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| '-Applicatioﬁ filed Dé_cEmb'ef 23, 1905 SemalNo 293£149L_'f S

" Be it known that T; Epwarp E. CLemEexT,

a’ citizen ‘of: the 'Uﬁite‘d States, residing at
“Washington, in’the "District of Columbia,

LI |

“have: invented éertain’ new and useful Im-
“provements 1 Kleetrical Relays, of which
. the ‘following “1s-ia specification, reference |

_“being: Liad - therein ‘ to the - accompanying

- Myinvention relates to electrical relays.
“and hag foritsiobject the provision of a |

- relay suitable-for use in certain types of tele-
. phone exchdangé systems as well as in other

. systenis; requiring ‘a multiplicity of con-.

15 tacts to be made and broken, - =

Heretofore it has been difficult to

¥

" torily,‘and so faras I know it has never been

20 "possible to have an ordinary relay, working

. A the ordinary way as such directly control

25

“a"censiderable  mumber of circuits.  The
“'principalsreason ‘for this has lain in the
Cdiffienlty” of ‘adjusting many contacts so

that:one movement of a common part-would .
~ malke or ! break “them

© Sonié ‘might' make and others not, and vice

30

. According to the present invention I make
0. all the contacts self-adjusting, so that the
. armature which 1$ common to and operates

[ “them dll'need not be adjusted to them, but

- thiey

=
A
'

z__‘i"‘d'j-*g.ls-t*':ﬂie‘_'_mSelves individually to 1t as

~savell as'to each other.

36 Certdin advantages will appear in details
~'of ¢onstruction, as I proceed with my de-

scription, and ‘the claims appended thereto.

- panylng drawings in which—
40 e

-

[

~ My invention is illustrated in the accom-

. Tigure 1isa side view -of the relay with
- the riclosing shell'in section, Fig. 2

is a top

" plan view - of 'the:- same with the shell re.

d

50

- moved, Fig. 815 g front view of the same,
- and-Tigl 4°is a rear view with the back
. Referring' to the figures; A is an electro-
| ‘magnet comprising’ a pair of spools a—a,
" -whose cores @ ‘are secured to the rear. yoke
' a® by means of nuts o, or in any other suit-
able manner.* This back: yoke ¢® has a re-.
' "“turn portionor flange o° extending across. |
/" ‘the rear end ‘of the magnet windings, and
“carrying thé contact springs.  The ends of-
- thie cores, beitigrreduced so as to make shoul-:

-. L¢ _ bee; design |
a relay which would make and break more
‘than one or two pairs of contacts satisfac- |

all satisfactorily.

the yoke a®,

¢ ders to ﬁbuté‘gainé‘t the back 'plafe, prdj‘é(:t

through the same beyond the nuts ¢* a suffi-

clent distance to enable them to be used to

535

secure the entire structure upon the nsual

frame or rack. Upon the yoke, and cover-:

ing the entire back of the magnet structure
1s an msulating back plate or base B flanged

~around 1its edge, and serving to receive and

support the shell or cover C, which incloses

the entire structure within a dust and mois- -

ture-proof chamber. This shell is formed
or drawn up out of sheet metal, continuous
except for the open mouth, and is slid over
the relay from the outer end until its edges
engage the back plate B. +
Across the front of the electro-magnet is
a second yoke ¢® having a.return portion or
flange a” extending across the front end and

on top of the electro-magnet. I may state

here that the rear voke «° 1s of soft irom,
and the front yoke o” is preferably of brass.
In case quickness of action 1s desired in the
relay this brass is slit between the two pole-
pieces, and. radially around them, as well
understood 1n the art, ih order to prevent
eddy currents, and consequent magnetic re-

-tardation.

Mounted upon the front edge of the flange

@’y 50-as to rock.thereon, is the bell-crank
armature D, whoseé lower member d and

upper member ¢’ form a somewhat obtuse

angle, the member ¢ exténding across in

front of the pole-pieces of the magnet and
the member.d’

Mounted upon the flange a* at the rear of

-the magnet are the contact springs S, com-
prising ndividual members s s* s* s®. The
| springs are separated by the insulating strips -

s* &% &% tind s%, and are secured to the flange

a® By the through bolts s° whose hLeads rest
on the metal cap plate or strip s&.

These

springs are in sets, those shown in Fig. 1

constituting one complete set. In the use
to which I apply this relay at present, that
“of cutting on a metallic circuit to its exten-
‘sioms, it i1s requisite to have two pairs of

contacts, one pyir for each side of the metal-

lie civcuit' in each set. Both of these are
made and broken at once, and there may be
-as many sets as there are circuits to be con-

trolled. In each set the springs s and s

| are the movable or working springs, and
' the. springs s’ §* are the |

fixed or anvil

lying above the flange " of
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2

Springs.
these springs self-ad; usting by
expedient, that 1s by
studs §° and s*t, one
stud &' rests with 1its

a very simple
the use of two little
for each pair. The
base in -a notch @

formed in the flange d’, as nearly as possl-

10

15.

25

30

35

.5

60

65

ble over the pivot edge of the armature. Its
veduced portion or stem extends through a
hole in the spring s, and supports upen 1t
the spring s’.

ing on the spring &
or stem extending
spring s* and supporting upon it the Spring
st. The bases of a1l the studs s'* in the scts
of springs across the tOp of the relay le
within the notch ¢°, which 18 a channel or
oain cut across the arm A’ from side to side,
the armature heing thus held 1n place by
the springs and studs, without other Tasten-
ing means. '

A rod «° which extends outwardly from
the voke «° passes through a hole in the
arpmature b and 1s threaded at its end to re-
ceive a nut «° whereby the alr gap between
he armature and the core may be adjusted.
This rod serves also to prevent lateral das-
placement of the armature and to secure the
inclosing shell in place by, the nuts a*.

At u point near the end of the flange d’,
in Tig. 1, another notch is cut across the
face from side to side, and in this notch rest
the bases of the operating studs s, which
however can rest on the flaf surtace
armature arm, without the notch. Kach
«tud is shouldered, and its stem or reduced
portlon passes up through holes in the
springs s—s* 1mto contact with the under
side of spring s°. The springs s—s® rest
therefore upon the shoulder and the top re-

and its reduced portion

spectively of the studs s'*, and when the
crmature is tilted by having 1ts arm d

draswn into the poles of the magnet, all the

studs ¢12 ave lifted, lifting all the SPIings’ ;

«s? into contact with their companion
springs s’—s°. By noting the shape and ar-
rangement of the studs. 1t will be observed

that each set of springs 1s self-adjusting, all

the springs having a downward set or tend- "

ency toward the magnet.

1t is not absolutely necessary to 1se a pair
of electro-magnets in the manney 1lustrated.
as a single spool, with an jron Teturn ¢ir-
cnit over its top might do the work. I pre-
fer the pair however as the operation 1s
much more certain, and the magnetic cireult
1s shorter. .

Having thus described my invention, what
T claim and desire to secure by Letters Pat-

oent 18— |

1 An electrical relay comprising 2 pair
of clectro-magnets having their cores united
at their rear end, an L-shaped supporting
yolke carried upon the front end of the
cores, 4 bent armature pivoted on the angle
of said supporting yoke and having a de-

Ac shown in Fig. 1 I make all]

The stud s1° has its base rest-

through a hole m the

of the

— e — - ——

— L il

[P

rieid support, and a plurality of sets

990,032

pending portion extending in front of and
rcross the ends of the cores, and a substan-
tially horizontal portion extending. over the
tops of the magnet spools, and 2 plural-
‘tv of contact springs secured upon the rear

yoke of the electro-magnets and extending

torward with their ends resting over and
adapted to be controlled by the horizontal
porticn of the armature, substantially as de-
seribed., | #

5. Aq electrical relay comprising a pair
of electro-magnets having their cores united
At their rear end, an L-shaped supporting
vole carried upon the front end of the cores,
" bent armature pivoted on the angle of said
supporting yoke and having a depending
portion extending in front of and across the
ends of the cores, and a substantially hori-
zontal portion extending over the tops of the
maenet spools, and a plurality of contact

springs secured upon the rear yoke of the

electro-magnets and extending forward with

their ends resting over and adapted to be
controlled by the horizontal portion of the
crmature, together with means whereby the
springs may hold the armature in 1ts place,
substantially as described. 3

. An clectrical relay comprising the fol-
lowing instrumentalities: a pair of cores car-
rying windings, 8 magnetic yoke across the
cant ends of said cores, a return portion on
said voke extending over the tops of the
windings, an angular rigid support carried
upon the iront ends of the cores, a
armature bent so.as to have a dependent
portion extending across and in front of
Loth cores and & horizontal operating por-
tion extending completely across and over-
Jving the magnet windings, sald armature
falerumed upon the angle of said rigid sup-
port, and & plurality of sets of contact
springs having relatively fixed and movable
members in each set, individual means for
maintaining the relative adjustinent in each
wot and for maintaining individual engage-
nent of the working members and the arma-
ture, together with means to retain the arma-
ture against digplacement, substantially as
deseribea.

4. An electrical relay structure COMPYIS-

Cine the following instrumentalities: a par

of cores carrving windings, a magnetic yoke
cerocs the rear ends of sald cores, a retul.
portion on said yoke extending over the
tops of the windings, an angular rigid sup-
port carried upon the front ends of the cores,
1 broad armature bent so as to have a de-
pendent portion extending across and In
eront of both cores and a herizoutal operat-
ine portion extending completely across
and overlying the magnet windings, sald an-
oular armatuve fulerumed upon the said
of cor-

| tact springs having relatively fixed and
i movable members in each set, individual
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5 the sets of springs extending forward beyond

- be entirely unobstructed and visible from the
- front of the relay, substantially as described.
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neans for maintaining the

eral displacement,

electromagnet, a

-flat upon the

990,032

ment in each set and for maintaining indi-
vidual engagement of the working members
and the armature; the contact . points of all

the operating and adjusting means so ns to

9. An electrical relay comprising a pair
of parallel '
by a magnetic yoke having a return portion
extending across and parallel to the cores,

connected windings upon said cores, an an-.

gular armature supported upon and extend-

Ing across the front ends of both cores, a

plurality of sets of contact springs secured
upon the return portion of the rear-yoke and
extending forwardly parallel with the cores
Into position to be engaged and operated by
the armature, and Teans whereby said
springs will hold the armature against lat-
substantially as described.
6. In an electrical relay comprising an
rear yoke or support, a
front support, both carried on the core, con-
tact springs secured upoh the rear yoke and
extending forwardly over the front support,
an angular armature carried directly on the
latter, and normally with one member lying
flat thereon and the other extending down in

front of the core end, and operating means

for the springs engaging the armature and

holding 1t positively against longitudinal

displacement, substantially as described.

7. An electrical relay having a core, .a
yoke, contact springs and a bell erank arma.
ture, a support for the armature, operating
studs for the springs, and means whereby
said studs will positively engage one member
of the armature and hold the same normally
support against longitudinal
displacement, substantially as described.

S.7An electrical relay having a plurality
of contact Springs, an angular armature
with a portion underlying the springs to
operate the same, said portion being partly
cut away to form an opening or openings,
and studs for operating the contact springs
removably seated in said openings and posi-
tively engaging the springs to communicate
motion thereto from the armature, substan-
tiudly as desecribed. '

- 9. In an electrical reiay, an electro-mag-

net, a broad armature for the same, a plu-

rality of sets of econtact springs resting
thereover, each set of springs having a plu-
ality of pairs of springs and resting and ad-

~Justing studs, one for each pair of Springs,

malintaining the relative relation thereof,
and one or more operating studs carried by
the armature and also engagmge the working

relative adjust- |

cores united at their rear ends

adapted to

3

springs of each set, substantially as de-
scribed. |

10. In an electrical relay, the combina-
tion of a-support, an electromagnet mount-
ed thereon, an armature and contact springs
operated thereby, an inclosing shell for said
relay, means carried by .the support for se-
curing said shell over the relay, said means
engaging the armature and preventing lat-
eral displacement
preventing longitudinal displacement of the

armature, substantially as described.
1. In an electrical relay structure the

-combination of the tollowing instrumentali-

ties: a base or support, an electromagnet
with parallel cores and
yoke connected to said base, an armature
mounted over and extending across the core-
ends of the magnet, contact springs adapted

to be worked by said armature, a shell -

adapted to inclos¢ the entire structure, and
Securing means comprising a rod extending
between the magnet cores and windings, at
one end secured to the base and at the other
pass through openings in the

armature and shell and threaded to receive

a clamping nut on the outside of the latter.

12. In an electrical relay, the combina-
tion with an electromagnet, contact SPrings

and an armature for operating the same, of

means for securing an inclosing shell over
sald magnet which comprises a threaded rod
and a clamp nut, and means carried by said
securing means for adjusting the air gap of
the armature, substantially as described.
- 13. In an electrical relay, the combina-
tion with-an electromagnet, contact Springs
and an armature for operating the same, of
means for securing an inclosing shell over
said magnet which comprises a threaded rod
and a clamp nut, and a nut threaded upon
said rod adanted to engage the armature
whereby the air gap between the core and the
armature may be adjusted, substantially as
described.

14. In combination, a relay, an inclosing
shell therefor, and means for securing the

same over the relay comprising a rod ex-

tending through an opening in the arma-

‘ture of the relay and through the face of the

shell and provided with nuts for holding
sald shell rigidly in position, said rod also
preventing lateral displacement of the arma-
ture of said relay. _
In testimony whereof I affix my signature

1 1n presence of two witnesses.

EDWARD E. CLEMENT.

- W’it'n;esses :

E. Epmonsrtox, Jr.,
Jayes H. Marr,

thereof, and means for

windings and an end
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