (B—) is used in combination with
tap (CN).

It is believed that further description of the
present invention will best set forth the char-
acteristic features and functions of the sysiem
by considering the oper ation under certain char-

acteristic or typical conditions.

Operation

With the switch track section unoccupied and

with the switch lever SML in the position illus-
trated the various devices, relays and circuits as-
sume positions and conditions of energization as
Since it is
sesumed that the switch track section is unoc-
cupied and all signals (not shown) governing
traffic over the switch are at stop the locking
relay L will be energized.

Tt will now be assumed that the operator moves
lever SML: to its reverse dotted line position., The
actuation of lever SML to its reverse position
closes an obvious circuit for energizing lever re-
peating relay LR to operate its polar contacts 12
and 24 to their reverse positions as indicated by
the dotted lines. The closure of contact 12 fo its
reverse position completes a circuit for energizing
relay R that may be traced as follows, from

- (CN) through asymmetric unit {3, upper coil of

line circuits and the like, con-

1
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~ relay R, coil 29 of overloa.d reley OL, front con-

~ tact 30-of lock relay L, contact 12 of relay LR in
its reverse position to (B—) battery. The ener-

gy flowing. .in this circuit energizes relay R 1o

~close its front contacts 35 and 36 and also en-

~ ergizes the overloed relay OL to pick up its arma-

| 10

- of coil 37 of relay OL, front contact 35 of relay

15

20
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3D

~ chine operetlng cuirrent
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ture 31, as explained below thereby closing its

front contacts 32 and 33. - |
A circuit has now been set up for operating

'smtch machine SM to its reverse position that

may be traced as follows, from (4) battery front
contact 32 of relay OL, through the upper portion

R, lower winding of. relay R, operating contacts 1

of switch machine SM, field F of switch machine -

SM, armature A of switch machine SM, operating

- contacts 9 of smtoh machine SM in its normal

position, reverse ere REV, front contact 36 of re-
lay R, front conteot 33 of reley OL to (=)
battery. |

- The operations 1nvolved in eotnetmg the treok'
switch from ifs reverse locked position to its nor-
mal locked position is merely the inverse of that

just described and need hot be specifically pointed

out. It need only be mentioned that the return .
- of lever SML to its normal position operates the
polar contact 12 of relay IR to its right hand
position to. energize the control reley N and de-

energize the control relay R. With the switch
machine SM in its reverse position controller con-

tacts 6 and 8 are closed and the switch machine is .

operated to its normal p031t10n through a circuit
that includes the controller contacts 6 and 8 and
the front contacts 38 and 39 of control relay N.

It may be pointed -out here that, while the
switch machine SM is being operated to either

its normal or reverse position, the swifch ma-

or stick winding of ‘the corresponding . control

- relay R or N, thus guaranteeing that the op-
erating circuit will remain closed untll the switch

completes its movement. -

Electric . lock eqmmlent —-In the event that
the operator actuates lever SML to a new posi-.

tion  while the switch control circuit is locked, as
is effected by relay L being deenergized, this
eotuetlon is ineffective to condition the control
circuits. - With the ecircuits in' the condltlons

“indicated in Fig. 1 it will be assumed that rela.y

L. is dropped and that the operator actuates

Jever SML to its reverse position ‘before relay

L is picked up. It will be understood that re-
lay L. may be dropped by the clearing of a sig-
nal or by the occupancy of the track section as

above described. Since the energizing circuits
to relays N and R are open at front contact 30
- of relay 1, the actuation of lever SML is inei-
fective to oontrol the operetlon of the sw1toh

ma.chine SM. . |
- In the event tha,t the sw1tch control olrcmt
becomes unlocked (relay Lt ploklng up) while

N lever SML is in its reverse position, relay R will

65

become energ1zed but its. ermeture ‘cannot oper-

ate to its picked up position to close its front

contacts 23 and 36 due to the fact that during
the time relay L was: deenergized, relay N be-
came deenergized and its arm {6 dropped and

- locked arm {7 of relay R in its released position,

- all in a manner previously: desorlbed

- 70 fore necessary for the operator to restore lever

. energizes relay N, and its associated arm 16
‘moves to its upper position to unlock arm {7 so

76 that the eotuatmn now of lever SML to reverse

It is there-

SMI; to its normal posmon before control of the
smtch control relay R can be reestablished. This

2, 183 694

Aows through the lower

that with the switeh lever SML in the reverse
position, if the lever SML is moved to the nor-

mal position with lock contact 38 open, the con-
trol of relay N is not eﬁeoted and after lock
relay L has picked up, it is necessary first to

move the lever SML back to its reverse p051t10n,

to energize relay R and pick up lock arm 17
before the relay N will again operate in accord-

ance with the position of the switch lever.
- An out-of-correspondence lamp OC is provid-

ed in the control ©
ing lishted, when the switch machine SM is un-

" Jocked or in a. position that does not corr espond

with the position of the lever SML. Energy for

lighting this lemp OC is controlled by circuits

that include, in various combinations, the polar
contact 34 and a neutral contact 40 of relay Lk

&2 of relay WP.
"As previously mentioned, the WP relay mdl-

‘cates the position and the locked condition of

switch machine SM. When switch machine SM

is in its normal locked position, the ‘WP relay
is energized through a circuit that includes point
detector contacts 0 of switch machine SM and

o _

pOSltlE}Il will eﬂ‘ect the d951red operetmn of re-
lay R. - :
| Assumlng the reverse oondltlon it is obmoue_

10

ice for indicating by becom-

15

and a polar CO"lt&Ct i end 9, neutral oonte,ot B

05

back contact 42 of relay R, and under these con~ '

ditions the oonte,ots of relay WP will assume
the positions shown in the drawings.

poler contact 41 to its left hand position through
a circuit that includes the. pcint detectors con-

tacts 1§ of sw1toh machine SM and beok oon-.
tact 44 of relay N. |

30.

‘When |
switch machine SM 1s in its reversed lock POSi-
tion relay WP will be energized to position its

30

When the lever SML is moved from 1ts norma] __

to its reverse position, back contact 48 of relay
LR will be momenterﬂy closed and the OC lamp

40

will be energilzed through an obvious circuit .

and after the polar contact 34 of relay LR moves

to its left hand positicn, the lamp OC will re-

polar contact 41 of relay WP In its right hand
position and poler contact 34 of relay LR in its
left hand position.  The lamp OC will remain
lighted until the WP rele,y operates its polar

contact 8! to the left hand position at the com-
pletion of the movement of switch machine SM.

It is evident that in a similar manner the OC

" main - lighted through a circuit that .includes :
45

50

lamp wdl be energized when the lever SMIL: is

operated from the reverse to the normal posi-
tion. If the switch machine SM for any reason

- remains in an nnlooked position or condition, as

due ‘to hand cranking operation, the switch po-
sition repeater relay WP will become deenergized

snd close its back contact &2, thereby energlz- |

ing the lamp OC.. .
- The overload reley OL as prewonely pomted

out, operates to close its front contacts 32 and
33, thereby closing a circuit for operating the

switech machine SM to.either its

55
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normsal or re-

verse position in accordance with the posifion -

of the switch meohlne lever SMIs and is also

designed to operate in such a manner that con-
tacts 22 and 22 will open and break the switch

machine c¢ontrol. circuit in the event the switch

~ machine. operetlng current through either the

upper or lower portlons of mndmg 31 becomes

exoesswe o .
| The relay OL oomprlees three perellel cores

45, 46 and 47, connected together at thelr up-
per ends by a back strap 48 -and provided al
their lower ends with enla,rged pole pleoes 451 461

65
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and 47! respectively. The center core 46 carries
the operating winding 29 which is connected
In series with the control circuit for relays N
and R, and core 471 carries a winding 37 hav-
ing a mid-tap 49, the upper portion of the
winding forming a part of the circuit for op-
erating the switch machine SM to its reverse
position, and the lower portion of the winding
forming a part of the circuit for operating the
switch machine SM to its normal position.
The relay OL also comprises an armature 31

which underlies the pole pieces 4% and 46! and
an armsavure 99 which underiies the pole pieces
4G and 471. Armature 31 is pivotally supported
by a fixed pin §{ located under the pole piece 461

and armature 58 is supported in a similar man-

ner hy a pin 52 also located under the pole piece
461, Secured to armature 3! and 50 and ex-
tending downwardly are two brackets 93 and &4
respectively which slidingly carry a spring sup-
porting member 55 having two heads 3% and
51. Member 85 carries two slightly compressed
springs 88 and §9, spring 58 being located be-
tween head 87 and bracket 54, and spring 29
between brackets 53 and 5¢,

Attached to the upper side of armature 31 by
means of an insulated support 68 is a fixed con-
tact finger 61 and attached to the under side of

armature 31 by means of an insulafted support

62, is a fixed contact finger 63, which fingers en-
gage fixed front contacts 32 and 33 respectively
when armature 31 is in its attracted upward
position as shown in the drawings.

Armature 50 is shown in its retracted position
with its free end resting on a stop 64 and the
armatures are so arranged that when they are
both in their retracted positions, that is with
armature 31 resting on stop 695 and armature 50
resting on stop 64, the air gap between armature
50 and pole piece 41! is considerably longer than
the air gap between pole piece 45! and arma-
ture 31.

It is evident that from the foregoing that due
to the maghnetically favorable position of arma-
ture 31 with respect to armature 50, when coil 25
is energized with current of one polarity or the
other, armature 31 will be attracted to the posi-
tion shown in the drawings to cam pins, spring
98 and the force exerted by cam pins and spring
28 against bracket 54 of armature 58 will act to
hold armature 8§98 firmly in ifs retracted position
against stop 64.

As previously pointed out, when armature 31
picks up, and closes contacts 32 and 33 a circuit

. is completed through either the upper or lower

portion of winding 37 for operating switch ma-
chine SM to either its normal or reverse position
in accordance with the position of control lever
oSMIL and the flux set up in cores 46 and 471 by
the normal switch machine operating current is
not sufficient to attract armature 50 and move
it from its present biased downward position, and
therefore armatures 3! and 50 remain in the
positions as shown during normal smtch machine
operation.

However, if the current taken by the switch
machine SM becomes excessive for any reason,
for example, when the switch is being operated
to its normal position, the greater portion of the

flux produced by the current flowing through

the upper portion of winding 37 threads the cores
46 and 47 in the directions indicated by the ar-
rows and exerts a relatively large torque on
armature 30 causing the armature to move from
its position as shown to an extreme upward posi-

“manner as lock relay L, of Fig. 1.

2,183,694

tion until its free end engages pole piece 471. The
upward movement of armature 59 causes a fur-
ther compression of spring 58, thereby producing
a force against bracket 53 to move armature 31
to its retracted position against stop 65. The
release of armature 31 opens the switch machine
operating circuit at contacts 32 and 33, thus re-
moving the overlocad from the switch machine

SM. Furthermore, with armature 50 in its at-
tracted position, and 31 retracted, the circuit
through coil 37 on core 47 is broken, and so re-

mains, due to the fact that armature 50 is now

in the more favorable position. Thus the switch

machine operating circuit will remain open until
the operator moves the switch lever SML to the
reverse position which will momentarily remove
energy from winding 29, thereby releasing arma-
ture §8, and due to the fact that both armatures
are momentarily in their retracted position, the
next energization of coil 29 will plck up arma-
ture 31.

.~ When an overload condition takes place dur-
ing a reverse operation of the switch machine
SM the overlocad relay OL will operate in a sim-
ilar manner to that just described except that
in this case the lower portion of the coil 37 is
energized and the flux threads cores 86 and 87
in a direction opposn;e to that indicated by the
arrows.

Referring now tc Fig. 2, in the modified form of
the electric lock equivalent arrangement here
snown, switch control lever SML and its asso-
clated polar neutral repeater relay LR are sim-
llar to the corresponding lever and relay of Fis.
1 and they are arranged for the purpose of con-
trolling a switch machine (not shown). Lock
relay L. at the control office operates in the same
The switch
machine and its controller and point detector
consacts have been omitted to simplify the illus-
tration, just the control wires NOR and REV and
and the switch indication wires n and r being
shown; it should be understood, however, that the
switch is controlled in the same manner as in
Hig. 1 to operate the track switech (nhot shown).
The switch position repeater relay WP and the
out~of-correspondence indicator OC are similar
to the corresponding WP relay and indicator OC
of Fig. 1 and are controlled in a similar manner.,

The modified form of the present invention fur-
ther comprises a polar relay including a perma-
nent magnet PM having oppositely disposed
north and south magnetic poles designated N and
S, respectively. An armature AA having a wind-
ing 100 is fixed to a shaft {81 and is arranged
to rotate between the poles N and S, the shaft
16! being journaled at its ends in suitable fixed
non-magnetic bearings {92 and 103.

Rigidly mounted on shaft {81 at the end of the
shaft adjacent bearing (03 is a disc {64 and a
cam disc 108. Disc 184 is provided with an arcu-
ate slot 106 concentric with shaft (01, the ex-
tremities of the slot 108 taper inwardly to form
two cam slots 187 and [88 which are ecceniric to
the shaft 1Gf{ and have similar faces {87! and
(08! which are concentric with shaft (0! and

- extend towards the center of slot {88 in an un-

dercut fashion, thereby forming two detents 199
and {10 respectively below the extremities of siot
106. The slotted portion of cam {04 is adapted to
at all times receive a member ({{, which mem-
ber 1s attached to the free end of an armature
112 of a slow release magnet CR, the other end
of armature (42 being pivotally supported by a
ﬁxed pin 113. |
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DISC 105 is prowded Wrth two outwardly pro-

jecting Iugs 116 and - 117, whlch may be of ‘any
suitable. magnetm meter1al such as soft 1ron or

..z.teel and are secured end posrtroned on the cir-

_oumference of {05 in such 2. manner that when
it is roteted to its extreme clockwise or counter- _1
clockwise pomtron lugs (16 and {17 respectively

- will contact a pole. piece HB of a holdmg mag-

10

- 15

net MA.

The wrndmg of control megnet CR end the o
armature winding 188 are connected in parallel

and energized through a circuit that moludes a

front contact f {4 of lock relay L and a polar con-

tact 115 of the lever repeater relay LR ‘closed in
gither its right-hand or left-hand position. When

- contact H5 is poe1tloned to the right, current of

| posrtlve polarity is applied to winding 100 which
causes armature AA and itz associated members ..
104 dand 165 to rotate in a counter-clockwise di-
rection and when contact 115 is positioned to the
left, current of. negative polanty is applied to
_ermeture AA which causes a

of armature AA, end 1ts e.seocmted members EM.

20

clockwise rotation

' ~and 165,

o5
_._30‘

35
s removed from armature winding {00, shaft 101

Due to the fact thet ermeture AA and relay CR

are simultaneously energized, armature 112 of
relay CR tends to move upward thereby holding

member Ifi against the outer wall: of the slotted
portion of cam 104, thus permitting the cam (04

to rotate between an extreme oounter-clookwrse

posrtron as shown, to a corresponding extreme .
- ously described.

clockwise position in which latter position mem-

‘ber 111 will occupy the extreme left hend por- |
- o completed contact 132 is closed to the left and

o energy 'is- eupplled to wire REV to operate the
Sswitch meohme to 1ts reverse position. The cur-
- rent supplied to the switch meohme energizes the -

tion of slot 108. -
It may be pointed. out here that When energy

 will tend: to assume a biased center position in

WhICh posrtlon the slot 106 m cam (04 will be di-

rectly below. the relay. CR. However, cam 104
‘will be unable to rotate to this biased. center po-
sition due. to the fact. that, if the armature is

- deenergized when, for example, the cam {04 is in

the position. shown in Fig, 2, armature 112 of re~

lay CR will release and member 111 will drop to

45
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‘occupy a position in the left hand portion of slot _-

{017, beneath the detent 109. In a similar man-

~ her, if armature winding AA is deenergized when
©cam 104 is.in its extreme clockwise position, ar--
-meture 112 will release and member [if will .
drop to occupy the portion of slot 108 beneath
detent. {16 therehy preventing cam (04 from ro-

tating to its biased center position.

- The. blesmg means provided. for operatmg oem |
104 compr1ses a weight 120 secured to the free

end-of a movable lever arm 121, the arm being

free to turn on a fixed pivot 122 thereby allow-
ing welght {20 to be raised and lowered. Lever

arm |21 is connected to a hub 124 of cam 104

by means of two connecting arms 125 and 126
having. at their lower ends slots 127 and (28 re-
spectively which receive a fixed pin 129 located

at the mid point of arm 121 and the upper ends

of the arms are attached to the hub 124 by means

~of pivots 130 and 31 respectlvely Thus when

70

cam 104 is rotated to its extreme counter- clock-

‘wise direction, as shown in the drawings, arm 125
moves upward and the bottom portion of slot 127
“engages pin 129 to raise arm 121 and during this

movement slot 128 in arm 126 allows arm {26 to

move downward. When cam 104 is. rotated in a
-clockwise ‘direction the reverse operation takes
‘place and arm 121 is raised by arm 126. =
- Two contacts 132 and 133 are arranged to be

operated by the-shaft 101, these contacts being
75 closed to the rlght when the shatt completes 1ts

‘nals governmg trafi

- to the left. .
cludes eonteot Hd of lock relay I for simultane- .
ously epplymg current of negative polamty to
armature wmdmg 160 and magnet CR.  This en~

.are positioned to the right.
positioned to the r1ght energy is supplied through
the coil of magnet MA to wire NOR to operate

ot
. - T
IR

oounter-clockw:lse movement; and closed to the

left when the shaft completes its clockwise move-

ing magnet MA and contact 138 forms a part of

swrtoh pos1tror1 repeating reley WP

Opemtzon N

In the mod1ﬁ ed form of the mventmn W1th _-

- ment, - Contact 132 is prowded for controlling the' o
| operatmn of the switch meohme and for energiz-

“the .circuit for controlling - the operation of the R

o

the switch track section unoeoupled and the sig- .
nals at. stop, the switch lever SML and the vari- "

ous devices, rele,ye and o1rcu1ts ‘assume pomtlons':_f |
.and conditions of energizations as illustrated in '1 |
the switch track section is unoccupied and all sig-
¢ over the switch are at stop,

Fig. 2 of the drawings. Since it is assumed that

the tocking relay Iy wﬂ* be energized.

It will now be assumed that the operator moves._ S
lever SML to its reverse dotted line position.. The 20 -.

‘actuation of lever SMIL to- its reverse pos1tlon.

closes an obvious circuit for energizing lever re-

peater relay LR to position its polar contact 115

Th1e completes a circuit tha.t in-

&

ergizes magnet CR and causes armature AA to

rotate in a clockwise drreotmn which rotetmn will

-eontmue untll member 11 is" positioned in the

30

extreme left hend portlon of slot IGB all as preV1- N

When the rotery movement ef shaft lﬂl IS L

winding of magnet MA and as previously pointed

out, disc (05 has moved until lug {17 is in con- o
tact with pole piece 118 of magnet MA, there-
~ fore, until the switch: me,ehme has. opereted to

open -its. operating circuit’ the shaft 101 -will -be

“locked against its center bias, in its clockwise po-
sition by the megnetw foroe of pole p1ece HB. o

aetmg on lug 11, | ~
- The opera,tlons mvolved in operatmg the sw1toh

'meohme from the reverse position to the normal
- position-are the reverse. of those just described

and need not be speelﬁcally pointed out except to

_stete that when shaft 10i has rotated to its ex-

treme clockwise position contacts 132 and 133

the switch machine to.its reverse position and

10 also energize magnet MA to hold disc 105 in
its ciockwise position during the tlme the sw1teh_

| maehme is being operated.

- 45

50
Wlth contact 132

55

- Electric lock equivalent -——Aseummg cond1t1ons i

as shown in Fig. 2, in the event that the - operator

- moves the switch lever SMIL. to the reverse posi-=
 tion while the switch control circuit is locked, as

6

is effected by relay L being deenergized, this-lever

movement is mei‘feetwe to control the operation

of the switch as the energizing circuit for arma,-
ture winding ma and reley CR 1is: open at contact

{14 of relay:-L..

65

It will now be essumed that the emteh con- .

trol” 01rou1t becomes unlocked | (relay L ‘picking
up) while lever SML is in the reverse poeltmn

Under these conditions the armature winding 100

and the reley CR will beoome energized and. ar—
mature AA will tend to- rotate in a clockwise di-

rection. However, due to the fact that armature .
wmdmg AA end reley CR were deenerg1zed whue

70
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the lever SML was in the narmaﬂl'position, mem-
ber f!| is now occupying the extreme left por-

tion of slot 107 under detent 109, in which posi-

tion the shaft of the cam 104 is locked against
a clockwise movement. Tt is therefore necessary
for the operator to restore lever SML to the nor-
mal position before control of armature AA can
be reestablished. This will unlock cam 104 by
moving 111 out from under 109 and to the posi-
tion shown in Fig. 2, and a subsequent actuation
of lever SML: to its reverse position will effect the

desired operation of armature AA and its assocCl-

ated contacts 132 and 133.

Assuming the reverse condition, it is obvlous
that when lever SML is moved to its normal
position with lock contact 1{5 open, the control
of drmature AA is not effected and after the
lock relay L. has picked up, it is necessary first
to move the lever back to the reverse position be-
fore the armature AA will operate in accordance
with the position of the switch lever. .

The oub~of-correspondence lamp OC is con-
trolled in the same manner as is shown in Fig. 1
to indicate the locked condition of the switch
machine or indicate when the switch machine 1s

in a position that does not correspond with the

position of the switch lever SML. The switch
position repeating relay WP is also controlled in
o similar manner except that its control cir-
cuit includes a contact 119 that is cammed to

its closed position when the cam {04 is operated

to either its extreme clockwise or counter-clock-
wise position. ‘ o

. If it were not for thé latch means employed,
(Figs. 1 and 2) after a route, as normal, is set

up. and a train has accepted it to thus drop L.,
the lever SML could be moved to (B—) and ii
there were a temporary loss of shunt and L picked
up, when the train is in the switch section, re-
lay R would pick up and TS would operate to
reverse, and thus change the route after it had
been accepted; and possibly throw the switch
under the train. As it is, such operation is In-
effective,. for, due to L having been down and the
switch machine having completed its stroke, N 1s
down to lock R against picking up. |

The applicant has thus shown and described

two forms of the present invention in which the

switch machine can. not be operated unless the.

switch machine control lever SML is operated at
o time in which the switch machine is unlocked,
namely, when the lock relay L Is energized, and
in the event the switch lever SML is operated to
2, new position when the lock relay is deenergized,
the switch machine will not move 1o a position
corresponding to the position of the lever after
the lock relay L picks up. = S

It is to be understood that although only two
specific. .embodiments of the present invention
have been disclosed, the principles of the in-
vention may be applied to various other types
of systems and that various types of track lay-
outs may be controlied in a similar manner with-
out departing from the spirit ol the present in-
vention. The above rather specific descriptions
of two forms of the present invention are given
solely by way of example and are not intended
in any manner whatsoever in a Imiting sense.
It is also t0 be understood that various modifica-
tions, adaptations, and alterations may be en-
ployed to meet the demands of practice without
in any way departing from the scope of the pres-
ent invention except as limited by the appended
eclaims. o |

What I claim is:

9 183,604

1 Tn a centralized traffic controlling system
for railroads; a track switch; power operated

means for the switch: slow acting normal and

reverse relays for c_ontrolling the power oper-
ated means: a control lever; a line circuit in-

cluding a lock contact through which the lever

can selectively energize the control relays; and
mechanical lock means for the relays which, if
both relays are released, locks down the reiay
that released first, and including; a pendant piv-
oted lock arm, a swinging pivoted arm for each
relay and operable by its relay from a lower to
an upper position upon the relay picking up its
armature and through a path including the pend-
ant arm and requiring movement of the pendant
arm to one side, each swinging arm when in re-
leased condition above the pendant arm Oper-
ating to lock the pendant arm against swing-

relay from picking up its armature.
9. In a centralized traffic controlling system
for railroads: a track switch; power operated

means for the switch; slow acting normal and

reverse relays for controlling the power operaied
means: a control lever; a line circuit including
a, lock contact through which the lever can se-
lectively energize the control relays; and me-
chanical lock means for the relays which, if both

relays are released locks down the relay that re-

leased first and including; a pendant pivoted
lock arm, a cross arm pivoted to the pendant
arm near its upper end, a swinging pivoted arm
for each relay and operable by its relay from a
lower t0 an upper position upon its relay picking

up its armature and through a path including

the pendant arm and requiring movement of the
pendant arm to one side, each swinging arm
upon moving to its upper position operating the
cross arm thereby knocking down the other
swinging arm and each swinging arm when m
released condition above the pendant arm operat-
ing to lock the pendant arm against swinging to
its side, whereby to prevent the other relay from
picking up. | - :

3. In a centralized traffic controlling system .

for railroads; a power operated track switch; a
motor relay having an armature and an arma-

ture shaft, said shaft operating a cam and a
qwiteh control contact for controlling the opera-
tion of said switch: a magnet having an armature g

interconnected with said cam to control the ro-
tary movement of said armature shaft; a switch
control lever; a polar switch control repeater
relay: a source of energy associated with a polar
contact of said repeater relay; a lock relay for
ot times locking said switch; a line circuit includ-
ing said polar contact, said armature and said
magnet: said line circuit having one polarity or
the other applied thereto from said source de-
pending on the position of said lever, and sald
circuit including a contact on said lock relay,
whereby operation of said lever causes energiza-
tion of said magnet and said armature and ro-

tation of said armature in accordance with the-

position of said lever and only while the coniact
of said lock relay.is closed; and mechanical lock-
ing means between said armature of said mag-
net and said cam whereby energization of said
line circuit following an opening of said line
circuit by said lock relay is ineffective to oper-
ate said switch control contact unless the lever

occupies the same position it occupied when said

line circuit was opened. _ |
4, In a centralized traiflic controlling system

10
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ing to its side, whereby to prevent the other

"
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for railroads; a power operated track switch; a 7



10

2 183 694

motor relay ha,vmg an armature and an arma-
ture shaft, said shaft operating a cam and a
switch control contact for controlling the oper-

ation of said switch; g magnet having an arma-

ture mterconnected with said cam to control.
the rotary movement of said a,rm_ature shaft; a
switch -control lever; a polar switch control re-

peater relay; a source of energy associated with

a polar contact of said repeater relay; a lock re-
lay for at times locking said switch; a line cir-

cuit connecting said polar contact, said arma-

- ture and said magnet; said circuit have one po-

15

larity or the other applied thereto from said

source depending on the position of said lever,.

and said circuit including g contact on said

 lock relay, whereby operation of said lever causes

20

energization of said magnet and said armature

and rotation of said armature in accordance with
the position of sald lever and only while the
- contact- of said lock relay 1s closed; and me-

 chanical locking means between said magnet ar-

mature and said cam whereby a movement of

- said lever to a new position after an opening

 of said line circuit by said lock contact is ineffec-

25

30

tive to control said switch and remains ineffec-

tive after a closure of said lock contact.
5. In a centralized traffic controllmg system

for railroads:

‘tact for controlling said power operated means;

35
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- for railroads;

'a magnet having an armature with a projecting
 portion operating in said cam slot; a control

lever: a line circuit including a lock contact

through which the lever can selectively energize

said armature and said magnet; and mechani-
cal lock means for said armature shaft whereby
said projecting portion of said armature holds
said cam in the last operated position when said

lock contact is open and holds said cam in sald

operated position after closure of said lock con-

tact if the control lever is then in a new position
to which it was moved Whﬂe the lock contact was

- mains broken untﬂ the line clrcult 1s deener-
-crlzed -

open

“armature and an armature shaft, said shaft op-

50

55

erating a slotted cam and a switch control con-
tact for controiling said power operated means;
. & magnet having an armature with a projecting

portion operating in said cam slot; a control le~ -
ver; a line circuit includingalockcontactthrough -
extreme positions to distinctively energize the
control circuit and the relay means to thereby

which the lever can selectively energize said ar-

mature and said magnet; and mechanical lock -

. “means for holding said control contact in its last

- 60
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.operated nosition when said loek contact is open |
and including, a locking section at the extremi-
ties of said slot whereby opening of said lock

contact releases said magnet armature and said

projecting portion enters a corresponding lock--

ing section and prevents a rotation of said cam

'so long as the lock contact remains open and

after said lock contact recloses if sald lever 1is

then in a new position to which it was moved 0 J
| | o Of the control circuit by the lock contact. |
~10. In a centralized traffic controlling system:
‘a track section having a power operated track
switch; a normal and a reverse neutral relay for
controlling the operation of said power opérated

- switch; a lock relay for at times locking said

while said lock contact was open.

7. ITn a centralized traffic controllmg system |

g track section; a power operated track switch
associated with said section; a normal and a re-

verse neutral relay for controllmg the operation

of said power operated switch; a lock relay for
at times locking said track switch; a switch con-

trol lever: a polar switch control repeater relay; -

an overload relay having an operating winding

a track switch; power operated
means for the switch; a motor relay having an
armature and an armature shaft, said shaft op- -
erating a slotted cam and a switch control con-

6. In 'a, centrahzed traﬁlc controllmg system_‘
a track switch; power operated

means for the switch; a motor relay having an

and a ‘$plit winding; & solirce of éhergy associ-
ated with a polar contact of said lever repeater
relay; a line circuit connecting said polar con-
tact and said switch control relays, said circuit

including a contact of said lock relay and the
operating coil of the overload relay in series,
- whereby operation of said lever causes energi-

zation of one or the other of said control relays
in accordance with the position of said lever and

. only when the lock relay is closed; a switch op-

erating circuit including, a contact of the over-
load relay which is closed when the operating

10

winding is energized, one or the other portions of

the split winding in accordance with the selected
control relay and a contact of the control relay

selected, whereby excessive operating current

causes the switch operatmg circuit to be broken

‘at said contact of said overload relay.

8. In a centralized traffic controlling system;

15

a track. section; a power operated track switch 20

associated with said section; a normal and a re~

verse neutral relay for controlling the operation
~of said power operated switch:; a lock relay for

at times locking said track switch; a switch con-
25

trol lever: a polar switch control repeater relay:
an overload relay having an operating wind-
ing and a split winding; a source of energy asso-
ciated with a polar contact of said lever repeater

relay; a line circuit connecting said polar con- -

tact and saild switch control relays, said circuit

~Including a contact of said lock relay and the
operating coil of the overload relay in series,
~whereby operation of said lever causes . ener-
gization of one or the other of said control re-

lays in accordance with the position of said lever

‘and only when the lock relay is closed; a switch

operating circuit including, a contact. of the

winding is energized, one or the other portions of
the split winding dependent upon the control re-

lay selected and a contact of the control relay
 selected, whereby excessive operating  current
- causes the switch operating circuit to be broken

overload relay which is closed when the operating

40

at sald contact of said overload relay and re-

45

9, In a traffic controlling system, in combina-

-- t10n a2 track section including a track switch,
‘power operated means for moving the switch to
- either of two operated positions, relay means
movable to either of two efiective positions for
- correspondingly governing the power operated
‘means, a control circuit for the relay means, a

50

lever free to move at all times to either of two

operate the track switch to its operated position,

b5

“a lock contact in the control circuit, and mechan-

ical latch mechanism for the relay means, and

including movable detent means  movable to

block and prevent movement of the relay means

to a new effective position in response to ener-
- gization over the control circuit if, between a

60

movement of the lever from a former extreme

position to the other exfreme position, there has
occurred an opening, and a subsequent closing,

track switch against operation: a switch control

~lever; an overload relay having an operating
winding and a split winding and a front con- yg

65
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tact: a source of energy associated with said

lever repeater relay: a line circuit connecting

said lever and said switch control relays, faid

cireuit including a contact of said lock relay and
the gperating coil of the overload relay In series,
whereby operation of sald lever causes energiza-
tion of the overload relay and one or the other
of said control relays in accordance with the
position of said lever and only when the lock re-
lay is closed; a switch operating circuit includ-
ing, the contact of the overload relay, one or the
other portions of the split winding in accord-
ance with the selected control relay, and a con-
tact of the control relay selected, the portions
of the split winding, when energized, being ar-
ranged to tend to open the front contact of the
overload relay, whereby excessive operating cur-
rent causes the switch operating circuit to be
brcken at said contact of said overload relay.
11. In a centralized traffic controlling system
for raiiroads; a power operated track switch; a
normal and a reverse slow acting neutral relay
for controlling the operation of said power op-
erated switch; a lock relay for at times locking
said track switch; a switch control lever; a
source of energy astociated with the lever; a line
circuit connecting said lever and said neutral
switeh control relays; said circuit having one
polarity or the other applied thereto from said
source depending on the position of said lever,
and said circuit including a contact on said iock
relay, whereby cperation of said lever causes en-
ergization of one or the other of said switen
control. relays in accordance with the positvion

5 of said lever and only while the contact of said

lock relay is closed; and meciranical interlock-
ing means associated with said neutral control
relays and including a latch freely movable un-
less blocked, a blocking means associated with,
and operable by, each neutral relay, and each
movable, upon releace of its relay prior to the

picking up of the other relay, to block movement
of the latch and thereby prevent the picking
up of the other relay, whereby control of the.
5 operaticn of sald switch to a new position by

said lsver first requires correspondence between
the last previously energized contrel relay and

said contrel lever following each opening of said

ine circuit and subsequent closing thereof by
said lock relay. |

12. In a centralized traffic controlling system

for railroads; a power operated track switch;
a normal and a reverse neutral relay for con-
troiling the operation of said power operated

~ switeh: a lock relay which, if deenergized, de-

energizes bhoth said neutral relays: a switch con-
trol lever for selectively energizing said neutral
relays through 2 line circuit whereby operation
of said lever causes energization of one or the
other of said swifch contfrol relays in accerdance
with the position of rcald lever and only while
sald lock relay is energized; and mechanical in-

- terlocking mieans associated with said neutral

control relays and including a normally freely
movahie latch, a blocking means controlled, re-
spectively, by each neutral relay and each posi-
tionable, by its relay operation, at times, to block
movement of the latch sc as {0 prevent move-
ment of the other blocking means and thereby
the picking up of the other neutral relay despite
the energization of such neutral relay.

~either of two operated positions,
- means movable to either of two effective posi-

5,183,604

13. In a traffic controlling system, in combina-
tion, a track section including a track switch,
power operated means for moving the switch to
translating

tlons for correspondingly governing the power
operated means, a control circuit for the trans-
iating means, a lever free to move at all times
to either of two extreme positions to distinc-
tively energize the control circuit and the trans-
lating means to thereby operate the track switch

10

to its operated position, a lock contact in the

control circuit, and mechanical latch mechanism
tor the translating means, and including mov-
able detent means movable to block and prevent
movement of the translating means to a new ef-
fective positicn in response to energization over
the control circuit if, between a movement of
the lever from a former extreme position to the

- other extreme position, there has occurred an

15

20

opening, and a subsequent closing, of the con-

trol circuit by the lock contact.

14, In a centralized traffic controlling system;
a track section including a power operated
track switch; a control lever for the switch: a
polar lever repeater relay having a polar con-
tact and a sgurce of energy associated therewith;:
8 lock relay for at times locking said switch
against operation; a control circuit for control-
Iing szid switch, said circuit including a contact
of said lock relay and energizable with one po-
larity of current or the other in accordance with

the position of raid lever repeater relay; relay

means distinctively responsive to the polarity of
current in said contrel circuit to normally move
50 as to cause distinctive operation of said switeh,
and mechsanical lceking means for at times lock-
1ng said relay means against retponse to current

- in said control circuit, and including, latch means

pcsitionable to prevent said relay means response
and normally freely movable to permit the re-
sponse of the relay means to current in the con-

trol circuit, and a plurality of blocking means

assoclated with the relay means and effective to
prevent movement of the latch and thereby of
the relay means upon movement of the lever to
a new operative position after said control cir-

- cuit is opened by the lock relay contact and re-
- mains so efiective until the lock relay contact

closes the control circuit and the lever is returned
to its old position.

15. In a centralized traffic controlling system,
in combination, a track section including a frack
switch, power operated means for operating the

switeh, a control circuit for the power operated -

means, a lock contact in the control circuit, a
two porition lever for selectively energizing the
control circuit, translating means movably re-
sponsive to. the energization of the control cir-
cuif to make the conftrol circuit effective to en-
ergize the power cperated means, and mechani-
cal lock means for locking the translating means
against response to energization, and including,
latch means normally freely movable, blocking
means controlled by the translating means to a

3()

3

40

H

g |
e |

{0

position to retain the latch means in a position

to prevent the response of the translating means
to the energization of the control circuit, unless
the lever is moved from a position where it is
in correspondence with the track switch.,

| FRANK X. REES.
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