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To all whom it may conceri:

- Be it known that I, Jou~x C. HuBINGER, a
citizen of the United States, residing a ISeo-
kuk, in the county of Lee and State of lowa,
have invented a certain new and useful Im-
provement in Circult-Changing Apparatus, of
which the following is a full, clear, concise,
and exact description, reference being had to
the accompanying drawings, forming a part
of this specification. |

My invention relates to multiparty-line tele-
phone-exchange systems; and 1its object 1s to

provide improved substation selective appa- .

ratus and improved arrangement of substa-
Lion-circeuits. To accomplish this, I provide
a polarized relay at each substation of novel
construction.
employed have been actuated by pulsating
current, the armature thereof being usually
spring - adjusted to allow it to respond to a
current of a certain polarity. Thisspring ad-
justment is very ineflicient and unreliable
and must be continually regulated owing to
the varying conditions of the atmosphere.
The relay of my invention is adapted for
actuation by direct currents, the relays at all
the substations being 1dentical. The arma-
ture of each relay is provided with an arm,
which, depending upon the polarity of the
current through the relay-winding, is moved
cither to the right or left to close a local
sional - circuit containing a rheotome - bell.
The normal position of the armature is such
as to leave all contacts open, which minimizes
the danger due to lightning or other disturb-
ances.

Certain novel features of construction of
my improved relay and the connection there-
of with their substation apparatus may be
more clearly understood by referring to the
accompanying drawings, in which

Figure 1 is a perspective view of the relay
employed, and Fig. 2 is a diagrammatic view

showing the relative arrangement of the relay

parts. |

The relay is provided with windings 1 1,
disposed on cores 2 2, connected by a yoke 3.
An armature 4 1s pivoted in the non-magnetic
frame 5., secured to the pole ends 6 6. A

permanent magnet 7 is secured to a support

Polarized relays heretofore

8 and serves to polarize the relay in the usual
manner. Anarm 9 issecured to the armature
at its pivot-axis and extends forwardly, be-
ing secured at its front end to a transverse
actuating-bhar 10, preferably of Insulating
material. A frame 11 is preferably formed
of conductive spring sheet material and 1s bent
into a shape, as best shown in Fig. 2. This
frame is substantially U-shaped, the corners
of the same, however, being folded together,
as shown, to form terminals 12 and 12’. The
frame 1s held in position so that the limbs 13
and 13" thereof engage at their extremities
with the ends of the contact-bar 10. The
frame is preferably clamped between the sup-
port 8 and the mounting-block 14, being 1n-
sulated therefrom, however, which may be
done by interposing a sheet 15 ot insulating
material between the support 8 and the yoke
part 16 of the spring-trame 11. The limbs
13 13" serve as contact-springs and normally
serve to maintain the armature-arm in a cen-
tral position and also to break contact with
their associated contact-springs 17 and 17'.
The springs 13 and 13" may be insulated from
their associated springs 17 and 17" in any well-
known manner. 1 have shown clamping-
nlates 18 and 18" of insulating material dis-
posed, respectively, between the terminals 12
and 17 and the terminals 12" and 17, while
plates 19 and 19/, also of insulating material,
are disposed over the springs 17 and 17, re-
spectively, the serews 20 20 serving to clamp
the plates and the springs firmly in place, the
springs and terminals being thus also mnsu-
lated from each other by means of these plates.

Thus the energization of the relay by current

of one polarity will move the armature and
the contact-bar to cause engagement between
the springs 17 and 13, while energization of
the opposite polarity will cause the contact-
bar to move in the opposite direction to en-
oaoe the springs 13" and 17', and, as before
stated, under normal conditions the springs
will be out of contact and the contact-bar
will be maintained in a central position.
Each relay is provided with terminals 85, 36,
37, and 38.  Conductors 39 and 40 are respec-
tively permanently connected to the contact-
springs 17 and terminals 12, the ends ot these
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conductors being intended for interchange-
able connection w1tl1 the terminals 35 and 37.

Conductors4l and 42 are permanently connect-
ed, respectively, to contact-spring 17" and ter-
minals 12', the other ends of these conductors
being intended for interchangeable connection
with the terminals 36 and 38 and the circuit
to be controlled would be permanently con-
nected to terminals 37 and 88. Thus with the
connection shown in Fig. 2 the circuit to be
controlled would be closed only upon actua-
tion of the arm 9 toward the right and through
the spring 17, spring 138/, the voke part 16
terminal 12, and eonductor 40. Upon inter-
changing the conductors 39 and 40 and 41 and
49, however, the controlled ecircuit would be
c]osed only upon actuation of the arm to the
lett and through the conductor 42. terminal
12", yoke part 16, spring 13, Sprmg 17, and
conductor 39. The terminals 35 and 36 serve
merely as a means for securing the inactive
conductors to prevent thelr interference with
other conductors or parts.

It will be seen that the U-shaped member 11
serves various purposes.
the limbs 13 and 13’ thereof serve as contact-
springs, at the same time serving to normally
maintaimn the arm 9 in its neuvral position.
Agaln, the corners of the U-shaped frame be-
ing folded serve as terminals for the conduc-
tors 40 and 42, and the yoke part 16 serves
both as a mechanical means for rigidly con-
necting the limbs 13 and 13" and as a common
conductor for the circuit controlled by the
relay. |

I thus provide a very efhicient circuit-con-
trolling relay having a minimum number of
parts and a relay which is devoid of delicate
adjustments.

I do not wish to be hmited to the arrange-
ment and construction as herein outlined, as
those skilled 1n the art may readily make
changes without departing from the scope of
my invention.

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

1. Inapolarized relay, the combination with
an armature, of an arm extending therefrom,.
spring switch members permanently engaging
with t'le end of said arm, one at either side
thereot but insulated ther ehomj and an asso-

ciate switch member for each of said sprine

members, said spring members being normally
dlbconnected from the assoclate membels and
serving to retain the arm in a neutral central
position, actuation of said armature causing
sald arm to engage the corresponding spring
member with 1ts associated member.

9. Inapolarized relay, the combination with
an armature, of an arm extending therefrom,
a transverse ,;Lctufl,tmu—-bm at the end of md
arm, anactuating b\-‘&-”lt@l 1-spring engaging each
end of said bar, and an associate switch-spring
for each actuating-spring, said actmtmn-

In the first place |
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springs being normally out of engagement 65

with their aqc;ocmted springs and serving to
maintainsaid arm in a neutral central position.

3. Inapolarized relay, the combination with
an armature, of an arm extendine therefrom.,
a9 transverse actuating-bar at the end of said
arm, an actuating switeh- -spring engaging each
end of satcd bar, “said dGLLthlI]O-SleHU% hunu
permanently connected together by 2 condue-
ter, and an associate switeh -spring for cach
actuating-spring, said actuating-springs heing
11011"[1:1HY out of engagement with theu 4880~
clate spring and serving when the relay is de-
energized to maintain the armature and arm
1n a neutral position.

4. Inapolarized relay, the combination with
an armature, of an arm extending therefrom,
a transverse actuating-bar secured to the end
of said arm, a U-shaped frame of conductive
material, the ends of the limbs of said framao
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engaging the ends of said actuating-bar, said 8

frame serving to normally maintain f':clld Q11
In a neutral (,Bl’ltl.:Ll position, and a contact
assoclated with each limb but normally out of
engagementtherewith, attraction of the arma-
ture toward either pole of the relay causinge
sald actuating-har to engage the corr LE;])OI](I

ine limb Wth 1£S asgoemLGd contact to close a
local cireuit controlled by said relay.

5. Inapolarized relay, the combination with
an armature, of an arm extending therefrom,
an actuating-bar secured Lmnwmad\ to the
end of said arm, a U-shaped frame of conduct-
1ve material, the corners of said frame being
folded tog ethel to form terminals and the ends
of the hmb% thereot beingin engagement with
the endq ot said actuatine- b.u said £ AMe sery-
ing normally to maintain said armature and
arm 1n a neutral position, and a contact asso-
clated with each limb but normally out of cn-
gagement therewith, attraction of said arma-
ture toward either pole of the relay causing
the actuating-bar to engage the corr eSpondlnﬂ
[imb with its associated contact to close a lo-

cal cireuit controlled by said relay.

6. Inapolarizedrelay, the combination with
an armature, of an arm extending therefrom,
an acbuating-bar of insulating matel lalsecured
transver sely' to the end of said ar m, a U-shaped
frame formed of a band of conductive mate-
rial, terminals for said frame formed by fold-
1ngo tlm corners thereof together, actuatine-
springs formed by the lim bs of said fr ame and
engaging at their ends with the ends of said
actuating-bar, and a contact associated with
each actuating-spring, said frame serving to
normally maintain S(lld actuating-springs out
of contact with the associated conmctcs and to

maintain the armature and arm in a neutral
position, movement of said barin either dirvec-
tion upon attraction of said armature causing
the corresponding actuating-spring to engage
1ts assoclated contact to close a local cirenit
controlled by said relay.

)0

95

IO

105

FJT1O

115

120

125




10

L5

20

30

786,901

7. Inapolarizedrelay, the combination with
an armature, of an arm extending therefrom,
an actuating-bar of insulating material secured
transversely to the end of said arm, a U-shaped
frame of conductive material, the limbs of
sald frame forming actuating-springs engag-
ing at their ends with the ends of said actuat-
ine-har, and a contact associated with each
actuating-spring but normally out of contact
therewith, salid frame serving as a common
conductor for alocal circuit controlled by said
relay, actuation of said actuating-bar 1n one
direction upon attraction of said armature
causing sald local circuit to be closed by the
engagement of the corresponding actuating-
spring and associated contact, actuation of the
cross-bar in the opposite direction causing
closure-of said local circuit through the other
actuating-spring and associlated contact, said
frame serving normally to maintain said bar
1n a neutral position and to maintain said ac-
tuating-springs out of engagement with the
assoclated contacts.

8. Inapolarized relay, the combination with
an armature, of an arm extending therefrom,
an actuating-bar secured transversely to the
end of said arm, a U-shaped frame of conduct-
ive material, the ends of the limbs of said
frame engaging the ends of said actuating-
bar and forming actuating-springs, a contact
tor each actuating -spring to constitute a
switching mechanism therewith, sald frame
serving to normally maintain said actuating-
bar in a neuntral position and to maintain the
actuating-springs out of engagement with the
associated contacts, and a conductor perma-
nently secured to each actuating-spring and
cach associated contact, the conductors of each
switch mechanism being adapted for inter-
changeable connection with one terminal of a
local circuit controlled by said relay, said U-

&

shaped frame forming a conductor for said
local circuit.

9. Inapolarizedrelay, the combination with
an electromagnet -frame, windings therefor
and a permanent polarized magnet all secured
to a mounting-block, of an armature, an arm
extending torwardly from said armature, an
actuating-bar of insulating material secured
transversely to the end of said arm, a U-shaped
frame tformed of a band of conductive sheet
material, terminals for said frame formed by
the folded corners thereof, said frame being
clamped to said mounting-block so that the
limbs thereof extend upwardly and engage at

sald limbs forming actuating - springs of
switching mechanisms, an assoclate contact-
spring for each actuating-spring, means for
insulating said frame from said associated
springs, connecting terminals for the local cir-
cult controlled by said relay, and a conductor
permanently secured to each frame-terminal
and assoclated springs, the other terminal of
the conductors of each switching mechanism
being adapted for interchangeable connection
with one of said connecting-terminalswhereby
the local circuit may be closed by the engage-
ment of one switching mechanism upon at-
traction of the armature, sald frame serving
to normally maintain the actuating-bar and
the armaturein a neutral position and to main-
tain the actuating-springs out of engagement
with the associated springs, sald frame also
serving as a common conductor for said local
circuit.

In witness whereof I hereunto subscribe my
name this 15th day of April, A. D. 1904.

JOHN C. HUBINGER.
Witnesses:
CHARLES J. SCHMIDT,
HarveEy L. Hansow.
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