¥ 7, CLEMENT.
FLECTRICAL RELAY,
APPLICATION FILED JUWESG, 1908.°
091,829, |  Patented May 9, 1911,

3 SHEETS—SHEET 1.

— g
L 0
e @
[ 0
rill @
— =
T 0

— 0

— 0
' ®

0

Fnventor

A tnesses @&Mm&
2 7 - 3
480y

/

7/



991,829,

"E. E. CLEMENT.
ELECTRICAL RELAY,
APPLICATION FILED JUNE G, 1906.

Patented May 9, 1911.

3 SEHEETS—SHEERT 2.

4
20 I/ = 70
| 2/ »
20— 2p o
|

Witmesses .
[ ,
v £ e

-

ivento




E. E, CLEMENT.
ELECTRICAL RELAY,
APPLIGATION FILED JUNE 6, 1906.

Patented May 9, 1911

991,829,

3 SHEETS—SHEET 3.

B s :
anvenior

af 4

S
L gy

e s,
<

Q
>
prd
Q
4
-
-
e
W




10

15

20

25

30

35

40

45

- electro-magnet comprising

" suitable manner.

50

UNITED STATES PATENT OFFICE.

EDWARD E. CLEMENT, OF WA]SHINGTON, DISTRICT OF COLUMBIA, ASSIGNOR TO THEE

NORTH ELECTRIC COMPANY, OF CLEVE}'..AND, OHIO, A CORPORATION OF OHIO.

ELECTRICAL RELAY.

————

991,829,

Specification of I.étters Patent.

Patented May 9, 1911.

Application filed June 6, 1908, Serial Mo, 320,457,

To all whom it may concern: o

Be it known that I, Epwarp E. CrEmMENT,
a citizen of the United States, residing at
Washington, in the District of Columbia,
have invented a certain new and useful Im-
provement in Electrical Relays, of which
the following is'a specification, reference be-
ing had therein to the accompanying draw-
ing. ‘

My invention relates to electrical relays
and especially to relays for use in certain
types of telephone exchange systems and

other systems requiring a multiplicity of

contacts to be made and broken.
The object of the invention is to provide a

relay which will operate satisfactorily more

than two pairs of contact springs. This has
been’ difficult to do heretofore owing to the
fact that there has been considerable trouble
in adjusting the many contacts so that one
movement of 2 common part would make or
break them all satisfactorily. Again it has
been difficult to obtain proper leverage and
sufficient power without making cores and

‘windings large and cumbersome.

Further objects of the invention will be
apparent to those versed in the art when the
specification is read in connection with the
accompanying drawings, in which—

Figure 1 is a side elevation of the com-
plete relay. Fig. 2is a top plan Fig. 3 is a
front end view thereof F igs. 4 and 5 are
front and side elevations of the armature
supporting frame Figs. 6 and 7 are respec-
tively front and side elevations of the front
pole pieces ¥igs. 8 and 9 are respectively
side and front elevations of the armature
Fig. 10 is a front elevation of a modified
form with the contact springs omitted. Fig.
11 is a side elevation thereof with the comn.
tact springs shown, and Fig. 12 is a bottom
plan view thereof. Fig. 13 is an enlarged
detail of one of the spring operating and
supporting studs. : ' :

Referring to the drawings, 1 represents an
a pair of spools 2
and 8 whose cores 4 are secured to the rear
yoke 5 by means of nuts 6 or in any other
This yoke piece 5 extends
across both spools and-is provided with a re.
turn portion or flange 7 bent at right angles
to the body so as to support the contact
springs 8, 9, 10, and 11 parallel with the
cores 4. , ' '

‘the {front end

‘pairs of contacts,

Extending across the front of the electro-
magnet is a second yoke piece 12 secured to

“the cores 4 by screws 13 and having a re-

turn. portion or flange 14 extending across
and on top of the electro-mag-
net. This yoke piece and flange is of non-
magnetic material ‘and preferably .of brass
stamped out of sheet metal so as to leave
openings 15 for the reception of the feet 16
ci the front pole pieces 17 each of which is
apertured at 18 to recéive the screw 13,
This aperture 18 may be a closed vertical
slot so that the pole Ppieces can be adjusted to
prevent the armature from engaging one
prior to its engagement with the other, but I
preferably make the aperture 18 of snch
size that 1t will just admit the passage of the
screw 13 and thereby hold the pole piece so
as to prevent it from moving In a vertical
direction and then grind the top of the pole
pieces so as to insure the same distance be-
tween each pole piece and the armature.
The upper edge or flange 14 of the armature

{ supporting yoke is divided into three parts,

142, 14®, and 14°, the middle orie of which ex-
tends straight up from the body portion 12
preferably slightly ‘higher than the pole
pieces so as to prevent the armature from dj-
rectly engaging them. This however is not
absolutely necessary as the tension of the
springs 1s such that when the currvent is
taken off they will retwrn the armature to
normal position instantuneously. Iach out-
side leg of the veturn flange 14 is provided
with a sharp pivot pin 19 which is prefer-
ably made of hardened steel. These pivot
pins are adapted to engage conical depres-
sions 20 on the ynderside and at each end of
the armatare 21 which is cut away at 22 go
2s to lighten it and to concentrate the fAlux di-
rectly over the pole pieces, not only making
the action stronger but preventing iy eddy
currents, ' '

In the use to which T apply this rvelay at
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present, that of cutting on a 1metallic civeait -

to its extensions, it is requisite to have two
one palr for each side of
the metallic circuit in each set. Both of
these are made and broken at once, and there
may be as many sets as there are circuits.
In each set the springs 9 and 11 are the
working springs and the springs 8 and 10
are the fixed or anvil springs. As shown in

Fig. 1, T make these springs self-adjusting,
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that is, by the use of two little studs, 23 and
24, one for each pair. The stud 23 rests
with its base upon the forward end of the
armature 21 and the spring 11 rests upon the
shouldered portion thereqf. The reduced
portion or stem extends through the spring
11 and the fixed ov anvil spring 10 rests
thereon. The stud 24 has its base resting
upon the spring 10 and the spring 9 rests
upon the shounlder portion thereof, its ve-
duced portion or stem extends through the
pin 9 and the spring 8 rests upon the top
thereof. A stud 25 removably seated upon
the rear end of the armature back of the
pivot pins 19 supports the spring 11 on its
shoulder portion and the spring 9 upon its
stem or reduced portion. The armature is
thus held in place parallel with the core and
with the return flanges 14 of the front yoke
until the magnet is energized. All the studs
93, 24, and 25 have conical bases, with the
points down resting on the armature and
contaet springs. All the springs of the sets
are separated by insulation and each set is
held upon the return flange 7 by screws 206.
Tt will be noticed that the pole pieces 17
dirvectly abut the ends of the core and ave
secured behind the front yoke piece 12 and
have their ends 16 projecting out of the cut-
away portions 15 of said yoke piece so that
they are prevented from having any lateral
movement. The yoke piece holds the two

- spools in proper relation and forms a sup-
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port for the armature. - :

In Figs. 10, 11, and 12 T have shown a
modified form in which the yoke picce 27 is
secured to the magnet 1 in the same manner
as that shown in Kig. 1. The front yoke
picce 28 is similar in all respects to the yoke
picce 12 with the exception that the mid-
dle part 29 corresponding.to the part 14" in
Irig. 1 is bent forward thile the outer legs
30 are bent backward. It is provided with
an aperture 81 for the passage of a bolt 32
riveted to the armature and provided with
a nut 83 for adjusting the air gap between
the armature 34 and the pole pieces 35.
These poles pieces are secured by serews 36
to the tapered ends 37 of the cores 88 and
have their upper ends flush with the part 29
and in engagement therewith so as to pre-
vent lateral movement theveof. The ar-
rangernent of contact springs and avmature
is the same as that shown in Fig. 1. 1In
Trigs. 10, 11 and 12 T have shown two windl-
ings upon the corves 38, the forward one, 39,
composed of coarse wire and acting to pull
up the armature, while the other winding 40
is of relatively fine wire and acts to liold the
armature against the core. .

Having thus deseribed my invention what
I claim is new and desirve to secure by Let-
ters Patent ist—

1. In a relay, the combination with an
clectro-magnet, of a pole picce therefor, a

991,820

voke picee holding said pole piece against
the core of said electro-magnet, and an ar-
mature pivoted on said yoke piece together
with contact springs overlying and worked
by said armature. .

2. In a relay, the combination of an elee-
tro-magnet comprising two spools, pole
picees, a yoke adapted to engage said pole
pieces to hold them against the core to-
~gether with an armature, and contact
springs operated therethrough by said pole
pleces.

3. In a relay, the combination with an
electro-magnet, of pole pleces thevefor, a

the cores of said electro-magnet, and an
armature pivoted on said yoke piece to-
gether with contact springs overlying and
operated thereby.

4. Tn a relay, the combination with an
clectro-magnet, comprising a plurality of
spools having cores, of pole pieces therefor,
2 h.voke piece extending across said spools
and engaging said pole pleces to prevent
their turning, means for securing said yoke
piece and said pole picees to sald cores; an
armature pivoted on said yoke piece, and
contact springs overlying the armature so
as to hold it 1 position and to be operated
thereby. -

5. In a relay, the combination with an
electro-magmet comprising a plurality of
spools having cores, of a pole piece for each
core, a yoke plece extending across said
cores and formed to engage said pole pieces
to hold them from turning, means for secur-
ing the pole pieces and said yoke piece to
the core, said yoke piece having a return or
flange, pivotal means secured to sl flange,
an armature mounted on said pivotal means,
and contact springs overlapping the arma-
ture holding it on the pivotal means.

tro-magnet comprising a plurality of spools
Laving cores, a pole piece for each core, a
yoke piece having renrwardly extending legs
and a projection, said rearwardly extending
legs and said projection defining depres-
sions, said pole pieces seated in said depres-
sions between said rearwardly extending legs
and the projection, means for securing the
pole picces and the yoke piece to the cores,
an armature lying across the legs of said
-yoke piece and pivoted thereon, and contact
springs operated by satd armatare.

7. In a relay, the combination with an
clectro-magnet comprising a plurality of
spools having cores, of pole pieces having
forwardly extending flanges, a yoke picce
having rearwardly extending legs or flanges
and an upright projection, said pole pieces

jection and the rearwardly extending legs
{ 50 as to prevent them from turuing, pivotal
i points Torued on said rearwardly extending

voke piece holding snid pole pieces against.

6. In a relay, the combination of .au clee--
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having their flanges seated between the pro- .
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flanges and a flat armature having bearing
upon said pivotal points together with con.
tact springs overlying and operated thereby.

8. 1In a relay, the combination with an
electro-magnet comprising a plurality of

spools having. cores, of pole pieces for the-

cores, a yoke piece engaging the pole pieces
to prevent them from turning, means for
securing the pole pieces and the yoke piece
to the cores, an armature pivoted on the
yoke piece, and means codperating with the
voke piece and the armature for adjusting
the air gap together with contact springs
overlying and operated thereby.

9.'In a relay, the combination with an
electro-magnet, of pole pieces therefor, a
yoke piece having a rearwardly extending
flange, an armature pivoted on said yoke
piece and extending parallel with the flange
of said yole piece to a point over the pole
plecus, an extension carried by said yoke
piece, and means cobperating with said ex-
tension and the armature to adjust the air
gap together with contact springs overlying

.and operated thereby.

10. In a relay, the combination with an
electro-magnet, of pole pieces therefor, a
yoke piece codperating with said pole pieces
to prevent them from turning, said yoke
piece having a rearwardly extending flange,
an armature pivoted npon said rearwardly
extending flange and lying parallel there-
with, an extension formed upon said yoke
piece, and a stud carried by said armatire
and having a nut in engagement with the
extension of the yoke piece to adjust the air
gap between said armatire and the pole
pieces together with contact springs over-
lying- and operated thereby.

11. In a relay, the combination with an
electro-magnet comprising a plurality of
spools having cores, of pole pieces seoured
to each core, a yoke piece extending across
the spools and secured to each core, said
yoke piece having a rearwardly extending
flange and a forwardly projecting exten-
sion, pivotal points on said flange, contact
springs, an armature held on said pivotal
points and extending parallel with said
springs fo a point over the pole pleces, a
depending stud carried by the forward end
of the armature and projecting through an
aperture in the forward extension of said
yoke piece and a nut on the stud for ad-
justing the air gap between said pole pieces
and the armature,

12. In a relay, the combination with an

électro-magnet, armature supporting means .

carried thereby, an armature carried by said
supporting means in substantially parallel
relation with the core of the electro-magnet,
a set of contact springs supported paralle]
with the armature, » stud adapted to en-
gage and actuate certain of said springs
said stud being supported on the rear end of

&5

the armature, a plurality of studs carried

by the front end of the armature and
adapted to normally support certain of said
springs, but to withdraw such support, when
the armature is attracted, and a pole piecese-
cured to the core of said electro-magnet and
extending up approximately flush with the
supporting means. -

13. The combination with a core having
a tapered end, and its winding, of a pair of
yoke pieces one sécured to each end thereof,
an armature pivoted upon one of said yoke
pieces, contact springs operated thereby, and

a pole piece adapted to engage the tapered -

end of the core of said magnet, and means
for securing said pole piece thereon.

14. In a relay, the combination with an
electro-magnet, comprising a plurality of
spools provided with cores having tapered
ends, of yoke pieces at each end and extend-
ing across the spools, an armature pivoted
upon said yoke piece and extending across
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the spools, contact springs operated by said -

armature, pole pieces mounted upon the
tapered ends of the cores of said spools
and means for securing said pole pieces
thereon. -

15. In a velay, the combination with an
electro - magnet comprising a plurality of
spools having cores, of yoke pieces for the
front-and rear end of said spools, said yoke
pleces extending across said spools and hold-
g them in proper relation, an armature
pivoted upon said front yoke plece, contact
springs operated thereby, pole pieces hav-
ing tapered apertures mounted upon -the
cores ot said electro-magnet in front of said

front yolse piece and projecting up approxi- -

mately flush with the top of said front yoke
piece, and means for securing the front yoke
piece and the pole pieces upon the core, said
front yoke piece having means for prevent-
ing lateral movement of the pole pieces.

16. In a relay, the combination with an
electro-magnet, of a pole picce therefor hav-
ing an upper lateral extension, a yoke hold-
Ing said pole piece on the core of said elec-
tro-magnet, contact springs, and an arma-
ture ‘prvoted on sald yoke piece and nor-
mally lying parallel to the contact springs,
the lateral extension of said pole piece and
the supporting part of the yoke. :

17. In a relay, the combination with an
clectro-magnet, of a pole piece therefor hav-
ing an upper lateral extension, a yoke hold-
ing said pole piece on the core of said elec-
tro-niagnet and having an armature sup-
porting extension parallel with the electro-
magnet, an armature pivoted on said yoke
extension, contact springs, and connections
between the armature and said contact
springs which hold the armature normally
parallel with the lateral extension of said
pole piece, the yoke extension, and the con-
tach springs.
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18. In a relay, the combination with an
clectro-magnet, of a pole piece therefor, a
front yoke piece having an armature sup-
porting extension parallel with the electro-
magnet, a rear yoke piece, contact springs

supported on said rear yoke piece and ex-.

tending over said front yoke piece parallel
with the electro-magnet, an armature piv-
oted on said extension intermediate the
springs and the front yoke extension, and
connections between the armature and said
springs such as to hold the armature bal-
anced on its pivotal point “with both ends
free.

19. A relay comprising an electromagnet

891,829

having a pole piece at one end, an armature
support at the same end, an armature cen-
trally fulecrumed upon said support so as to
be controlled by said pole piece, and contact
springs overlying the magnet and armature,
with working connections normally trans-
mitting balanced pressures from the springs
to the armature on both sides of the ful-
eruni.
In testimony whereof I affix my signature
in presence of two witnesses.
EDWARD E. CLEMENT.
Witnesses:
G. E. Rurr,
H. M. Sresvine.
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