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To all whom it may concern:

Be it known that I, Witrian Kasting, 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 ITmprovements in Relays, of
which the following is a specification.

My invention relates to electromagnetic
relay structures and has more particularly
to do with structures of the kind that are
provided with a civcuit 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
strutture.

The structures of the prior art 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 ne-
chanically lock up its armature when it en-
ergized and a -second electromagnet operat-
ing to mechanically unlock the armature of
the first electromagnet when it energized.
Tt is devices of this kind which I have had
especially in mind in developing my inven-
tion. , :

An object of my invention is the provision
of an improved device of the class above
described including an ovdinary telephone
relay provided with a single cperating elec-
tromagnet and armature.

It is a further object of my invention to
produce an improved device which obviates
all the undesirable features found in the struc-
tures of the prior art and einbodies desirable
features and advantages all in a simple, effi-
cient and economical manner; and to the
accomplishment of this object and such oth-
ers 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 T illustrate one embodi-
ment of my invention. The like reference
characters 1 the different views denote like
parts and in which—

Figure 1 is an elevation of the relay
structure of my invention showing the con-

- tact springs in one of their positions;

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

-mounting plate 5.

the relay with its protective shell in sec-
tion; , '

Fig. 3 is a vight end view of Fig. 1;

Fig. 4 is a view showing the contact
springs in an alternate position to that
shown in Fig. 1;

Fig. 5 isanenlarged fragmentary sectional
view showing one methed 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-
net coil A wound upon a cove 1, which is
provided with spool heads 2 and 8 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
engagement with the extension 1* of the core
1. Terminals 7 and 8 for the coil winding
ave suitably fastened to the spool heads 2,
and extend through suitable openings in the
An armature 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
nit 18 baving serew thireaded engagement
with the said stud 12. A suitable orifice 14
i the armature 9 is provided for the pas-
sage of the said stud 12. This nut 13 in
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 mtchet R is fou“ed integrally
with the disk M by means of 2 shearing op-
eration, that is, the metal of the disk to
form ome of the teeth 17, is ruptuved on
three sides as at 18, 19 and 20 and then the
{ree portion 21 is prﬂ:‘sed down to form the
tooth, as clearly illustrated in Tig. 5, thus
]eavmg a recess into which the pa awl 92 fits
The pawl 22 is pivotally supported upon
the armature 9 by means of the pivet 1)111
28 which passes mrough the ears 9* and
9* formed integrally with the armature, fmd
provides means for rotatably stepping the
dlok M, step by step, as will be presently
described. A tension spring % serves to
'eep the nose 22t of the pawl 22 in engage-

ment with the ratchet of hf\ ms‘*. Thc
spring 24 is fastened at its one end to the
]11’15;0 10 by means of one of the serews 1L

The free end 24 of the tension snr*ro 24
rests against the angular Dortum 227 o ﬁ\
pawl 22 and ig he]d in place by the *m ned
over portion 22* and 995 of the pawl 22, A
plurality of depressml Or TCCesses
96 are formed or punched in the dis
depressions 25 being oi a greater depth thay
those bearing the reference numeral 26 for
A purpose to be hu'cm“ftov explained.

A plurality of feeth 28 ave formed npon
the Dcupl ery of the disk M and in con-
junction w 11,11 the dcwnvra“dly turned por-
tion 222 of the pawl 22 acts as a check or
stop so that for each attraction of the arma-
‘*"'e the pawl 29 steps the disk one step
only, and upon the full attraction of the ar-
mature § the part 22° engag tooth 28,
thug preventing an over-run u }eratmv of the
digk M due to its momentum caused by t’ﬂe
pawl striking the disk.  Two sets of con-
tact springs 30, 81 and 32 are insulatingly
mounted wipon the heel iron 4 by raeans of
the screws 83. The terminal ends of
<g‘t*'nﬂ' extend th*'ou@}“ A Teress
monnting plate 5.
of exch set is p“ﬁ\’]d?( w‘E’h an iy
stid or button 34 mmm&d upon
free end and ex teqo do
rounded end of the button
a depression 25 or & m,prmswr
case may
provided to inclose
servew threaded engagement
the mounting plate 5.
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For the purpose of illastration, T h

shown a make and break com Thination of
-contact . springs, but it is to be understood

ave

that various other combinations may he
used, also any n‘umber of sets of springs
may be used, and bV having vecess s of

three depths instead or Lwo 8 ‘Lmee -position
Q‘Vltch may be secured. : ig.
1, I show the studs 84 s -
pressions 25, and when in fml*‘ '.)coluoa e

[
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ai'e open win

contact springs 86 and 5%
Vox

contact springs 31 and B2 are close d. T
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when an imvpulse of current or a eircuit is
cloged through L,w winding of magneb £ A, the
clectromagnet atiracts its armature 9 cmfl
canses tlﬁo pa \\1 AA, to vrotate the mtevruptﬂr
ugh the space of one tooth only,

due to the eno"memmm of 1;01'51011 92% of
pawl 29 with a tooth 28 upon the periphery
of the disk M, as previously deseribed.

This movement of the dls Iz M canses the de-
pressions 25 to be teppe from uider the
huttons ox button 34 and to brmo shallower
.vlepressmnb 26 in position uader the but-
tons 34. When in this position, the contact
spring 81 1s foreed into engagement with
the cou’mct spring 30 and rbscnoa es the
"’)’1 act prnm 32, as illustrated in T ig.
Upon the next energization of magnet A7 1%
(n‘mature 9 is again atiracted causing the
pawl 22 to bhlUSu the disk M another step
1 the same manner as previously disclosed,
cauging the depressions 26 to move from un-
der "he buttons 34 and place the depres
sions 25 in position under the buttons oi
The depressions 25, being of a greater depth
than dc,presslons 26, peri mit the spring 31 to
disengage spring 30 and to move into con-

tact with spring 82. For each actuation of

the relay armature 9 a cireuit change is
brought about as just described.
Tt will be thus apparent that T have pro-

vided a relay of nove? form and while T
have deseribed the ’n vention with narticular
"b]‘:\"l’e"l(f\/ to the details of & abwlﬁc con-

stritetion, it may Du readily scen that vari-
<>us motuﬁcv-mns, It‘erﬁ,ho'z.s substi-

n“r]

tutions may be made thereon and still come-

"»’;Lﬁ\in the spirit and scope of the ‘zppenﬂed
elaim The interrupter disk M, for ex-
meLe is shown having a cerfain combina-
tion of depressions which ‘operate 1n con-
“mti» o certain spring combination,
evident that the combination of de-
pressls v be changed to operate in dif-
forent sprmg f‘ombmatm‘ls and still come
within the scope of the appended claims.
What I claim os new, and desu'e to seeurs
b Unite d States Let tors Patont |
1. The nation with o n:%egnet having
& core, of a aember secuved 40 the vear end
of the core & \.1, se "‘7’3’10 to ext e Mag-

sxtend
etic circuil of the m 4>:13t toward {he front;
end therect, an ar ;n’L‘ e adapted to bridge

“the gap between the fixed poles of the mag-

netic civeuit when the magnet is energ Aéed,
a contact spring supnorte } by said member
and having » normal and an alternate posi-
tion, and means iatv\z’poged between gaid
armature and sald s’)ring whereby said
%p ‘ing is moved from its novmal to its alter-
nate [)0%1“1701" on one energization of said
ckcv'f) ma wet and from its alternate back
i 1 position upon a subsequent
rization ot said magy 1%, said means in-
cluding o disk votatahly secuved to saild
member provided with depressiox s of differ-
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ent depths for receiving buffers attached to
said springs.

2. The combination with a magnetic coll,
of a core extending through the coil, a men:-
ber to which said core is secured, said mem-
ber extending parallel with the core to a
point adjacent to the front end of the core,
an armature for said magnet, a contact
spring extending parallel to said member,
and means connecting said spring to said

armature whereby for one emergization of
e

said magnet said contact spring 1s moved to
its alternate position and for o second ener-
gization of said magnet said contact spring
1s moved to its normal position, said means
including a disk rotatably attached to said
member, and a pawl attached to said arma-
ture codperating with teeth formed in said
disk. : ‘

3. The combination with a magnet hav-
a core, of u member secuved to the rear end
of the core and serving to extend the mag-
netic circuit of the magnet toward the front
end thercof, an armature adapted to bridge
the gap between the fixed poles of the mag-
netic circuit when the magnet is energized,
contact springs supported by said member
and having nermal 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 actuation of said armature and
back to their normal position for a second
actuation of saild armature, said recesses
being formed in a disk rotatably secured to
said member and said projections being
buffers attached to said contact Springs.

4. The combination with o magnet having
i 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 thereof, an armature adapted to bridge
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,
w1 rotatable member pivotally secured to said
hecl 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 armature for preventing an overrun op-
evation of said rotatable member.

5. The combination with a magnet having
a core, of a heel ivon secured to the rear of
the core and serving to extend the magnetic
cireuit of the magnet toward the front end
thereof, an armature adapted to bridge the
eap between the fixed poles of the magnetic
circuit when the magnet is energized, a con-
tact spring supported by said mémber hav-
ing a normal and an alternate position, a
rotatable 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 ome step for each operation of said
armature, 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
eircuit vhen the magnet is energized, a con-
tact spring supported by said member hav-
ing a normal and an alternate position, a
rotatable 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 mem-
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 cne 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 mem-
ber, a driving pawl for engagement with
gaid 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
sald latter teeth for rotating said member,
and a member carried by said driving pawl
for engagement with said peripherally dis-
posed teeth to insure that said rotatable
member will be moved only one step for each
operation of said driving pawl.

10. A device of the character described
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9,1, » disk rotatably ‘1610 in po
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1ot connected o one (), he, spool heads
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net connected to one oi the spoo! heads of

said magnes and provided “nth a D'ZWl for
rotating said dlsk, and conmct springs se-
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cured to said heel 11*01 adapted to be opet-
ated by the mmtlon of qmd disk.
15. A device of the c‘imrﬁ cter described i in-
cluding an elsctroma vgneb )v'ovmed with a
core, o heel iron secured to sa ud core, a disk
otamb?‘y sum)()*"e& wpon said heel irvon, an
armature for smé electromagnet, a pawl
pivotally secured to said armature for ro-
snid digk, and a spring associated
caid armature for maintaining said
engagement with said 101%1&7 disk.
A device of the character descr ribed in-
o magnet, an angﬂar hee] iron comn-
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nected to smd magnet and having one of its
Timbs extending forward parallel to the core
of the magnet, an Lmamﬂe connected o a

head of the magnet and adapted to

cloge » magnetic civenit betiveen the free ex-
. : 2

v of the magneb and the free extrem-
ity of s »..01@ heel irox, a rotary disk sapported
on the free ﬂ}:ﬁreml» ot sald heel iron, and
a soring-pressed ]fr\" carried by said ar-
matu*‘e for votating said disk, sud disk
seing arranged to 2 21t eunuely open and close
2, set of contacts upon alternate energiza-
tions and cte'—“mrmmtlo s of said magnet.
17. A device of the character described in-
cluding & magnet, an angular heel iron con-
nected to said magne and having one of its
]imb‘s extending fow’ard pamﬂel to the core
ot the magne t, an armature connected to a
spool head of the mﬁwne’f and adapted to
close o magnetic circuit between the free ex-
', of the magnet and the iree extrem-
ity of said heel iron, a rotary disk supported
on the- free exty eml‘rv of said heel iron, and
a spring-pressed p‘mfl carried by said arma-
t for Vo,u’mm said disk, said disk being
an;nnoerl to aliernately open and close a set
of contacts upon ai‘f@ ate energizations and
daenorovcmops of S“llf] magnet, and means
carned by said armature “For codperation
with said v*otary disk to prevent an improper
operation of the same.
Signed by me at Chicago,
(Jook and State of Illinois,
of two witnesses.
WILLIAM KAISLING.

in the county of
in the presence

Witnesses:
Marme BREEN,
M. B. RoCHFORD.
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