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SPECIFICATION forming part of ILetters Patent No, 275,181, dated April 3,1833,

Application filed December 9, 1882,

(No model.)

To all whom it may concern :

Be it known that I, STEPHEN D, FIELD, a
citizen of the United States, and a resident of
the city, county, and State of New York, have
inveuted certalin new and useful Improve-
ments in Recelving-Instruments for Quadru-
plex Telegraphy, of which the following is a
specification.

My 1nvention relates to certain improve-
ments in the apparatus employed in telegraph-
ic systems forreceiving two or more independ-
ent communications siwmultaneounsly transmit-
ted over a single conductor.

The object of the invention is to construct
an instroment capable of responding to elec-
tri¢ currents having strengths ranging within
prescribed limits, but which shall be at the
same time irresponsive to currents of a greater
strength.

To this end my invention consists in apply-
ing to tbe armature of an electro-maguet a
retractile force of constant value, and varying
the leverage through which said force acts to
witbhhold the armatare irom the poles of the
magnet.

In earrying out my invention 1 arrange the
various parts of arelay-instrument in the fol-
lowing manner: The armature of the relay-
magnet 1s mounted upon an armatureslever,
which 1s pivoted at or near its center to a yield-
Two contact-stops
are placed adjacent to the opposite extremis-
ties of the armature-lever, one in front and
the other at the back of the same, these be-
ing designedto be respectively connected with
the opposite poles of a local battery. One of
thesecontact-stopsis carried upon the pivoted
support of the armature-lever near its axis,
while the other oune 1s adjustably mounted
upon the frame supporting the electro-magnet
or other convenient stationary support. A
retractile spring normally holds the armature-
lever agalust 1ts back contact-stop, and the
pivoted support is in like manner held in its
backward position away from the electro-mag-
net, thereby waintainingtheoppositeextremity
of the armature-lever apart from the front con-
tact-stop., Theretractile spring is so adjusted
that electric currents of a given strength will,

50 by traversing the coils of the electro-magnet,

induce sufficient magnetism therein to attract
the armature forward until the armature-lever
rests against 1ts front contact-stop, while the

opposite extremity is stuil retained by the re-

tractile force against 1ts back contact-stop,
thereby completing the circnit of the local
battery through the armatare-lever. A like
current, however, having a predetermined in-
crease of strength will canse the armature to
be drawn still farther toward the electro-
magnet, causing the armature-lever to break
1ts cennection with the back contaet-stop,
thereby 1nterrupting the local cireunit.

The details of construction and the opera-
tion of the instrument will be more fully ex-
plained in connection with the accompanying
drawings, in which—

IFigure 1 1s an elevation, partly in section,
of an instrument embodying my invention,
and Fig. 2 1s a plan view of the same. Figs.
o, 4, and o are diagrams representing the in-
strument inthe three different positions which
1t assumes in the course of its operation, to-
gether with its local-circuit connections.

Referring to Figs, 1 and 2, A represents the
base of the instrament, upon which s mount-
ed, 1n the usual manner, an electro-magnet, B.
An armatare, U, 1s horizontally placed upon
a shatt ortrunnion, D, pivoted at its respective
ends in a support, . An arm, If, constitut-
ing the armature-lever, is secured at a central
point to the trununlon D and extends in both
direcfions at right angles thereto. 1he sup-
port It consists of two vertical arms, ¢ and ¢,
rigidly attached to a longitudinal tranunion, €.
The truunion ¢’ is adjustably mounted 1n bear-
ings % carried in a stationary support, K.
Two contact-points, hand 7, are fixed upon the
respectiveextremities of the armature-lever I,
The contact-point o 1s normally beld againsg
a contact-stop, H, carried upon the trunnton
¢’ by the action of a retractile spring, J, at-
tached to the lower arm of the lever If, and
extending to an adjusting-spindle, K, carried
at the rewote extremity of a rearward exten-
sion or heel, f/,of thesupport li. Thesecond
coutact-point, 4, impinges upon an adjustable
contact-stop, I, preferably attached to the sup-
porting-frame B’ of the clectro-maguet. The
contaci-pointstouches thecontact-svop L when-
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over the armature Cis attracted with sufficient 3 Fig. b.

force by the electro-magnet B. Atother times
it is held apart therefrom by the force exerted
by an auxiliary retractile spring, J’, extend-
ing from the lever I at a point near its attach-
ment to the transverse trunnion D to a ten-
sion-adjusting spindle, K/, An inusulated lim-
iting-stop, H’, is placed in {rount of the lower
extremity of thelever If.  Wheu the armature
ig attracted into its extreme forward position
the lower extremity of the armature-lever I
rests against this stop. A'wo binding-posts,
M and N, are provided for making the neces-

sary local-battery connections mth the con-
tact-stops H and I, respectively.

The operation of the instrument will be best
understood by reference to the diagrains, £'igs.
3, 4, and 5. In these figures 1 have shown a
local battery, O, with 1ts respective poles con-
nected through conductors 1 and 2 with the
contact-stops H and 1. A sounder, S5, or other
cquivalent translating device 1s included 1n
the cirenit of this battery. Assuming the 1n-
straument to be placed in a telegraphic system
equipped at the sending-station with devices
for transmitting therethrough currents from
batteries of twenty-five, fifty, and seventy-five
cells at will, and the tensions of the retractile

springs J and J’ to be so adjusted that the lat-

ter will be overcome by the attractive intla-
ence exerted by a current from a battery of
twenty-five cells traversing the coils of the
electro-magnet B, while both will yield to a
like current from seventy-tive cells, but not
from fifty cells, then the following results will
be obtained: The cirecuit of the loeal battery O
will normally be interrupted at the point I.
A cuarrent from twenty-five cells will be suifi-
cient to draw the armature C forward until
the lever I rests against the contact-stop L
The retractile spring J, however, still retains
the lower extremity of the lever I against its
contact-stop H,asshownin Ifig, 4. Thecircuit
of the local battery O will thereupon be closed
through the wire 1, contact-stop I, armature-
lever I, contact-stop 1, wire 2, and sounder S.
The further movement of the armature 1n that
direction is opposed by the force exerted by the
retractile springs J and J’ through the lever
having the fulerum at the pointl. A current
from fifty cells will not be sufficient to over-
come the force exerted through this increased
leverage and the further movement on the part
of the armature and armature-lever in the di-
rection of the electro-magnet is arrested. The
circuit of the local battery O will consequently
remain closed while the current from the bat-
tery of fifty-battery cells traverses the coils of
the instrument. The current from seventy-
five cells, however, will be sufficient to over-
come not only the tension of the spring J’, but
also the force exerted by the spring J, and to
separate the lower extremity of the armature-
lever I from the contact-stop L and carry it
agalnst the insulated stop ‘. The insiru-

ment now assumes the position indicated 1in
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The cireuit of the local battery QO will
therefme be Interrupted and the sounder
rendered 1nactive.

Any suitable well-kuown system of trans-

- mitting devices may be employed for trans-

mitting carrents of the necessary strengths
from the distant station.

In some instances it is found desirable to
dispense with the aunxiliary retractile spring
J’ and to employ the spring J, both for the
purpose of retracting the armature-lever If and
the support 1. This may be readily accoin-

plished by attaching the remote extremity of

the spring J to the stationary support K iu-
stead of to the support K. The operation will
be practically the same in this constraction as
that already described, with the exception that
instead of overcoming the tensionof the spring
J/ the currents from twenty-five and fifty cells
are required to overcome the tension of the
spring J sutficiently to allow the lever to be
placed in the position shown in the diagram
Ifig. 4, but not to further actuate the same.

This may be readily accomplished by taking
advantage of the difference 1n the leverage

through which the spring acts to oppose the

further movement of the armature C when the

upperextremityof thearmature If rests against
the stop 1.

It will be evident, upon an examination of

the figures, that the first movement of the ar-
mature lever in response to the magnetization
of the electro magnet will be such as to cause
the support Ii to turn upon its trunnion é°.
The leverage through which the spring J acts
to oppose this movement will therefore be
equal to the distance from the point of its at-
tachment to the armature-lever to the trun-
nion. Immediately after the contact of the
armature-lever If with the stop I, further move-
ment of the armature will involve, in addition
to the movement of the support I& upon its
trunnion, a movement of the armature-lever
npon the point 7 as an axis., The leverage
through which the spring J acts to oppose this
movement is equal to the distance from the
point of 1fs attachment to the armature-lever
fo the point 4.
~Lelaim as my invention—
1. The combination, substantially as herein-
before set forth, with the helix and core of an
electro - maguet, of an independent armature
and -.:11‘111%13111‘0 19?81‘ carried upon a yielding
supporting-arm,
2. The combination, substantially as herein-
before set forth, with an electro-magnet and its

armature, of an armature-lever, a retractile

spring, and a contact-stop against which one
extremity of sald lever is placed under the in-
lnence of a given atiractive force exerted up-
on the armature, and which serves to increase
the leverage through which said retractile
spring opposes a further movement of said ar-
mafture.

3. The combination, substantially as herein-
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| before set forth, with an electro-magnet and its
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armature, of a centrally-pivoted armature-le-
ver, a pivoted arm upon which said lever is
supported, and a retractile spring normally
withdrawing said arm and lever from the poles
of said electro-magnet.

4. The combination, substantially as herein-

~ before set forth, with an electro-magnet and its
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armature, of an armature-lever centrally piv-
oted to a pivoted arm, a retractile spring at-

tached to opme arm of said lever, a back con-

tact-stop against which the corresponding end
of said lever is normally held by said spring,
and a front contuct-stop against which the op-
posite end of said armature-lever is caused to
impinge under the influence of electro-magnet-
ism of predetermined strength induced in said
electro-magnet.

5. The combination, substantially as herein-
before set forth, with an electro-magnet and its
armature, of an armature-lever centrally piv-
oted to a pivoted arm, a retractile spring at-
tached to the lower arm of said lever, a back
contaci-stop against which the corresponding
extremity of said leverisnormally held through
the influence of said retractile spring, and
means for producing a separation of said arm
from said back contact - stop under the influ-
ence of magnetism of predetermined strength
induced in sald electro-magnet.

6. The combination, substantially as herein- 3o
before set forth, with an electro-magnet and 1ts
armature, of an armature-lever centrally piv-
oted to a ylelding support, a contact - point
against which one arm of said lever 1s nor-
mally held, a second contact-point against
which the remaining arm of said lever is
brought under the influence of magnetism of
a given strength induced 1n said electro-mag-
net, and an insulated contact-stop against
which the first-named arm is caused to im- 40
pinge under the influence of a determinate in-
crease 1n the strength of said magnetisin.

7. The combination, substantially as herein-
before set forth, with an eiectro-magnet and its
armature, of a pivoted armature-lever, a piv- 45
oted supporting - arm, an adjustable retractile
spring attached to one arm of said lever, and
a second retractile spring attached to said piv-
oted arm.

In testimony whereof I have hereunto sub- 5o

scribed my name this 6th day of December,
A. D. 1882,

35

STEPHEN D. FIELD.

Witnesses:
MILLER O. KARL,
CHARLES A. TERRY.
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