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To wll whom it maly concermn:

Be 1t known that I, MerriTT S. CONNER, 2

citizen of the United States residing at Qh -
cago, 1n the county of (Joo_k and State of Illi-
n_ois, have Invented a certain new and useful
Improvementin Cireuit-Changing Apparatus,

- of which the followingisa full clea,l concise,
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- ing held in the slot by a fork-shaped spri

e, 2 1s.a front view thereof.

a Wmdmo 9 1s disposed about the core 3.

by means of nuts

and exactdeserlptlon reference bemo had to
the accompanying drawnws formmt‘f a part
of this specification.

My invention relates to circuit-changing ap-
paratus, and particularly to 1mpr0ved IG]&Y

mechanism to be used in telephone systems,.

and 1n this application I descrl he and claim
the mechanical arrangement and construction
of a relay mechanism of this kind.

In the accompanying drawings, Figure 1 is
a side elevation of one form of such relay.
Fig. 3 1s a
moditied form of relay, Fig. 4 bemo‘ a top
view thereof, Fig. 5 being a rear view there-
of, and Figo. 6 bemﬁ‘ a tront view thereof.

lee charactels ot reference refer to like
parts throughout the figures.

A yoke 1 supports two parallel cor esQ and
3, extending forwardly and terminating in
pole -pleces 4 and 5, respectively, facing each

other. bupportmo -plates 6and 7, preterably
of non-magnetic material, connect between
the yoke 1 and the corresponding pole-piece.
A winding 8 is disposed about the cor e 2, and
An
armature 10 1s associated with the core 2, and
an armature 11 is associated with the core 3,
these armatures being adapted to close a mag-
netle circuit thlouc:rh the corresponding pole-—

piece, the core, and the yoke upon ener giza-.

tion of the corr espondm@ winding. The air-
gaps for the various armatures may be ad-
Justed by means of screws 11’,passmw thr ouo*h
the pole-pieces.

FEach armature has a wedge-shaped end 12,
which pivots 1n a slot 13, each armature be-
[]()
14: the points of this spring extending into

apertures 15 15 in the edges of the armature,

the other end of the springs being chmped
16 engaging threaded studs
17. These studs serve also to fasten the re-
lay to a supporting frame or rack.

As shown in Fig. 1, contact-springs 18 and

19 are secured to the top of the plate 6, be-

1ng msulated therefr om and from each other

A U-shaped distance-frame 20 pivots at the
ends of its limbs in apertures 20’ in the edges
of the armature at the front end thereoi
and at its other end is provided with pins
21 21.  These pinsare adapted for the recep-
tion of buttons 22 22, preferably of insulat-
ing material, which sleeve over the pins 21,
and are p10V1ded each with a neck portion 99/
for engaging an aperture 23 through an ac-
tuating-spring 19. Any number of pins may
be employed for the accommodation of any
number of springs, and I preferably provide
an uneven number of such pins, which enables
the springs to be placed at a uniform distance
from the center of the plate6. For instance,
where one set of springs 1s used the center
pin would be employed, as shown in Fig. 6,

‘and where two sets of springs are employed

the pins either side of the center pin would
be utilized, as shown in Fig. 2. The actuat-
Ing-springs 19 are sprung so as to -give them
a tendency to engage the springs 18.

A stud 24, which may be of insulating ma-
terial, is Secured to the front end of the ar-
mature 11 and normally rests against the end

of the armature 10. A tension-spring 25

connects between the extension 26 from the
armature 11 and the supporting-finger 27, ex-
tending from a frame 28, this frame 28 be-
ing secured to the pole-pieces by means of
screws 29 and serving to maintain the poles in
relative adjustment. By means of a threaded
stem 30 and acjusting-nuts 31 the tension of
the spring 25 may be varied. Thus normally
by virtue of the spring 25 the armature 11
is drawn away from its pole-piece, the stud 24
engaging the armature 10, which is brought
into engagement with its pole-piece, and the
springs 19 are disengaged from the springs
18, and any local eircuit containing the springs
18 and 19 is opened.

Fig. 1 shows the relative disposition of the
various parts upon the passage of current
through both windings. KEnergization of
winding 9 will cause attraction of the arma-
ture 11 to disengage the stud from the arma-
ture 10, and by virtue of the pressure of the
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springs 19 the armature 10 will follow the stud

24 and engage thesprings18. Simultaneously
current through winding 8, however, will at-
tract the armature 10 to again break contact
between the springs.

Kigs, 3, 4, 5, and 6 show a relay which is
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similar in all respects to the relay shown 1in
Fig. 1, but having additional contact-springs
39 “and 83 secured to the under- side of the
plate 7. A distance-frame 34, similar to the
distance-frame 20, is pivoted at the front end
of the armature 11 and also terminatesin pins
91, adapted to be associated with the springs,
as before explained. These springs may e
included in a local circuit, which is normally
open, but upon attraction of the armature 11
will be in contact to close -the local cirecuit.
Instead of having a common yoke, as shown
in Fig. 1, each core may be provided with a
separate yoke 35.

I do not wish to be limited to the exact
construction of my improved compound re-
lays as herein shown, as changes may readily
be made therein without affecting the scope
of the invention, and

I claim as new and desire to secure by Let-
ters Patent—

1. In a relay, the combination with a yoke,
of two cores extending therefrom and termi-
nating in pole-pieces, a winding for each core,
an armature associated with each core, said
armatures being pivoted at said yoke and ex-
tending forwardly therefrom, circuit-chang-
ing springs associated with one of said ar-
matures and normally disposed to be out of
engagement, and mechanical means associated
with “said other armature for associating said
armature with the aforesaid armature to
maintain sald springs out of engagement.

9. In a compound unitary relay, the combi-
nation of two cores terminating in pole-pieces,
an energizing-winding for each core, an arma-
ture associated with each core, circuit-chang-
ing springs associated with one armature and
normally disposed to be out of engagement,
mechanical means assoclated with the second
armature for normally associating said sec-
ond armature with the first armature to main-
tain said springs out of connection, and means
upor energization of the correspondmo wind-

ing for attracting said second armature away
from said first armature to allow said springs
to engage each other.

3. Ina compound unitary relay, the combi-
nation of two cores terminating in pole-pieces,
an energizing-winding for each core, an arma-
ture associated with each core, circuit-chang-
ing springs associated with one armature and
normally tending toengage each other, means
associated with the second armature for nor-
mally associating said armature with said first
armature to disconnect said springs from each
other, and means upon energization of the
corresponding winding for releasing said sec-
ond armature from said first armature where-
by sald springs may again engage each other.

4. In a compound unitary relay, the combi-
nation with two cores terminating in pole-
pieces, of a winding for each core, an inde-
pendent armature associated with each core,
circuit-changing springs having a tendency to
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he disposed in one operative position and as-
sociated with one of sald armatares, means

for normally mechanically associating the sec-
ond armature with the first armature to main-
tain the springs in another operative position,
and means for disassociating said second ar-
mature from said first armature, whereby said
springs may assume their first operative po-
sition.

5. In a compound unitary relay, the combi-
nation with two cores terminating in pole-
pieces, of an energizing-winding for each core,
an armature associated with each core, cir-
cuit-changing springs associated with one ar-
mature and having a tendency to be disposed
in one operative position, and spring means
for holdine the second armature away from
its pole and against the first armature to main-
tain the springs in another operative position,
energization of the corresponding winding
causing attraction of the second armature
away from the first armature to allow the
switch-springs to return to their former op-
erative position.

6.  In a compound unitary relay, the combi-
nation with a yoke, of two cores extending
forwardly therefrom and terminating in pole-
pieces, a winding for each core, an independ-
ent armature for each core and pole-piece,
said armatures being pivoted at said yoke and
extending forwardly in association with their

respective pole-pieces, and switching-springs

assoclated with one of said armatures nor-
mally having a tendency to be disposed in one
operative position, and a spring for holding
the second armature away from its pole-piece
and agalnst the first armature to change the
operative position of sald switching-springs,

energization of the corresponding winding

causing said second armature to be attracted
away from the first armature whereby the
switch-springs associated therewith may as-
sume thelr normal position.

7. Ina unitary compound relay, the combi-
nation with a common yoke, of cores extend-
ing forwardly therefrom and terminating in
pole-pieces, a winding for each core, an In-

| dependent armature-tongue for each core,

sald armatures being pivoted at said yolke and
extending forwardly in association with their
respective pole-plece,circuit-changing springs

- connected with one armature, sald armature

being normally away from 1ts pole-piece,
whereby the switch-springs may assume one
position, and a spring for normally holding
the second armature away from its pole-piece
a,nd acgainst the first armature to bring said
irst armature into contact with 1ts pol(, -plece

and thereby to change the normal position of
said switching-springs,energization of the cor-
responding winding causing attraction of said
second armature away from the first armature,
whereby said firstarmature and the switching-
springs connected therewith may return to
- their normal position.
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3. In a relay, the combination with a yoke,.
of two cores extending forwardly therefrom

and terminating in pole-pieces facing cach
other, a winding foreach core, anindependent
armature-tongue for each core, said arma-
tures being pivoted at said yoke and extend-
ing forwardly in association with their re-
spective pole-piece, a stud secnred to the for-
ward end of one of said armatures, circuit-
changing springs disposed above one arma-
ture and mechanically connected therewith

‘but insulated therefrom, said springs having

a tencdency to retain the associated armature
away from its pole-piece and to assume one
position, a spring normally holding the sec-
ond armature away from its pole-piece and
against the first armature, whereby said first
armature 1s held against its pole-piece and
the associated springs caused to assume an-
other position, and means for causine a move-

ment of sald second armature toward its nole-

piece to release the first armature, whereby
thesprings may assume their former position.

9. In a compound unitary relay, the combi-
nation with a yoke, of two cores extending
forwardly therefrom and terminating in pole-
pieces facing each other, an energizine-wind-
Ing for each core, an independent armature-

tongue for each core, said armature-tongues

being pivoted in slots in the yoke and extend-
ing forwardly in position before their respec-
tive pole-pieces, a spring for retaining said
armatures 1n sald pivot-slots, actuating and
contact springs disposed above one armature.
a frame connecting the end of said armature

- with said actuating - springs, said actuatine-

springs tending normally to engage the con-

tact-springs and to force the armature away

from its pole-piece, a spring engaging the
second armature to normally hold said arma-
ture away from its pole-piece and against the
first armature whereby said first armature is
held against its pole-face and the actuating-
springs forced out of engagement with the con-
tact-springs, and meansfor causing movement
of said second armature toward its pole-face to
release the first armature, whereby said actu-
atlng -springs may again engage the contact-
Springs. - | -

10. In a compound unitary relay, the com-
bination with a yoke, of cores extending for-
wardly from said yoke and terminatine in
pole-pieces facing each other, a winding for
each core, an independent armature for each
core, sald armatures being disposed between
said cores and extending forwardly from said
yoke to their corresponding pole-pieces, slots
in said yoke in which said armatures are piv-
oted, switching mechanism consisting of ac-
tuating and contact springs disposed above one
armature, a distance-frame engaging the end
of sald armature and extending upwardly to
engage the actuating-springs, means for in-
sulating said actuating - springs from said

b5 frame, said actuating-springs being disposed |

8

- to normally engage the contact-springs and to
Torce the armature away from its pole-piece,

a tension-spring engaging the end of the sec-
ond armature to withdraw said armature from

1ts pole-piece and against the first armature.,

whereby the distance-frame is caused to move
the actuating-springs out of connection with
the contact-springes, and means for moving
sald second armature toward its pole-piece,
whereby said actuating-springs may again en-
gage the contact-springs. |

11. In a compound unitary relay, the com-

forwardly therefrom and terminating in pole-
pieces facing each other, a windinge for each
core, an independent armature for each core,
said armatures being disposed between said
cores and: extending forwardly to the pole-
pieces, slots in said yoke wherein said arma-
tures are pivoted, springs for retaining said
armatures in said pivot-slots, a frame engag-
ing the forward end of one armature. a pin
extending upwardly from said frame, an in-

sulating-collar engaging said pin, an actuat-

Ing-spring engaging said collar,said actuating-

spring being normally disposed to force the.

armature away from 1ts pole-piece and to en-
gage a contact-spring, a tension-spring for
normally withdrawing the second armature

away from 1ts pole-piece and against the first

armature, whereby said frame is raised to
carry the actuating-spring away from the con-

tact-spring, energization of the corresponding

winding causing attraction of the second arma-

ture away from the first armature, whereby

said actuating-spring may again engage the
contact-spring, energization of the other wind-
Ing causing attraction of the first armature.
whereby said frame is raised to diseneage the
actuating-spring from the contact-spring.

12. Inarelay, the combination with a yolke.,

of a core extending forwardly therefrom and

terminating in a pole-piece, an energizing
winding for said core, an armature extendi no

from said yoke to said pole-piece, switching .

mechanism consisting of actuating and con-

tact springs disposed above said armature. a-

frame secured to the end of said armature, a
plurality of pins extending from said arma-
ture, a collar of insulating material for each
pin, the actuating-springs engagine said col-
lars and normally disposed to force said arma-
ture away from its pole-piece to cause one con-
dition of the switching mechanism, energiza-
tion of the winding cansing attraction of the
armature, whereby said actuating-springs are
moved to change the condition of said switch-
1ng mechanism.

13. In a compound unitary relay, the com-
‘bination with a yoke, of two cores extending

forwardly therefrom and terminating in pole-
pieces facing each other, an energizine-wind-
g for each core, an independent armature

for each core, said armatures beine disposed .
T

between said cores and extending forwardly

bination with a yoke, of two cores extendinge
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from the yoke to the pole-pieces, slots in said

core in which sald armatures are pivoted,
switching mechanism for each armature con-
sisting of actuating ancd contact springs, a
frame secured to-the end of each armature,
a plurality of pins extending from each frame,
and collars of insulating material for each
pin, said actuating-springs engaging said col-
lars and normally tending to force the re-
spective armatures away from their pole-
pieces, energization of either winding caus-
ing the attraction of the corresponding arma-
ture to move said actuating-springs to change
the condition of the switching mechanism.
14. In a compound unitary relay, the com-
bination with a yoke, of two cores extending
forwardly therefrom and terminating in pole-
pieces facing each other, an energizing-wind-
ing for each core, an independent armature
for each core, said armatures being disposed
between said cores and extending forwardly
from said yoke to the respective pole-piece,
slots in said yoke in which said armatures are
pivoted, spring means for retaining said ar-

matures in said slots, switching mechanism

consisting of actuating and contact springs
disposed opposite each armature, a frame se-
cured to the end of each armature and extend-
ing therefrom toward the respective actuat-
ing - springs, a plurality of pins extending
from said frames. collars of 1nsulating mate-
rial for engaging said pins, sald actuating-
springs engaging said collars and normally
tending to force the respective armature away
from its pole-piece, a stud disposed between
the ends of sald armatures, and a tension-
spring engaging one armature to withdraw
said armature from its pole-piece to change
the condition of the corresponding switching
mechanism and to force the other armature
toward its pole-piece against the tendency of
the actuating-spring to change the condition
of the corresponding switching mechanism.

15. In a unitary compound relay, the com-
bination with two pole-pieces, of an nde-
pendent armature associated with each pole-
piece; electromagnetic means for independ-
ently controlling each armature, spring means
for independently controlling eacthh armature,
and additional spring means for jointly con-
trolling both armatures.

16. In a compound unitary relay, the comn-
bination with two pole-pieces, of an inde-
pendent armature associated with each pole-
piece, switch-springs associated with each
armature adapted to force each armature

away from its pole-piece, electromagnetic

means for each armature for attracting said
armature toward its pole-piece, and a spring
maintaining one of said armatures away frowm
its pole-piece and the other armature against
its pole-piece. |

17. Inarelay, the combination with a yoke,
of two cores extending therefrom and termi-
nating in pole-pieces, a winding for each core,

799,146

an armature disposed between said cores, a
slot in said yoke, said armature having a
knife-edee for pivotally engaging said slot,
and mechanical means for holding said arma-
ture toward one pole-piece, magnetic energl-
zation of the other pole-piece causing attrac-
tion of sald armature away from the atore-
said pole-piece.

18. In arelay, thecombination with a yoke,
of two cores extending therefrom and termi-
nating in pole-pieces, a winding for each core,
a slot in said yoke between said cores, an ar-
mature having a knife-edge for engaging said
slot and extending forwardly to be disposed
hetween said pole-pieces, and a spring pivoted
in the lower end of said armature for holding
said armature in said slot.

19. In arelay, the combination with a yoke,
of two cores extending therefrom and termi-
natine in pole-pieces, a winding for each core,
a slot in said yoke between said cores, an ar-
mature having a knife-edge for pivotally en-

oaging said slot and extending forwardly

therefrom to be disposed between the pole-
pieces, a spring pivoted in the lower end of
said armature for holding sald armature in
said stot, switching mechanism associated with
one core, and mechanism disposed between
said armature and said switching mechanism
to normally hold said switching mechanism in
one operative position, energization of the
other core causing attraction ot said armature
to release said-switching mechanism.

20. In a compound unitary relay, the com-
bination with two cores terminating in pole-
pieces, of an energizing-winding for each core,
an armature pivoted between said cores and
extending forwardly between said pole-pieces,
switching mechanism associated with onecore,
and mechanism intervening between said ar-
mature and said switching mechanism for nor-
mally retaining said switching mechanism 1n
one operative position, energization of said
other core causing attraction of said armature
to allow said switching mechanism to assume

“another operative position.

91. Inarelay, the combination with a yoke,
of a core extending forwardly therefrom and
terminating in a pole-plece, an energizing-
winding for said core, an armature extending

from sald core to said pole-piece, a support

of non-magnetic material disposed between
said yoke and said pole-picce at the opposite
side of said armature, switch-springs mounted
on said support, and a frame extending from
the free end of said armature and engaging
with said switch-springs, said armature being
normally held away from the pole-piece by
said springs, energization of said core causing
attraction of said armature to change the op-
erative position of said switch-springs.

29. Inarelay, the combination with a yoke,
of a core extending forwardly therefrom and

terminating in a pole-piece, an energlzing-
winding for said core, an armature pivoted 1n
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sald core and extending forwardly to said

pole-piece, a support of non-magnetic mate-
rial extending between said yvoke and said
pole-piece at the opposite side of said arma-
ture, actuating and contact springs mounted
on said support, a frame pivoting in the for-
ward end of said armature and engaging said
actuating-springs, and means for insulating
sald actuating-springs from said armature.
sald actuating-springs serving to normally
maintain said armature away from the pole-
piece, an energization of said core causing at-
traction of said armature to move said actu-
ating-springs to another operative position.
23. In a relay, the combination with a yoke,

of a coreextending forwardly therefrom and
“terminating in a pole- piece, an energizing-

winding for said core, an armature extend-
Ing from said yoke to said pole-piece, a sup-
port at the opposite side of said armature
connecting between said yoke and said pole-
piece, actuating and contact springs mounted
on said support, a frame pivoted at the for-
ward end of said armature and engaging at

1ts other end with said actuating - springs,

means for insulating said actuating-springs
from said frame, and an adjusting-screw for
adjusting the air-gap between said armature
and pole-piece. L

24. Inarelay, the combination with a yoke.
of a core extending forwardly therefrom and
terminating in a pole-piece, an energizing-
winding for said core, an armature for com-
pleting the magnetic circuit through sald core,
sald yoke and said pole-piece,-a knife-edge at
the rear end of said armature, a slot on said
yoke in which said knife-edge pivotally rests, a
spring pivoted in the end of said armature
for holding said knife-edge in said slot, switch-
springs having connection with the free end
of said armature, and an adjusting-screw for
adjusting the air-gap between said armature
and said pole-piece.

25. In arelay, the combination with a yoke,
of an armature-core extending therefrom and
terminating in a pole-piece, a windine for said
core, an armature disposed between said yoke
and said pole-piece, mechanical means for
normally holding said armature against its
pole - piece, and additional electromagnetic
means adapted upon energization to with-
draw said armature from its pole-piece.

26. In a relay, the combination with a core,
of a coil thereon, a yoke at one end of said
core, a pole-plece at the other end thereof, an
armature extending between said yolke and
sald pole-piece, spring switching mechanism
for said relay, mechanical means for nor-
mally retaining said armature against its pole-
piece and to normally maintain said switch-
1Ing mechanism in one position, and additional
electromagnetic means adapted upon energi-
zatlon to release said armature from said me-
chanical means, whereby said switching mech-
anism may assume another position.

.

27. Inarelay, the combination with a core,
of a coil thereon, a yoke at one end of said
core, a pole-piece at, the other end thereof, an
armature extending between said yoke and
sald pole-piece, spring switching mechanism
for said relay, mechanical means for nor-
mally retaining said armature against its pole-
piece and to normally maintain said switching
mechanism in one position, and additional
electromagnetic means adapted upon energi-
zation to release said armature from said me-
chanical means, whereby said switching mech-
anism may assume another position, current-
low through said coil upon release of said
mechanical means causing attraction of said
armature whereby said switching mechanism
1s returned to its normal position.

28. In a relay, the combination with two
cores, of a coll on each core, a yoke-piece and
a pole-piece for each core, an armature ex-
tending between each yoke-piece and pole-
piece, switching mechanism associated with
one armature, mechanical means associated
with both armatures for normally retaining
the switching mechanism in a normal posi-
tion, current-flow through the other coil caus-
ing release of the mechanical connection,
whereby the switching mechanism may as-
sume another position, and simultaneous cur-
rent-flow through both coils causing said
switching mechanism to be returned to its nor-
mal position.

29. In arelay, the combination with a yoke,
of a core extending therefrom and terminat-
Ing 1n a pole-piece, an energizing-winding for

‘sald core, a slot in said yoke, an armature hav-

ing a knife-edge for engaging in said slot, a
spring for retaining said armature in said
pivot-slot, switch-springs for said armature,
and a trame disposed between the free end of
sald armature and said switching mechanism,
sald switching mechanism being normally in
one position and serving to retain the armature
away from the pole-plece, current - low
through said winding causing attraction of
the armature to move the switching apparatus
to a different position.

30. In arelay, the combination with a core,
of a coil thereon, a yoke-piece at one end of
the core, a pole-piece at the other end of the
core, a slot 1n said yoke-piece, an armature
having a knife-edge for engaging insaidslot, a
spring for retaining said armature within said
slot, switch-springs mounted on said relay, a
sheet-metal frame pivoted to the front end of
thearmature, and insulatine-studs at the other
end of said frame engaging said switching-
springs, sald springs being normally in one
position and serving to hold the armature
away from the pole-piece, current - flow
through the coil causing attraction of the
armature whereby the switch-springs assume
another position.

31. In arelay, the combination with a core,
of a coil thereon, a yoke-piece at one end of
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the core, a pole-piece at the other end of the
core, an armature pivoted on sald yoke-piece
and e;xtendmo forwardly with its free end op-
posite the pole -piece, switch-springs for the
relay, a sheet-metal frame pivoted to the free
end of the armature, pins extending from the
front end of said frame, and insulating-studs
engaging said pins and said springs, sald
springs serving normally to retain the arma-
ture away from the pole-piece. |

32. Inarelay, the combination with a core,
of a coil thereon, a yoke-piece at one end of
the core, a pole-piece at the other end of the
core, an armature pivoted on sald yoke-piece
and extendma* for WELI‘(“Y with its free end op-
posite the pole -piece, switch-springs for the
relay, a sheet-metal frame pivoted to the free
end of the armature, pins extending from the
front end of said tmme, mbulatlng-studs en-

oaoing said pins and said springs, said springs

serving normally to retain the armature away

799,146

from the pole-piece, ¢uirent-flow through
said coil causing attraction of the armature
whereby the springs assume another position,
and an ad justing-screw extending through the
pole-piece for adjusting the alr-gap between
sald pole-piece and armature.

33. Ina relay, the combination with a core,
ot a coil thereon, a yoke-piece at one end of
the core, a pole-piece at the other end there-
of. a slot in said yoke-piece, an armature hav-
ing a knife-edge engaging in said alot, a bi-
Fareated SPring secured to the voke-piece and
pivoted to the pivot end of the armature to
hold said armature within said slot, and
switch-springs actuated by said armature.

In witness whereof 1 hereunto subscribe my
name this 24th day of Febuary, A. D. 1904.

MERRITT S. CONNER.

Witnesses:
Lyny A. WILLIAMS,
JOIIN STAHR.
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