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UNITED STATES

1,439,905

PATENT OFFICEf

FRANK EDWARD LULL, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE RAILROAD SUPPLY
COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS.

INTERLOCKING RELAY.

Application filed May 22,

To allwhom it may concern :

Be it known that I, Fraxk E. Luis, a
citizen of the United States, and resident of
Chicago, in the county of Cook and State
of Illinois, have invented certain new and
useful Improvements in an Interlocking Re-
lay, of which the following is a specifica-
tion. :

My invention relates to relays and partic-
ularly to an interlocking relay.

One of the objects of my invention is to
provide interlocking means for an electrical
relay which will be positive in action and
prevent manipulation thereof to meorrectly
operate the circuits controlled thereby.

Another object is to provide a mechanical
interlock for an electrical relay. '

A further object is to provide an interlock
for signal operating relays which will pre-
vent the signal being changed until the velay
1s acted upon through the proper electrical
cireuits. ,

A still further object is to improve inter-
Tocking relays for successful “comrercisl]

b Tise, ’

I accomplish these and. other objects by
providing the contact fingers of an slectrical
relay with arms and mounting on the arins
similar members arranged for cooperation,
the various members acting to prevent a sec-
ond set of circuits being closed while the
first is closed and which will not prevent
hoth sets of circuits being opened.

In the drawings :—

Fig. 1 is a front elevation of an electrical
relay provided with the preferred embodi-
ment of my invention.

Fig. 2 is a bottom plan view of the relay
of Fig. 1 the bottom plate being removed.

Fig. 3 is a section on line 3—3 of Fig. 1

Fig. 4 is'a section on line 4—4 of Wig,
1, and

Fig. 5 is an enlarged elevation of the in-
terlock of my invention.

Fig. 6 ie an enlarged elevational view of
the interlock of Figure 5 with the narts in
inter-locking position.

In providing a signal apvaratus with ve-
lays for the operation of the signals by
mieans of trains passing along fr , 16 13
essential especially on single track lines to
mterlock the signals so as to prevent col-
lision between a train entering a block in
which another train is approaching from the
opposite direction. The interlcels which

1918.  Serial No. 235,932,

are now employed are of such a nature as to

it changing the signals by certain short
iting of the various electrical circuits

controlling the signaling device. ‘

It is the object of my invention to over-
come the objections to the present types of
relays by providing an interlock for a relay
in whicly the magnets are successively acted
upon by the trains passing along the track

80 that a signal once being set by an ap-

proaching train is not changed until that
irain hus changed circuit conditions to clear
the signal. = Also, the interlock prevents a
signal being set in the opposite direction
which sometimes happens when the train is
passing rapidly over the various contacts in
the track. Y Niave shown the preferred em-
bodinient of my invention as applied to a
two pole relay which is the type shown em-
ployed in operating semaphore signals on a
single track railway. -

In the drawings, 10 designates a base por-
tion which may be secured toa suitable sup-
port through the legs 11 preferably with
the magnets in a vertical position. Mounted
on the base 10 are the magnets 12 and 13.
On the underside of the base 10 are the
armatures of the magnets comprising elon-
gated portions 14, 15, which are pivoted to
the Dbase portion for swinging movement.
The armatures 14, 15, carry contact arms 16,
17, which arms are provided with spreading
jaws 18, 19, (see g, 4).
cuits of the magnet are normally closed, that
Is to say, the magnets are energized. To
operate the signals the cireuits must be
broken, or shunted, or the magnets other-
wise de-energized. The magnets 12 and 13
are connected through suitable wiring an+
binding posts with the track rails so that
a train approaching in one direction will
ce-energize magnet 12 and then 18, and after
passing the crossing or highway or on leav-
mg the block by engaging other contacts
will energize both magnets, thereby opening
the cirveuits to the signals.  Tn like manuer,
a train approaching from the opposite direc-
tien will de-energize mingnet 13 frst and
then magnet 12. The de-energizing of the
magnets naturally permits the armatures to
drop, therefore. the circuits to the signals
are- closed and the signals connected with
contacts 20 and 20* operated when the mag-
nets are de-energized. Tt will readily be
scen that such an arrangement permits a

The electric cir--
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signal to be set in the event the electrical
current to the magnets is interrupled as
would happen whenever the wires were cut
or the source of energy stopped, the cur-
rent acting to normally energize the mag-
nets and retain the armatures out of signal
ing contact. When magnet 12 is de-ener-
gized, the contact 16 drops, thus making elec-
trical connections through the end 19 and
its mating portion 20, suitable wiring con-
nections being made through the biading
posts with 2 signal set by reason of the con-
tact between the points 19 and 20. It is de-
sirable o prevent setting of a signal in the
opposite direction by contact being nade
between 19 and 20* under magnet 13 as
magnet 13 is de-energized n a relatively
short time after magnet 12 when the train is
moving in that divection. Therefore, it 1s
essenblal to prevent the member 19* from
making electrical contact with the member
20°, o accomplish this is the object of my
invention.

Referring to the drawings, T attach at the
end of the armatures 14, 15, forwardly ex-
tending arms 21, 22, having depending front
ends 23, 24, the arms being arranged a slight
distance apart. It will be observed that be-
cause of the pivotal mounting of the arma-
tures 14, 15, when the magnets are de-ener-
gized, the arms 21, 22 will drop. FPivoted on
the lower end 23 of the arm 21 is & bell cranlk
95 the pivotal connection 26 being at the end
of one arm. The other arm of the crank
arranged to extend upwardly as at 27. &

ig
Sim-
ilarly, upon the lower end of arm 22 1s 2
pivot 28 that carries a reversely positioned
bell ecrank 29 having an upwardly presented
arm 33. For supporting the bell cranks 25
and 29 in the positions shown in the draw-
ings, I provide in each a slot that receives the
pivot pin 28 or 26 of the other bell crank.
Thus the bell crank 25 is pivoted to the de-
pending end 23 of arm 21 and supported on
the depending end 24 of arm 22 while cranl
29 is pivoted on the depending portion 24 of
arm 22 and supperted by portion 23 of arm
91. Pivoted to the upper part of the portion
923 of arm 21 by a pin or similar member 30
isadog81. The dogis substantially crescent
shaped in elevation, the pivot point being
placed near one of the points preferably the
Tower which results in the dog being mount-
ed in unbalanced position. The point
arranged adjacent the upstanding end 33 of
the bell crank 29 with the other point over-
lying the pivot 34 of another similar but re-
versely positioned dog 35. The dogs are piv-
oted and supported on the arms 21, 22, simi-
larly to the pivot and support of the bell
cranks 25, 29, but in reverse order. Nor-
mally the lower points of the dogs 32 and 35
are engaged by the upper ends 33 and 27 re-
spectively of the bell cranks 29 and 25 and
maintained with the upper points out of en-
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gagement with the pivot ping 30 and 34. It
will be observed that bell crank 29 is in front
of crank 25 as seen in Figures 1, 2, 5 and 6
and that dog 81 is in front of dog 35. When
arm 21 is drepped by reason of the de-ener-
gization of coil 12, the depending portion 23
and its accompanying members will also
drop. Fhis tends to move the end 27 of
crank 25 inwardly and the end 83 of crank
99 outwardly pivoting about and sliding on
the pin 26. "It also causes the upper end of
dog 32 to drop onto the pivot pin 34 by rea-
son of its support on the pivot 30. The
lower point or end of the dog is made sufli-
ciently long so as to be engaged Dy the up-
per end 27 of the erank 25, when the end 27
is swung inwardly, the inner end of the dog
35 ig likewise pushed inwardly and the outer
end is raised from its rest on the pivot 30.
Projecting between the depending ends 23,
24, of the arms is a stop 36, securely fas-
tened to the under portion of the base 10.
This stop is provided on each side with
notches formed by outstanding ears 37 and

38, and with an upwardly extending wall 39, ¢

the stop being arranged in position so that
as the mmner end of the dog 85 is divected in-
wardly by reason of the contact therewith of
the upstanding portion 27 of the crank 25,
the end will then overlie the ear 37, the wall
39 preventing the dog 35 from being swung
past its pivotal point and becoming inopera-
tive. Whereupon, when magnet 13 is de-
energized, the arm 22 which supports the
dog 85 can drop but n relatively short dis-
tance, which distance 1s that between the
end of the dog 85 and the ear 37 and which 1s
sufficient to move the point 18* out of con-
tact with the point 40 (see Fig. 1), but which
prevents the point 19* moving into electrical
contact with the point 20*. It will thus be
observed that & circuit is made by reason of
the closing of the circuit through the points
19 and 20 and that another circuit, that con-
trolled by the points 19> and 20¢ is prevented
from closing by veason of the interlock as
above described. This condition prevails
until the train reaches a point beyond the
crossing or block where circuit conditions
are changed in a suitable manner to ener-
gize hoth coils 12 and 13, whereupon the ar-
matures 14 and 15 are drawn upwardly into
contacting position and the electrical civeuit
through the points 19 and 20 is broken and
the contact points are moved to the position
shown in Fig. 1, while the dogs 32 and 35
and the bell cranks 25 and 29 are restored to
normal position as shown in Fig. 5 of the
drawings.

train app
direction will de-energize
nermits a contact to e

A
A

192 and 20* controliad thereby, the ope
of the lock being the reverse of that previ-

ously. described.
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Tt will be apparent to those skilled in the.

art to which this fnvention pertains that
once a circuit having .Mn mwda through
contact points 19* as nd 20%, d cirenit will
be maintained and the (’los ng 01 the other
cir (*u%i.) namely, that controll ed by points 19
and 02, cmnof under any circumstances be
closed to operate the signal umu olled there-
by. Tt is clearly pOxnted out herein that the
mmmt are both de-energized and re emain
o until the train reaches n point which will
restore circuit conditions, thft* js, which will
energize the magnets to Lreak the cireuit
controlled by the points 192 and 20%, and
also raise the armature of the cther macmet
to pro"ent the signal being moved by the cir-
cuit controlled by the pomts 19 and 20. An
important feature of this invention, as has
been observed, resides in the provision of
cireuit- condolhnfr means so that whenever
a c11'cult to one of the magnets 13 tampered
with in any form the signal controlled by
that magnet will be sct and cannot be
changed until the circuit controlling same
nmonet is actuated in the manner deseribed
hLerein to change the SLZ_{DJL set,

T am aware that rmodifications of such
device may be made and T conternplate all
such modifications as are unhmced within
the scope of the appended claims

I claim —

1. An inter-locking relay including con-
tacts normally held out of contac tlno DOSI-
tion, magnets having armatures : for ((mtrol—
ling :smd dontacts, arw g connected to said
‘n'nmim es and momblu thereavith, moeans

arried by each arm for cvoperating with
L}w‘ pther arm to prevent movement of one
arm info cirenit closing position when the
other arin has been moved from normal Do-
sition.

2. An interlockinsz relay,
cuit cloging members, a 810D, ¢ arried by
the vespective cireuit C](;SH““‘ members and
0 voble thereon into paths infersectini . Ld

stop, an:l means carried by each cireuit clos
mg :mmber { h the other

(‘(‘)]Ylp‘" 31 1’] g (‘ ir-

engaging the dog «
civewit closing Tnember to move it info its
zald path.

3. An interlock for ve
compination, ecircuit closing
mally held out of contacting
carvied Ly each of said members
covried By eacli arm for cooperative enzape-
ment with the means on the other srm
umth to pﬂlnnt one ‘mm‘*el'q to
cloge o cirvenit and to m ev ‘he other 1em-
ber from closing its ‘Cmi when said mem-
ave out of normal positi on.

of said

=

.In com}mmimn. eans

o

o) Con-
for cloging eitier tvwg cirenits, said
1cts being nmm‘ﬂ] st of closing po-
N, AN ATIL eAlT ied by each con tmt. and

means on one arm cooperating with like
means on thie other arm to restrain one con-
tact {rom moving into closing posmon when

the other con stact is in circuit closing posi- -

tion.

mreans to prevent more than one circuit being
closed at o time, said means including recip-
vocating arms, bell cranks, each bell crank
being pivote d on one arm and having a sup-
port on the cther arm, dogs piv ot‘tlb sup-
ported on cach of said arms in unbalanced
poo ition, the pivot ot each forming a stop
for the otnek, “and a bar having notches for
cuwwement by the shorter ends of said
dogﬁ the bell eranks havi ing upstanding por-
tions to engage the shorter “ends of said dogs
and direct same into said notches when
either of said arms is dropped.

8. Tn combination, a relay including two

magnets fldapteal to be successively de-ener-

gized, a contact for closing a « circuit carried
by the armature of each mfwnet, an arm at-
t rehed to each contact, similar members cor-
espondingly arra Iwed on each arm for co-
opemtlw engagemernt when said arms are
moved; a StOD in the path of movement of
cu‘tam of said members adapted for en-

gagement by either of the members, and

eans wlso. ¢ 1pportu1 on the arms for di-
recting one of said members into engage-
ment with said stop when either contact 1s
1.10\ ecl into circuit closing p051t10n.

An interlock for a 1'ehv, in combina-
non <(\ut‘ ¢t members ad.Lp ted to be attached
to ond movable with uaid contacts, arins ex-
tending drom rxu\] members and having
owpwardiy extending end portions, each of
suid. ends h‘wmfr a bell erank ]mfoted at
one end thereon, one leg of which crank Is
supported Qwastanm:ulv horizotnally on a
pivet vqth the other cravk, the other leg
of said crank extending up\vaxdh, a dotr
pivotally ;ommtul on each of the down-
wardly extending euds of said arms in un-
balanced nos‘mon the longer end of each
dog arrangad to - fall Lx;_zamst the pivot of the
other dog, the short ends of said dogs adapt-
ed to be engaged by the 111‘st(wd1n(r legs of
the bell crank pivoted on the other arm, a
stop projecting between said arms and hav-
ing notches therein digposed near the lower

s of said dogs. the tatter 1»91114r arranged
a4 Jde-energination of the coil. one
contaet Letween the. dog
tbell er o diveet the contacting end
of the dog into the adiacent notch in said
stop o prevent the droe ])Dlh?_ of the other
Brm and its attachied contact.

U at Chiengs. Mionte m TMineis, this
woof Moy, AL D 1918
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5. In combination, means to close cn"cults, :
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