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To all chon it may concern. 
Be it known that I, WILLIAMI KAISLING, a 

citizen of the United States of America, 
residing in Chicago, in the county of Cook 
and State of Illinois, have invented certain 
new and useful Improvements in Relays. Of 
which the following is a specification. 
My invention relates to electromagnetic 

I'elay structures and has Inore particularly 
to do with structures of the kind that are 
provided with a circuit changing spring 
movable to an off-normal position upon one 
operation of the electromagnetic structure 
and returnable to normal position upon a 
second operation of the electromagnetic 
Structure. . 
The structures of the prior at which ac 

complished the above results have all been 
cumbersome, inefficient structures, most of 
which were provided with a pair of electro 
magnets, one electromagnet operating to he 
chanically lock up its armatu'e when it en 
ergized and a second electromagnet operat 
ing to mechanically unlock the al'mature of 
the first electromagnet when it energized. 
It is devices of this kind which I have had 
especially in mind in developing my inven 
tion. 
An object of iny invention is the provision 

of an improved device of the class above 
described including an ordinary telephone 
relay provided with a single operating elec 
tromagnet and armature. 

It is a further object of nay invention to 
produce an improved device which obviates 
all the undesirabie features for ind in the struc 
tures of the prior art and eit bodies desirable 
features and advantages all in a simple, effi 
cient and economical manner; and to the 
accomplishment of this object and such oth 
e1's as may hereinafter appear, my invention 
consists in the novel details of construction, 
parts and combination of parts hereinafter 
described, and particularly pointed out in 
the appended claims. 

I will now refer to the accompanying 
drawing in which I illustrate one embodi 
ment of my invention. The like reference 
characters in the different views denote like 
parts and in which 

Figure 1 is an elevation of the relay 
structure of my invention showing the coll 
tact springs in one of their positions; 

Fig. 2 is a plane view of Fig. 1 showing 

nounting plate 5. 

the relay with its protective shell in sec 
tion; - 

Fig. 3 is a right end view of Fig. 1; 
Fig. 4 is a view showing the contact 

Splings in an alternate position to that 
shown in Fig. 1; 

Fig. 5 is an enlarged fragmentary sectional 
yiew showing one method of mounting the 
interrupter disk, and 

Fig. 6 is an enlarged view of the inter 
rupter disk. 

Referring now more in detail to my in 
vention as illustrated, it comprises a mag 
Inet coil A. Wound upon a core 1, which is 
provided with spool heads 2 and 3 mounted 
upon it. An angular heel iron 4 is pro 
vided, an arm of which extends forward 
parallel to the core 1 of the coil. A to the 
front end of the same and serves to extend 
one pole of the magnet to the front end of 
the structure. The core 1 has a screw 
threaded extension 1 which extends through 
suitable openings or orifices in one arm of 
the heel iron 4 and in the mounting plate 5. 
The coil A and heel iron 4 as a whole are 
Securely held to the mounting plate 5 by 
means of a nut 6 which has screw threaded 
engagenient with the extension 1 of the core 
1. Terminals 7 and 8 for the coil winding 
are suitably fastened to the spool heads 2, 
and extend through suitable openings in the 

An ari nature 9 is piv 
otally mounted upon the metallic spool head 
3 by means of a hinge 10 Suitably fastened 
to the said non-magnetic head 3 by means of 
screws 11. A screw threaded stud 12 suit 
ably fastened to the forwardly extending 
portion of the heel iron 4 carries a split 
hut 13 having screw threaded engagement 
with the said stud 12. A suitable orifice i4 
in the armature 9 is provided for the pas 
sage of the said stud 12. This nut 13 in 
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conjunction with the stud 12 allows adjust 
ment to limit the throw of the armature 9. 
An interrupter disk M is rotatably mount 

ed upon the forwardly extending arm of the 
heel iron 4 by means of a stud 15 fastened 
to the said heel iron 4 in any suitable man 
ner. A cylindrical member 16 is rotatably 
supported by the pin 15 and is provided 
with a pair of flanges 16 and 16° which se 
cures the disk M to the shank 16. The cylin 
drical member 16 rotatably supports the 
disk M and serves as a bearing for the 
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same. A ratchet R is formed integrally 
with the disk M by means of a shearing op 
eration, that is, the metal of the disk to 
form one of the teeth 17, is ruptured on 
three sides as at 18, 19 and 20 and then the 
free portion 21 is pressed down to for the 
tooth, as clearly illustrated in Fig. 5, thus 
leaving a recess into which the pawl 22 fits. 
The pawl 22 is pivotally supported upon 
the arnature 9 by means of the pivot pin 
23 which passes through the ears 9 and 
9" formed integrally with the armattie, and 
provides means for rotatably stepping the 
disk M, Step by step, as will be presently 
described. A tension spling 24 serves to 
keep the nose 22 of the pawl 22 in engage. 
ment with the latchet of the disk. The 
spring 24 is fastened at its one end to the 
hinge 0 by means of one of the screws 1. 
The free end 24 of the tension spiring 24 
rests against the angular portion 2:2* {}f the 
awl 22 and is held in place by the turned 

oyer portion 22 and 22 of the pawl 22. A 
plui'ality of depressions or recesses 25 and 
26 are forined or punched in the disk \, the 
depressions 25 being of a greater lepth th:3 
those bearing the reference intineral 26 for 
a purpose to be hereinafter explained. 
A plurality of teeth 2S are formed upon 

the periphery of the disk yi and in con 
junction with the downwardly turned por 
tion 22 of the pawl 22 acts as a check or 
stop so that for each attraction of the arma 
tle 9 the paw 22 steps the disk one step 
only, and upon the ful attraction of the a 
nature 9 the part 229 eng: tooth 28, 
thus preventing an over-run operation of the 
disk M due to its moment in caused by the 
pawl striking the disk. Two sets of coil 
act splings 30, 31 and 32 ai'e insulatingly 

ges : 

nointed upon the heel iroi; 4 by means of 
the screws 33. The terminal ends of the 
Springs extead through a 
Jointing plate 5. The cont: 
of each set is provided with a 
sfiid ol' button 34 notated upon its 
free end and extending dow, was dy. Tie 
iro Inded end of the litton 34 ests in either' 
a depression 25 or a depression 26 as the 
case hay be. A cylindical casing 40 is 
provided to inclose the entire relay aid has 
Sc'ew threaded engageinent, with threads on 
the mounting plate 5. 

For the purpose of illustration, have 
shown a make and break combination of 
contact springs, but it is to be understood 
that various other combinations may be 
used, also any number of Sets of spiring: 
may be used, and by having recesses 
three depths instead of two a three-position 
switch nay be secured. Referring to Fig. 
i, I show the studs 34 resting in the de 
pressions 25, and when in this position, the 
contact, springs 30 and 31 are open wisiie 
contact springs 31 and 32 are closed. Now, 

the gap between the fixed poles of the mag 
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when an impulse of current ol' a circuit is 
closed through the vinding of Inaghet, A, the 
electromagnet attracts its almature 9 and 
causes the pawl 22 to 'otate the interiuptel' 
disix A through the space of one tooth only 
due to the engagement of portion 22 of 
pawl 22 with a tooth 28 upon the peripheiy 
of the disk yi, as previously described. 
This moveinent of the disk i? causes the de 
pressions 25 to be stepped from thder the 
buttons or blitton 34 and to bring shallow el' 
depressions 26 in position under the blit 
tons 34. When in this position, the contact 
spring 31 is forced into engagement with 
the contact spring 30 and disengages the 
contact, spring 32, as illustrated in Fig. 4. 
Jpon the next energization of magnet A, its 
arinature 9 is again attracted causing the 
pawl 22 to thrust, the disk M another step 
in the same anner as previously disclosed, 
causing the depressions 26 to move from un 
der the buttons 34 and place the depres 
sions 25 in position under the buttons 34. 
The depressions 25, being of a greater depth 
than depressions 26, permit the spring 31 to 
disengage spring S0 and to move into con 
tact, with spring 32. For each actuation of 
the relay alimature 9, a circuit change is 
brought about as just described. 

It will be thus apparent that I have pro 
vided a relay of novel form and while I 
have described the invention with particular 
reference to the details of a specific co 
striction. it say be readily seen that vari 
ous modifications, alterations and substi 
tutions raay be made thereon and still coine 
within the spirit, and scope of the appended 
clairts. The interrupter disk Mi, for ex 
ain pie, is shown having a certain combina 
tion of depressions which operate in co 
junction with a certain spring combination, 
bit, it is evidcat that, the coinibination of de 
pi'essions lay be changed to operate in dif 
{erent spring combinations and stili come 
within the scope of the appended claims. 
What clain as new, and desire to sectire 

by United States Letters Patent, is: 
1. The coli bination with a magnet having 

a core, of a tenbei Sectiled to the rear end 
of the core and serving to extead the mag 
netic circuit of the ragnet toward the front, 
end thereof, as a rinnature adapted to bridge 

netic circuit when the stagnet is energized, 
a contact Spirig Supported by said ember 
and having a nolina and an alternate posi 
tion, and 3) eas interposed between said 
ariature and said spring whereby said 
Spring is noved from its normal to its alter 
late position ilion osae energization of said 
elect:"O Ragnet, and from its alternate back 
to its hormal position upon a subsequent 
elergizatiot of said magnet, said means in 
cluding a disk rotatably secured to said 
rember provided with depressions of differ. 
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ent depths for receiving buffers attached to 
said springs. - 

2. The combination with a magnetic coil, 
of a core extending through the coil, a men 
be) to which said core is secured, said mem 
ber extending parallel with the core to a s 

point adjacent to the front end of the core, 
an al'mattle for said magnet, a contact 
spring extending parallel to said member. 
and means connecting said spring to said 
almature whereby for one energization of 
said magnet said contact spring is moved to 
its alternate position and for a second ener 
gization of said magnet said contact Spring 
is noved to its normal position, said means 
including a disk rotatably attached to said 
nember, and a pawl attached to said arma 
ture coöperating with teeth formed in said 
disk. 

3. The combination with a magnet hav 
a core, of a meinber secured to the rear end 
of the core and serving to extend the mag 
netic circuit of the magnet toward the front 
end thei'eof, an armature adapted to bridge 
the gap between the fixed poles of the mag 
hetic circuit when the magnet is energized, 
contact springs supported by said member 
and having normal and alternate positions, 
and registering recesses and projections be 
tween said springs and said armature for 
moving said springs to their alternate posi 
tion for one actitiation of Said armature and 
back to their normal position for a second 
actuation of said arimature, Said recesses 
being formed in a disk 1'otatably secured to 
said member and said projections being 
buffel's attached to said contact springs. 

4. The combination with a magnet having 
is core, of a heel iron secured to the rear of 
the core and serving to extend the mag 
netic circuit of the magnet toward the front 
end the 'eof, an armature adapted to bridge 
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the gap between the fixed poles of the mag 
netic circuit when the magnet is energized, a 
contact spring supported by said member 
having a normal and an alternate position, 
a rotatable member pivotally secured to said 
heel iron for moving said contact spring 
from one of its positions to the other, a pawl 
operated by said armature for rotating said 
rotatable member to cause such operation of 
said contact spring, and means carried by 
the airinature for preventing an overrun op 
eration of said rotatable member. 

5. The combination with a magnet having 
a core, of a heel iron secured to the rear of 
the core and serving to extend the magnetic 
circuit of the magnet toward the front end 
thereof, an almature adapted to bridge the 
gap between the fixed poles of the magnetic 
circuit when the magnet is energized, a con 
tact spring supported by said member hav 
ing a normal and an alternate position, a 
irotatable member secured to said heel iron, 
a pawl for said armature for rotating said 

8 

member, said pawl adapted to prevent said 
rotatable member from being moved more 
than one step for each operation of said 
almature, and means interposed between 
said spring and said rotatable member for 
moving said spring from its normal to its 
alternate position when said pawl rotates 
said member one step and for moving said 
spring from its alternate back to its normal 
position when said pawl rotates said member 
a Second step. 

6. The combination with a magnet having 
a core, of a heel iron secured to the rear of 
the core and Serving to extend the magnetic 
circuit of the magnet toward the front end 
thereof, an armature adapted to bridge the 
gap between the fixed poles of the magnetic 
circuit when the magnet is energized, a con 
tact spring supported by said member hav 
ing a normal and an alternate position, a 
Potatable member secured to said heel iron, 
a pawl for said armature for rotating said 
member, means interposed between said 
spring and said rotatable member for mov 
ing said spring from its normal to its alter 
nate position when said pawl rotates said 
member one step and for moving said spring 
from its alternate back to its normal posi 
tion when said pawl rotates said member a 
second step, and means for preventing said 
rotatable member from moving more than 
One step for each operation of said driving pawl. 

7. A device of the character described in 
cluding a rotatable member provided with 
teeth, a driving pawl for engagement with 
said teeth to rotate said rotatable member, a 
second set of teeth for said rotatable inem 
ber, and means carried by said driving pawl 
for engagement with said second set of teeth 
to prevent said rotatable member from mov 
ing more than one step for each actuation of said driving pawl. 

8. A device of the character described in 
cluding a flat rotatable disk provided with 
peripherally disposed teeth. intra-peripher 
ally disposed teeth for said rotatable men 
ber, a driving pawl for engagement with 
said latter teeth for rotating said member, 
and a member carried by said driving pawl 
for engagement with said peripherally dis 
posed teeth for preventing an overrun op 
eration of said rotatable member. 

9. A device of the character described in 
cluding a flat rotatable disk provided with 
peripherally disposed teeth, intra-peripher 
ally disposed teeth for said rotatable mem 
ber, a driving pawl for engagement with 
Said latter teeth for rotating said member, 
and a member carried by said driving paw 
for engagement with said peripherally dis 
posed teeth to insure that said rotatable 
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member will be moved only one step for each operation of said driving pawl. 
10. A device of the character described 30 
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including a rotary disk provided with re 
ripherally disposed teeth aid with intra 
peripherally disposed teeth, a driving pavi 
for engagement with one of said sets of teeth 
for rotating said neinber, and a heinber 
carried by said driving pawl for engage 
inent with the other Set, of said teeth to limit. 
the actuation of said disk. ii. A relay structure inci ilding a jaagilei, 
spool, a heel iron attached to the cead of any - 88. 

said magnet, spool, an ariaatli'e carried by 
said magnet, spool, a contact spring S3 cli{{i 
£o said heel iron, and nechanism actuated 
by said ar; lattire for noving said contact 
spring from a normal to an all ate posi 
tion for one actuation of said aliature anti 
for moving said spring fi'Oin its alienate 
its normal position for a second actuation 
of said araatu'e. Said nech: nisin incial fig 
a disk provided with two sets of teeth and : 
pawl for coöperation with both sets of teeth. 

12. A relay structure of the class described 
including a heel iro: , ; contact 3:2::ing ca 1'- 
ried by said heel iron, a rotary member car 
iied by said heel iroi, an a 'mature provided 

t 

with a pawl for rotating said rotary inel 
her, said rotay line:mber also carrying he 
coöperating with said pawl to prevent Sai 
rotary member from being moved more tha}. 
(one step for each operation of said arma 
ture, and a projection for said Spring adapt 
ed to register with depressions of different 
depths in said rotary member whereby said 
Spring is moved from one of its positions to 
the other and Vice versa. 

13. A device of the characte: described in 
cluding a misgaret, a heel iroin to which the 
core of said thagnet, is secured, a pin secuied 
to Said heel i iron, a disk "okatably held in po 
sition by Said pin, and an arinat: 'o for said 
magnet conjected to one of the spool heads 
of said ragnet and provided with a pawl 
fol' rotating said disk. - 

14. A device of the chai'acter described in 
cluding 8, magnet, a heel iron to which the 
core of Said magnet is Seclied, a pin secured 
to said heei iro), a disk rotataily held in po 
sition by said pin, an altimatiii'e for said mag 
net connected to one of the spool heads of 
said maglei, and provided with a pawl for 
rotating Said disk, and contact springs se 
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cured to said heel iron adapted to be oper 
ated by the rotation of said disk. 

15. A device of the character described in. 
cluding an electromagnet, provided with a 
core, a heel iron Secured to said core, a disk 
iotatably supported upon said heel iron, an 
anature for said electromagnet, a pawl 
ivotally secured to said a mature for ro 

fatig said disk, and a spring associated 
with said armature for maintaining said 
}}aw in engagement with said rotary disk. 

16. A device of the character described in 
citlding a lagnet, ai, angular heel iron coin 
lected to said magnet and having one of its 
limbs extending forward parallel to the core 
of the imaget, an armatire connected to a 
spool head of the Bhagnet and adapted to 
close a magnetic circuit between the free ex 
£i'emity of the magnet and the free exten 
ity of said heel iron, a rotary disk supported 
on the free extremity of said heel iron, and 
a Spring-pressed payl carried by said ar 
nature for rotating said disk, said disk 
being ai'anged to alternately open and close 
a set of contacts upon alternate energiza 
tions and de?nergizations of said magnet. 
1. : the character described in 

- 

1. A device of 
cluding a magnet, an angular heel iron con 
nected to said magnet and having one of its 
limbs extending forward parallel to the core 
of the magnet, an amature connected to a 
spool head of the magnet and adapted to 
close a lagnetic circuit between the free ex 
tremity of the magnet, and the free extrem 
ity of Said heel iron, a rotary disk supported 
on the free extremity of said heel iron, and 
a spring-pressed paw carried by said arma 
ture for rotating said disk, said disk being 
ai'i'anged to alternately open and close a set 
of contacts upon alternate energizations and 
de&nergizations of said magnet, and means 
carried by Said armature for coöperation 
With said rotary disk to prevent, an improper 
operation of the same. Signed by me at Chicago, in the county of 
Cook and State of illinois, in the presence 
of two witnesses. 

- WAM KAISLING, 
Witnesses: 

MARLE BREEN, 
M. R. Roc{FORn. 
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