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To all whom it may concern. 
Be it known that I, FRANK. E. LULL, 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. ulty to an interlocking relay. 
One of the objects of my invention is to 

provide interlocking means for an electical 
relay which will be positive in action and 
prevent unanipulation thereof to incorrectly 
operate the circuits controlled thei'eby. 
Another object is to provide a mechari'a 

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 i'elay 
is acted upon through the proper electrical 
circuits. . 

A still further object is to improve inter 
locking relays for successful commercial 
S. 

accomplish these and other orjects by 
roviding the contact inge's of an electri at 

relay with trnis and mounting on the all is 
similar members arranged for cooperation, 
the various enber's acting to revet, a sec 
ond set of circuits being closed while the 
first, is closed and which will not prevent 
both sets of circuits being opened. 

In the drawings:-- 
Fig. is a front elevation of an electrical 

relay provided with the preferred enbocii 
ment of ny invention. 

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

Fig. 3 is a section on line 3-3 of Fig. 1. 
Fig. 4 is a section on line 4-4 of Fig. 

1, and - 
Fig. 5 is an enlarged elevation of the in 

terlock of my invention. 
Fig. 6 is an enlarged elevational view of 

the interlock of Figure 5 with the parts in inter-locking position. 
In providing a signal apparatus Yith re 

lays for the operation of the signals by 
injeans of trains passing along tracks, it is 
essential especially on single track lines to 
interlock the signals so as to prevent 
lision between a train entering a block in 
which another train is approaching fro; the 

which opposite direction. The interlocks 
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are now employed are of such a nature as to 
Peri) is changing the signals by certain short 
circuiting of the various electrical circuits 
controlling the signaling device. 

It is the object of my invention to over 
relays by providing an interlock for a relay 
in which the snagnets are successively acted 
upon by the trains passing along the track 
so that a signal Once being set by an ap 
proaching train is not changed until that 
train has changed circuit conditions to clear 
the signal. Also, the interlock prevents a 
signal being Set in the opposite direction 
'vhich sometimes happens when the train is 
passing 'apidly over the various contacts in 
the track. I have shown the preferred em 
iodii ent 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 to a suitable sup 
port through the legs 11 preferably with 
the magnets in a vertical position. Mounted 
on the base 10 are the lagnets 12 and 13. 
in the landerside of the base () are the 
a'i attles of the magnets comprising elon 
gated portions 14, 5, which are pivoted to 
the base portion for swinging movement. 
The arnatures 14, 15, carry contact arms 16. 
... which arms are provided with spreading 
jaws 18, 19. (see Fig. 4). 
cuits of the magnet are normally closed, that 
is to say, the magnets are energized. To 
operate the signals the circuits must be 
broken, or shunted, or the magnets other 
Wise de-energized. The magnets 12 and 13 
are connected through suitable wiring and 
binding posts with the track rails so that 
a train approaching in one direction will 
de-energize magnet 12 and then 13, and after 
passing the crossing or highway or on leav 
ing the block by engaging other contacts 
Yill energize both magnets, thereby opening 
the circuits to the signals. In like manner, 
a train approaching from the opposite direc 
tion will de-energize is lagnet 3 first and 
then magnet 12. The de-energizing of the 
magnets naturally permits the ariatures to 
drop, therefore, the circuits to the signals 
are closed and the signals connected with 
contacts 20 and 20 operated when the inag 
nets are de-energized. It will readily be 
seen that such an arrangement permits a 
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signal to be set in the event the electrical 
current to the magnets is interrupted as 
would happen whenever the wires were cut 
or the source of energy stopped, the cir o rent acting to normally energize the Inag 
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 inating portion 20, suitable wiring con 
nections being made through the biading 
posts with a signal set by reason of the con 
tact between the points 19 and 20. It is de 
sirable to prevent Setting of a signal in the 
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opposite direction by contact being inade 
between 19 and 20 under magnet 13 as 
in agnet, 13 is de-energized in a relatively 
short time after magnet 12 when the train is 
moving in that direction. Therefore, it is 
essential to prevent the member 19 from 
making electrical contact with the member 
20. To accomplish this is the object of my 
invention. 

Referring to the drawings, 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-einer 
gized, the arms 21, 22 will drop. Pivoted on 
the lower end 23 of the arm 2i is a be crank 
25 the pivotal connection 26 being at the end 
of one arm. The other arm of the crank is 
arranged to extend upwardly as at 2. Sin 
ilarly, upon the lower end of arm 22 is a 
pivot 28 that carries a reversely positioned 
bell crank 29 having an upwardly presented 
arm 33. For supporting the bell cranks 25 
and 29 in the positions shown in the draw 
ings, provide in each a slot that receives the 
pivot pin 28 or 26 of the other bell crank. 
Thus the beli crank 25 is pivoted to the de 
pending end 23 of arm 21 and supported on 
the depending end 24 of arm 22 while crank 
29 is pivoted on the depending portion 24 of 
arm 22 and supported by portion 23 of arm 
21. Pivoted to the upper part of the portion 
23 of arm 21 by a pin or similar member 30 
is a dog 31. The dog is substantially crescent 
shaped in elevation, the pivot point being 
laced near one of the points preferably the 
ower which results in the dog being motint 
ed in unbalanced position. The point 32 is 
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 
ally the lower points of the dogs 32 and 35 

are engaged by the uppe ends 33 and 2 re 
spectively of the be cranks 29 and 25 and 
maintained with the upper points out of en 
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gagement with the pivot pins 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 31 is in front of dog 35. When 
arm 21 is dropped by reason of the de-ener 
gization of coil 12, the depending polition 23 
and its accompanying members will also 
drop. This tends to move the end 27 of 
crank 25 inwardly and the end 33 of crank 
29 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 sui 
ciently long so as to be engaged by the up 
per end 27 of the crank 25, when the end 27 
is swung inwardly, the inner end of the dog 
35 is 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 inner end of the dog 35 is directed in 
Wardly by reason of the contact therewith of 
the upstanding portion 2 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 35 can drop but a relatively short dis 
tance, which distance is that betwee; the 
end of the dog 35 and the ear 37 and which is 
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 a 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 
rom closing by I'eason 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 both coils 12 and 13, whereupon the ar 
matures 14 and 15 are drawn upwardly into 
contacting position and the electrical circuit 
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 bel cranks 25 aind 29 are l'estored to 
normal position as shown in Fig. 5 of the 
drawings. 
A train approaching from the opposite 

direction will de-energize coil 13 first which 
permits a contact to he inade through points 
98 and 208 controllied it thereby, the operation 
of the lock being the reverse of that previ 
ously described. 
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It will be apparent to those skilled in the 
art to which this invention pertains that 
once a circuit having been made through 
contact points 19 and 20", said circuit will 
be maintained and the closing of the other 
circuit, namely, that controlled by points 19 
and 38, cannot under any cirthstances be 
closes to operate the signal controlled theire 
by. it is clearly pointed out herei that the 
magnets are both de-energized and remain 
so until the train reaches : point which will 
restore circuit conditions, that is, which will 
energize the lagnets to reak the circuit 
controlled by the points 19 and 20, and 
also raise the armature of the other magnet 
to prevent the signal being moved by the cir 
cuit controlled by the points 19 and 20. An 
important feature of this invention, as has 
been observed, resides in the provision of 
circuit-controlling means so that whenever 
a circuit to one of the ragnets is taiapered 
with in any form the signal controlled by 
that magnet will be set and cannot be 
changed until the circuit controlling same 
magnet is actuated in the manner described 
herein to change the signal set. 

an aware that codifications of such a 
device may be made and contemplate all 
such modifications as are embraced within 
the scope of the appended claims. 

claim :- 
1. An inter-locking relay including con 

acts normally held out of contacting posi 
tion, magnets having armatures for control 
ling said contacts, aris connected to said 
armatures and movable there with le:ns 
carried by each arm for cool:erati; t 
the other arim to prevent move inent of one 
arm into circuit closing position when the 
other arn has been moved froni iOjina po 
sition. 
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inovable thereon into paths intersec 
stop, a nil means carried by each circuit clos 

2. An interlocking relay, comprising cir 
cit closing members, a stop, city's carried by 
the respective circuit closing members and 

said 

ing leiber engaging the dog on the other 
circuit closing member to move it into its 
said ath. 3. An interlock for relays including in 
coinioination, circuit closi 3'S C 
inally held out of contacting losition, arias ) is 

carried by each of said meanbers, and means e. 
... 'ried y each ; run fi (; ; , pe!":tive entrare 
eat with the means in the other 3 in 

whereby to permit one Yi said heinbers to 
circuit and to reve{ }he other bein 

i.e. from closing its circuit, when said men 
bei's are out of normal position. 

-i. In combination, neans it cluding con 
; for closing eitier of two circuits, said 
acts being normally out of closing po 

sition, an arm carried by each contact, and 

means on One arul cooperating with like 
means on the other arm to restrain one con 
tact from moving into closing position when 
the other contact is in circuit closing posi 
tion. 

5. In combination, means to close circuits, 
Jeans to pres ent more than one circuit being 
closed at a title, -- 
locating arms, bell cranks, each bell crank 
being pivoted on Oile arm and having a Sup 
port on the other arm, dogs pivotally sup 
ported on each of Said arms in unbalanced 
position, the pivot of each forming a stop 
for the other, and a bar having notches for 
engagement by the shorter ends of said 
dogs, the bell cranks having upstanding por 
tions to engage the shorter ends of said dogs 
and direct same into said notches when 
either of said arms is dropped. 

6. in combination, a relay including two 
magnets adapted to be successively de-ener 
gized, a contact for closing a circuit carried 
by the al'mature of each magnet, an arm at 
tached to each contact, similar members cor 
respondingly arranged on each arm for co 
operative engagement when said arms are 
i:ovel, a stop in the path of movement of 
certain of said members adapted for en 
gagement by either of the members, and 
reans also supported on the arms for di 
recting one of said members into engage 
inent, with said stop when either contact is 
moved into circuit closing position. 

7. An interlock for a relay, in combina 
tion, contact members adapted to be attached 
to 2nd movable with :aid contacts, arius ex 
tending from said member's and having 
ov : wardly extending end portions, each of 

said ends having a bell crank pivoted at 
one end thereon, one leg of which crank is 
supported Substantially horizotnally on a 
pivot with the other crank, the other leg 
of said crank extending upwardly, a dog 
pivotally connected on each of the down 
wardly extending eat is of said arms in un 
bilanced position, the Oiger end of each 
dog arranged to fail against the pivot of the 
other dog, the short ends of said dogs adapt 
ed to be engaged by the upstanding legs of 
the bell crani pivoted on the other arm, a 
stop projectig between said arms and hay 
ingr notches therein disposed near the lower 

is of said dogs, the after being arranged 
'vereby oil e-ellergization of the coil. one 
a'ili l'ops causing: {{ntact between the dog 
as ell citill to direct the contacting end 
of the dog into the adjacent notch in said 
stop ti level: the dropping of the other 

and its attached contact. 
Signed at Chicago. Siate of Illinois, this 

13th lay of May, A. D. 191S. 
FRANK EDWARD LULL. 

said means including recip e 
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