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7o all whom it may concern: .

Be it known that I, Garrison Bascock, 4
citizen of the United States, residing at Chi-
cago, in. the county of Cook and State of
Illinois, have invented certain new and use-
ful Improvements in Relay Devices, of

‘which the following is a specification.

My invention relates to improvements in
multiple contact relays, and has for its ob-
ject the provision of a relay device, which
will combine a maximum efficiency, cer-
tainty of operation and extreme compact-
ness in a switching device simultaneously
actuating a large number of electrical con-
tacts. :

The present improvement is based upon
an earlier relay device, also of my invention,
wherein a single electro-magnet 1s employed

" for actuating the armature positioned paral-
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lel wwith the .core of the electro-magnet.
Terminal pole-pieces mounted at the ends of
the magnet-core, substantially bridge the air
gaps between said core and the adjacent
armature. ) :

In the construction above referred to, it
has been found in telephone practice, to
which my relay device is particularly well
adapted, that the air gaps between the two
terminal pole-pieces and the armature, in-
terpose unnecessary resistance to the mag-
netic flux induced by normal common-bat-
tery currents. Accordingly, I have devised
means for materially reducing the air-gap
by confining the flux therethrough adjacent
to a single area of the armature. This pref-
erably 1s accomplished by winding the mag-
net-core to produce a consequent pole in-
termediately thereof and forming a closed
magnetic circuit. from the terminal poles,
which are of like sign, through the frame
and into the armature. _

Another feature of my improvement pres-
ent in the relay about to be explained, is a
guard and skeleton-frame for the contacts, so
positioned as to protect the contact springs,
while rendering them freely accessible for
adjustment and repair. - .

Details of my said improvements will be

-explained in connection with the accom-

panying drawings, wherein :—

Tigure 1 is a side view in elevation, of a
relay device embodying my invention. Tig.
9 is an underside plan view of ‘the relay,
Figs. 8 and 4 respectively are fragmentary

front and rear views of said relay, and Fig.
5 is a diagrammatic view illustrating the
preferred winding and magnetic circuits of
the relay magnet. . '

Throughout the several figures of the
drawing, I have employed the same charac-
ter of reference to indicate similar parts.

The magnet-frame is stamped from para-
magnetic sheet metal, and in cross-section is
approximately. of Z-shape. The body a of
said frame mounts the core of the electto-
magnet by means of lateral lugs o', while
the forward portion of said frame is bent
at right angles with the body and affords a
guard &’ positioned in front of and above
the contact springs. These contact springs
b are rearwardly mounted between insulat-
ing- blocks 9’, secured to the frame by a
binding strip ¢ longitudinally grooved at ¢
to engage and securely hold the insulating
blocks. The contact springs are arranged
in paired relation, being of L-shape in out-
line, with their terminals & widely di-
vergent, as best shown in Fig. 3. The ends
¢’ of the binding strip are forced through
openihgs in the frame and are bent down to
hold the parts in their assembled relation.
Co-acting contacts d, which preferably are
formed of short lengths of phosphor-bronze
wire rearwardly flattened to afford spring-
like bodies d’, are also mounted between the
insulating blocks 37, immediately below
their corresponding paired contact springs.
Preferably the contact springs and their co-
acting . contacts are mounted in staggered
relation, in order to obtain compactness and
permit the separation of the paired springs
without short circuiting the same.
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The armature ¢ is of a bell-crank type, as -

best shown in Figs. 1 and 2, and carries at
its outer extremity, a strip of instlating ma-
terial #, bored to receive and hold the ter-
minals of the contacts ¢ in position imme-
diately beneath the divergent ends of their
respective paired contact springs. This in-
sulating strip is held in position by means

_ of the ears ¢, which are pressed about said

trip and closely embrace the lower "portion
thereof, as best shown in Fig. 1. The elec-
tro-magnet ¢ is disposed parallel- with the
depending bar ¢’’ of the armature, which is
pivoted upon frame a. The core ¢’ of said
electro-magnet is inserted within the per-
forated lugs &’ of the frame, while a pole
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piece ¢’’ is centrally mounted therson with
its face closely adjacent to-the bar ¢’’ of the
armature. The electro-magnet is differen-
tially wound, as indicated in Fig. 5, to pro-
duce 2 consequent north pole, we mav as-
sume, within pole piece ¢’*; windings % and
B belng opposite in duecuon, whereby the
extremities of .the core will have a south
polarity induced therein. Consequently, the
armature and its electro-magnet have inter-
posed therebetween; merely the single air
gap separatinor pole piece ¢’/ and the bar

.armature ¢’’, inasmuch as the integral frame

and lugs afford negligible resistance for the
flux -of the magnetic lines from the south
peles of the electro-magnet. -

. The relay constlucted in accordance with
my improvements ‘is of materially higher
efficiency than one employing two electro-
magnets or one which affords the double air
gap between pole pieces of opposite polarity
and the armature, thereby better adapting
the same to telephone practice, wherein cur-
rents of fixed voltage are required. Upon
the” ertatlon of the electro-magnet, arma-
ture bar ¢’” is attracted to the pole piece ¢’
and the outer extremity of the armature is
raised, to enter the rounded terminals of the
contacts d between the divergent extremities
b”" of their co-acting contact sprlngs The
flattened spring- hke bodies- " of said con-
:tacts afford tension which retracts the arma-
ture and separates the contacts from be-
tween the paired springs, immediately the
electro-magnet is deénergized.:
. From an inspection of ¥igs. 2 and 3, it
‘will be seen that the contact-making termi-
nals of .the relay are readily accessible for
‘inspection and ad]ustmenu, although amply
‘protected by the guard ¢ which is integral
Wlth the frame. Vl'oreover, the electro-mag-
net Is rigidly held in position with respect
-t0 the frame and armature, by means of the
integral lateral lugs embracing the core of
said electro-magnet. - Again, the contact-

making members are rearwardly mounted i in
‘the simplest manuer possible, by means of
the binding strip and the insulating blocks
clamped thereby about the springs fmd con-
tacts, as well illustrated in Fig. 4.

As best shown in Figs. 1 and 2, the actu-
.ating member of the bell-crank armature is
slightly convex, in order to seat the extrem-
ity thereof directly upon the frame. In ad-

dition, the cenmal portion of said member.

is cut away or of open constructlon, as is
the adjacent frame, not only to render the
device somewhat lighter, but permit access

" to the under side of the banks of contacts

and contact springs.

Having now descmbed the p1818'°1' ad em-
bodiment of my invention, I claim as ne
-and desire to secure by Letters Patent uhe

following = N
1. In a relay device, the combina‘fbion with

1,188,787

a_ frame, of a plurality of contact springs
insulatingly mourited upon said frame, an
electro-magnet mounted upon said frame,

the Wmchnos thereon being adapted to pro-
.duce a consequent median pole, an armatnre

controlling said contact springs positioned
with its axis parvallel with said electro-mag-
net, and a pole-piece extending between the
electro-magnet and the armature in the po-
sition of the consequent pole, substantially
as set forth.

2. In a relay device, the comomamon with
a paramagnetic frame, of contact springs
insulatingly ‘mounted thereon, an electro-

‘magnet mounte d upon the frame with its

core in closed magnetic circuit therewith, the

“windings of said electro-magnet being d1T~

ferential and adapted to produce 8 conse-
quent intermediate pole, an armature con-
trolling said contact springs and oosmoned
upon the frame parallel with said electro-
magnet, and a,.polU piece substantiallybridg-
ing the gap between the armature and the
intermediate magnetic pole, substansially as

.set forth.

3. In a relay device of the class described,

‘the combination with a paramagnetic frame,

of a plurality.of contact springs thereon, a
straight-core eléstro-magnet having differ-
ential windings positioned to produce a con-
sequent pole intermediately of the core, s
bell-crank armature pivoted upon the frame
and having its conductive member positioned
parallel with said electro-magnet, means as-
sociated therewith for actuating the contact
springs, and an extension pole-piece bridg-
ing substantially the distance between the
consequent magnetic pole and the ‘erature,
substantially as set forth.

4. In a relay dpvme, the combination with
an electro-magnet and its armature, of an
integral paramagnetic frame mechqmcally
and mflgnetlcfllly connected with theextremi-
ties of the eleciro-magnet core, and pivot-
ally mounting the arm mature in closed mag-
netic circuit with uhe core, a pole-piece br1d0~
ing substantially the dlsmme between the
armature and the core, and contact sprmgs

-connected for actuation by the armature,

substantially as set forth.

5. Ina multlpw contact relay, the combi-
nation with an actuating elecu‘o maoneu, of
its armature, a phu ahty of contact sprmgs
controlled by said armature, and an inte-
gral frame mounting the 1oze00m0f mem-

bers in operative position; said Tram@ hav-

ing an integral prouec’uva mam bent up
adjacent to the free ends OI the contact
springs, substantially as set 101 th.

6. In a multmla contact relay, the combl-
nation with an actuating ele cho -magnet, of
its armature, 4 plurfhw of contact springs
controlled by sam armature, and an integral
frame mounting the foregoing mernbe?s in
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away beneath the contact springs and hav-
Ing a protective guard positioned adjacent
to their free ends, substantially as set forth.

7. In a multiple-contact relay, the combi-
nation with a plurality of banks of contact
terminals, of an electro-magnet disposed at
right angles to said terminals and positioned
at a distance from their free ends, an arma-
ture connected to flex the banks of contact
terminals into and out of electrical engage-
ment and pivoted adjacent to the fixed ends

of said banks of terminals, and a pole-piece

bridging substantially the space between the

armature and electro-magnet-core, substan-

tially as set forth. .

8. In a multiple-contact relay, the com-
bination with an actuating electro-magnet,
of its armature, a plurality of contact springs
controlled by said armature, and a sheet
metal frame having a protective guard posi-

- tioned adjacent to the full ends of the con-

tact springs and integral lugs from which
said electro-magnet is supported, substan-
tially as set forth.

9. In a multiple-contact relay, the com-
bination with a sheet metal frame compris-
Ing a body portion, an open skeleton guard
bent up therefrom and supporting lugs op-

‘positely bent from said body portion, of an

electro-magnet secured between said lugs, its
armature, and a plurality of contact springs

&8

insulatingly mounted upon the frame with
their ends protectively positioned adjacent
to the guard, substantially as set forth.

10. In a multiple contact-relay, the com-
bination with a sheet-metal frame compris-
ing a body portion, and an open skeleton
guard formed therefrom, of an electro-mag-
net and its armature mounted upon said
frame, an insulating mounting, and a plu-
rality of contact springs secured to said
frame by the insulating mounting with their
free ends protectively positioned adjacent to
said guard, substantially as set forth.

11. In a multiple contact-relay, the com-
bination with a sheet-metal frame angularly
bent to form a forwardly positioned guard,
of an aimature mounted for actuation upon
said frame; the said frame and armature
being centrally cut away to afford skeleton
parts permitting ready access and inspection
of the relay, an actuating electro-magnet,
and a plurality of contact springs insulat-
ingly mounted upon the frame with their
free ends protectively positioned adjacent to
the guard, substantially as set forth.

In testimony whereof I do now affix my
signature in the presence of two witnesses.

GARRISON BABCOCK. [r.s.]

‘Witnesses:

- Norris W. Norrs,
C. H. Norrm.
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