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Lo all whom it may concern:
Be it known that I, Ebwarp 18. Crgsexr,
a citizen of the United States, residing at

Washington, District of Columbia, have in- |

5 vented certain new and useful Improvements

in Electrical Relays, of which the following

13 a specification, reference being had therein
to the accompanying drawing.

My invention relates to electrical relays

10 and has for its object the provision of a re-
- lay suitable for use in certain types of tele-
phone exchange systems as well as in other
systems, requiring a multiplicity of contacts
to be made and broken. - '
15 . Heretofore it has been difficult to design
a relay which would make and Lresk more
than one or two pairs of contacts watisfac-
torily, and so far as’T know it has never been
possible to have an ordinary relay, working
20 1 the ordinary way as such, cirectly con-
trol a considerable number of circnits. The

principal reason for this has lain in the
difliculty of adjusting many contacts so {hat.

one movement of a common part would malke

25 or break them all satisfactorily. Some

might make and others not, and vice versa.
Accordmg to the present invention I make

all’ the contacts self-adjusting, so that the

armature which is common to and operates
30 them all need not be adjusted to them, but
they adjust themselves individually to it as
well as to each other, .
Certain advantages will appear in details
of construction, as I procéed with my de-
35 scription, and in the claims appended
thereto. S

My 1nvention is illustrated in the accom-

panying drawings in which: |
Figure 1'is a longitudinal sectional view
40 with the casing in place. Fig. 2 is a top plan

view with the case removed, and Fig. 8 is a

rear view showing the back plate in position.
Referring to the figures, A is an electro-
magnet comprising a pair of spools @ (only

45 one of which is shown), whose cores a? are
secured .to the rear yoke piece ¢®, of brass
or other non-magnetic material, in any suit-
able manner. This rear yoke @* has a longi-
tudinally extending portion or flange ¢«

S which Ies over the top of the magnet wind-
ngs and reaches a point approximately (fush
with the projecting ends of the cores «>
Flits projecting portion or flange ¢* is partly

. cut away at ¢® 50 as to Lighten the structure,

35 *and upon (he rear end of the flange are sup-

| ported the sets of contact springs S.  The
ends of the cores ave reduced so as to form

-

shoulders ¢” which abut_against the back
plate ¢ of iron or other magnetic material.
Covering the back plate and entire rvear of go
the structure 1s an msulating shield B which
13 of somewhat larger area than the back.
plate so as to form a flange against which

the edge of the inclosing shell or cover C

can rest. T'his shell 1mncloses tire entirve strue- 65
ture 1n a dust and moisture-proof ch. nber

and 1s preferably formed or drawn ujp out

of sheet metal continuous except for the wen
mouth, and is slid over the relay from the
outer end until its edges engage the back 7o
plate B. A threaded rod n extends between
the windings of the electromagnet A and is
secured in any suitable manner to the rear
yoke pieces ¢® and to the back plate ¢® and
nut 2" engages the threaded forward end of 75
the rod and 1s adapted to hold the casing in
position. - .

Mounted to rock upon the flange «° is an
angular armature M which is provided with
two perforations through which threaded 8o

t lugs are adapted to pass to receive nuts m.

which hold the armature in operative posi-

tion. * One leg or portion m” of the arma-

ture M extends rearwardly over the flange
¢ and the other leg or member 7 depends 85
at right angles thereto.so as to be located in
proper relation to the projecting cores «°.

Each set of springs S, mounted upon the

‘rear of the flange «@® comprises -the indi-

vidual members s, §', s*, $% which are sepa- 90
rated by strips of msulating material s%, s%
%y 8%y and §%. All of the sets are separately

secured to the flange «® by means of the

serews $°°, whose heads rest upon the metal
strips 8", In the use to which I apply this 95.
relay at present, that of culting on a metal-
hie cwenrt to 1ts extensions, it 13 requisité
to have two pairs of contacts, one pamr for
each side of the metallic cirenit n each set.
Both of these are made and broken at once,
and there may be as many sets as there are
cireuits to be controlled. In each set the

1040

springs 8% and ¢ are the movable or works
ng sprimgs and the springs s, % arve the

lixed or anvii springs.” As shown in Fig. 1, 105

T make all these springs self adjusting by a

very simple expedient, (hat s, by (he nse of
Cwo little studs &% &', one for cich pair
The stud s™ vests with its base noon he
forward end of the leg 2/ of (hie or.nature 119
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M as nearly as
point of said armature. Its reduced por-
tion or stem extends through a hole 1n the
spring ¢ and abuts against the under side
and supports the spring s°. The stud-s™
has its base vesting upon the spring s* and

its . veduced portion or stem extendibg
through 2 hole i

the spring §" and support-

" ing the spring s. The bases of all the studs

10
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" rear yoke .plece o’ _

rear of the leg m” vest the bases of the oper-
Hach stud is shouldered
- and its stem or reduced portion passes’'up

“armature is t ilted by having its leg or
m? drawn to the poles of the magnet, all :

' rest upon the flange m’ thereof and thus
hold it against the return flange a° of the
At.a point near the
ating studs s*.

through holes in the springs s°, s* and rests

upon the underside of the spring s’ so as to

support it. The springs s° and s” rest there-
fore upon the shoulder and the top re-
spectively of the studs s, and when the

the studs s'* ave lifted, lifting up the springs
s* and §¢. By noting the shape and ar-

rangement of the studs, it will be observed

that each et of springs is self adjusting

39
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all the springs having & downward set or

tendency toward the windings of the mag-

net. All the sets of springs have their con-
tact points visible and accessible from the
front of the relay so as to permit imspection
and repairs. - o |

It 1s not absolutely necessary to use &
pair of electromagnets in the manner de-
seribed as a single spool might do the work.
I prefer the palr of windings however, as
the operation 1s much more certain and the

magnetilc circuls 1s shorter.

Having thus described my invention what
I claim and desire to secure by Letters fat-
ent 1s: . - | + |

1. An electrical relay comprising a pair

of electromagnets having their cores mag-
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netically united.at their rear end, a yoke

plece carried by the rear end of the core,

armature supporting means carried by said
yvoke pilece, an angular armature having a
depending portion extending in front of
and across the ends of the cores and a sub-

stantially horizontal portion extending over

the tops of the inagnet spools, and a plu-
rality of sets of contact springs, each com-
prising a plurality of pairs, upon said yoke
piece and extending forward with the ends
of the corresponding anvil springs in each

“set supported at one noint, and those of the
movable springs at another pcint on the

horizontal portion of the armature, the point

of support of the auvil springs being that
of minirmum motion. o
2. Anelectrical reloy comprising a pair

of electromagnets having thelr cores mag-
netically united at foeir year end, & reav
voke piece carried by the rear end of ihe
cores, armature supporting means integral

possi"ble over the pivotal

o1 least motion.

ange

with said yoke piece and extending forward

over the windings of the electromagnets, a

bent armature having a depending portion
extending in front of and across the ends of
the cores and provided with a substantially
horizontal portion extending from the tops

of the magnet spools, and a plurality of sets

of contact springs each comprising a 9111-
rality of pairs secured upon said yoke piece

and extending forward with their bodies

overlying the horizontal portion ox the
armature, the bodies of the movable springs

in each set resting upon the inner extremity

of the armature, and the ends of the anwvil
springs being supported thereon at the point

3: -An electrical relay structure compris-
ing the following instrumentalities: a pair
of -cores carrying windings, & magnetic yoke
plate across the rear ends of the said cores, a
voke piece of non-magnetic material also
across the rear end of said cores; non-mag-
netic armature supporting means ntegrai
with said yoke piece, a broad angular arma-

ture pivoted upon the end of said support-

ing means so as to have a depending portion
extending across and 1n front of both cores
and a horizontal operating portion extend-
g completely across the top of the magnet
windings, a plurality of sets oi contact
springs having movable and anvil members
in each set, individual means carried by the

“armature for maintaining the relative ad-

justment in each set and for maintaining in-
dividual engagement of the working mem-
bers and the armature, and means to retamn
the armature from displacement, |

4. An clectrical relay comprising the fol-
lowing instrumentalities: a pair of cores
carrying windings, a magnetic connection
between said cores, a rear yoke piece of non-
magnetic material connecting said cores and

abutting - the magnetie connection, a non-

magnetic return portion or flange carried
by said yoke piece, extending over the tops
of the windings to a point approximately
flush with the forward end of the cores, a
broad angular avmeaeture bent so us o have
a depending portion extending across and 1n

front of both coves aund provided with a -

horizontal operating pertion extending cori-
pletely across and overlylng the magnetic
windings and normally resting upon the re-
turn portron or flange, a plurality of scls of

contact sprines having relutively fixed and

movable members 1n ecach set, ndividual
weans for mamtainime the relac — al st
ment 1 cxch set and for manta ning ndi-
vidual engacenment of the working members

and the arieature. the sets of springs ox-

tending forward beyond the operatingand
acdinsling mweans so as to have their contact
peitnts entizely  unobstructed  and  visible
from: the front of the relay, and means for

0

30

80

96

100

105

119

120

vetaining the sroacare agarust displacement, 139



- non - magnetic yoke piece connecting said
cores and having a return portion extend-
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5. An electrical relay comprising a (i:)air of
parallel cores united at their rear ends by a
magnetic plate, windings upon said cores, a

ing over the cores to the forward end there-
of, an armature supported upon said return
portion and extending across the front ends
of said cores, operating members connected
to said armature, a plurality of sets of con-
tact springs secured upon the return portion
of said yoke piece, and extending forward
parallel therewith into position to be en-
Eaged and actuated by said operating mem-

ers, and means for holding the armature

against displacement. .
6. An electrical relay comprising an elec-.

tromagnet, a non-magnetic rear yoke piece,
an extension integral with said yoke piece,

"5 plurality of sets of contact springs; each

comprising a plurality of pairs carried upon
-said extension at the rear end thereof and
extending forwardly to the front part of

said relay so as to have their contacts visible
and accessible from the front of the relay,

20
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an armature carried by said extension, op-

erative connections between the armature

and the corresponding springs in each pair
of each set, and spacing means carried by
the armature for maintaining the individual

adjustment of each spring in the sets.

In testimony whereof 1 aflix iy signature
in presence of two witnesses.

EDWARD E. CLEMENT.

Witnesses:
E. FKpmonsrtoxn, Jr.,
H. B. CamMprELL.
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