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~ variations in the btlE'I]f"th of the actua,tmn'"
_electric current.

1o other uses sueh as the
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TG all whom it QLY CONCETTL:

Be it known that I, GEORGE W. GILLESPIE
a citizen of the United States, residing at Ton-
don, in the county of Middlesex and Provlnce
of Ontarm Canada, have invented certain
newand useful Improvements in Self-Adjust-
ing Electromagnetic Circuit-Closing Mechan-

nying drawings.

magnetic circuit-closers, and is more paltlc—

-'ulaaly designed for use-as a self- ad;] usting re- .
In its broader.

lay for electric teleﬂ'taph
scope the invention is, however, applicable

t1 1¢ curr ents, &e.

- It is the object of the invention to obtenn a,.
~ construction in which the circuit-closer will

be uniform and certain. in its action under

To this end the mventlon conmsts, ﬁrst in

| ‘i-h__e peculiar construction of an electr_omam

nefic motor for operating. the circuit-closer;

further, in the peculiar construction and ar-

-rangement of the coGperating contacts rela-

: w

tive to the motor and counter-tension device
whereby an abnormal movement of said mo-

tor will effect a change inthe position of said |
'_.eonta(,ts so that the same dzf elentla,l force

will be ehelted thereon.
The invention further COIlSlbt&a in the pe-

- culiar construction, arrangement, and com-

35

_m} device as used as a telegraph- relay

bination of parts, as llelemaftel de%crlbed
and claimed. -

In the drawings, mee 1 is a dlafrlam of

Tiig.

2isa similar view illustrating a modlﬁeatmn

| '40'

- 45

Fig, 1.

Fig. 3 shows still another modlﬁca,lnon adapt-

ed for use in connection with duplex and

quadruplex systems. Fig. 4 is a side cleva-
tion of the mstmment 5h0wn 1n dlagram in
Fig. 5 1is a plan view ‘thereof.

G_iS a..c_ros_s-sectlon on line « x, IFig. 3. Fig.

7 is a perspective view of the,adjaeent arma-

ture and magnet poles of the actuating-motor.
I shall first describe that embodunent of

‘my invention in which it is employed as a

so sélf-regulating relay for electric telegraph.

As Shown in Fig. 1, A designates the main
lmo I3 is the mlay-nmwnct mcluded,m cir-

- said armature.
ism, of which the followingis a qpeclﬁcauon 1

| reference being had therem to the accompa-

eﬂ'ulatlon of elec-

-vening plug bs.
so that the apex of the triangular pole -plece.

b'is in the retracted posﬂzwn of the magnet -
| adjacent to the base of the triangular pole-

or supporting-post.

Fig. -

key at a distant station.

have a variable movement in relation thereto,

according to the strength of the ma,gnétic :

pull, and E is a counter-tension device for
In order {o increase the am-
plitude of movement of the armature corre-
sponding to the variation in magnetic pull,

| - | I preferably employ the construction shown,
The invention relates to belf refml&tmw ‘

| 'euiﬁ with said line, and C is the opemtofs o
The magnet I3 is

| provided with an armature D, adapted to 55

60

in which ¢ and ¢’ are the pole-pieces of the -

magnet, hdvmg oppos,ltely arranged triangu-
lar faees b is an armature- Dole which is y of
similar triangular shape. The pole-piece.b

may be formed of a solid piece of magnetic .

prising the magnetic facmn'-plates b" and b7,
secured to the non-magnetic filling or mter-
The armatule B is arranged

pieces ¢ ¢'. When the magnet is energized,
the armature Dole -piece b moves toward the
pole-pieces a a', the limit of its movement

"being that p01nt where it is in complete reg-
istration with said pole-piece.

The armature as above described is plefef
ably carried by a bell-crank lever F, which is

‘metal, such as soft iron, but preferably com- -

75

80

pivotally secured at ¢ to a suitable fmmework

bell-ecrank lever carries a movable eontaet (

| for elosmﬂ' the loca,l or sounder circutit.

G is an arm preferably fulerumed upon the

The opposite arm of the

smm pivot ¢ which supports-the lever F, but
electrically insulated therefrom, as by means

of the sleeve e. This arm extends upward

adjacent to the bell-erank and earries at its

upper end an electrie contact £ and the oppo-
sitely-arranged 1nsu1at0r—stops g and h, tho
former be&rmn' against the bell-crank lever
F in the 1et1acted position thereof.

IT is a short arm pivotally secured 'to and o

carried by the arm &, but electmeally insu- =~
lated therefrom, prefembly by securing it to

an insulating- bracket G'. |
the arm H extends into proximity to the con-

| tact fand in the retracted position of the ar-
‘mature contacts therewith.

In this pOSlthIl

| it is out of contact with the contact d; but in
‘the movement of the armature by the attrac-
| tion of the magnef the bell-crank lever I will

The free end of

100
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be swung upon its pivot, so as to press the |

contact d against the arm H, and in the fur-
ther movement separate said arm from the
contact f and press it against the insulator-
stop i. The still further movement of the
bell-crank lever will cause the rocking of the
arm G on its pivot without change of relation
to sald bell-crank.

The arm G is held normally in an upright
position by any suitable means, such as the
pendent weight G*, which forms a counter-
balance, and if swung from said upright po-
sitlon by the striking of the arm II against
the stop /i will be returned again by said
weight when released by a counter-tension
device, such as E. This return movement is,
however, retarded or temporarily arrested by
sultable mechanism, which, as shown in Fig.
1, consists of an electromagnet-brake com-
prising a magnet ¢, arranged above the mag-
net I, and a bell-crank armature 4, carrying
at its free end a brake-shoe I, adapted to bear
agalnst a horizontal portion of the arm G.

The magnet 7 is included in a local electric
circuit I, which also includes the arms G and |

IT and the contact f, the connections being

such that whenever the arm H bears against |

the contact f the circuit will be closed and
when said arm is separated from said contact
the circuit will be broken. The closing of
the electric circuit I will cause the magnet 4
to attract 1its armature, and thereby press the
brake-shoe /& against the arm &, holding said
arm 1n -whatever position it may have as-
sumed. |
The counter-tension device E is,preferably,
of the form shown, comprising coil-springs !
and /', attached to a flexible band 7*; which
passes around a pulley m. These springs are
connected at their opposite ends respectively
to the bell-crank F and pivotal arm H. 'The

pulley m is preferably made adjustable in

position by being secured to a serew-threaded
shank m’, passing through a post m?and pro-
vided with adjusting-nuts m?.

J 18 the sounder-cireunit, which includes the
electric generator n, the sounder o, and a cir-
cuit-breaker, the latter comprising the arm
H, the bell-crank lever ¥, and the contact d
thereon. This circuit is closed whenever the
contact d is pressed against the arm I and is
opened by the separation of said contact from
sald arm. | |

With the construction and arrangement of
parts as thus far described the operation is
as follows: The normal strength of the cur-
rent in the line A is such that when the cir-
cuit is elosed by the key C the armature D
will move the bell-crank F so as to press the
contact ¢ against the arm I and separate the
latter from the contact /. Thearmature will
not,however,bedrawn tothe limitof its move-
ment,asthe counter-tension device Eis so ad-
Justed as to balance the attractive force of the
magnet B before suchcomplete movement is
accomplished. Intheinitial position of parts
the brake-shoe % is pressed against the arm

|
|

693,262

G, so as to hold said arm from movement:
but as soon as the arm H is separated from
the contact f by the movement of the bell-
crank Ir the electric cirenit I will be broken,
thereby releasing the armature 7 and permit-
ting the spring 7' to draw the brake-shoe out
of contact withthe arm G. Thelatteristhus
free to swing upon its pivot, and asthespring
l', acting through the mediam of the arm 1I
and bracket G', exerts a backward pull upon
sald arm G it will tend to move in the oppo-
site direction from the movementof the bell-
crank lever F. The movement of the lever
I 1s, however, normally more than sufficient
to separate thearm II from the contact £, and
in this overmovement it will strike against
the stop /v on the arm G, thereby moving said
arm forward. When the circuit in the line
A is again opened by the key C, the magnet

B will be deénergized, permitting the counter-
tension device K to return the bell-crank le-
ver F and arm I, the latter closing the cir-

cuit I and again applying the brake .. 1In
the return movement of the lever F the coun-
ter tension device K will also exert its tension
upon the arm G; but the return movement
of this arm is temporarily arrested until the
brake /c can be set. As shown in Tig. 1, the
means employed for retarding the backward
movement of the arm G comprises a dash-pot

P, which is so arranged that the forward

movement of the arm will be free.
From the above description it will be un-
derstood that whenever there is an abnormal

movement of the armature the arm G will be-

shifted forward in position and locked in this
position of adjustment by the setting of the
brake /.. On the other hand, if the move-
ment of the armature is less than normal as
soon as the circuit I is opened the arm G will
be slowly moved backward by the tension of
the spring {'. Theresnltisthat the positions
of the contact f and the stops g and /. are
changed in relation to the fixed parts of the
mechanism, but remain in the same relation
to each other and to the bell-crank F and
arm H. When there has been an over-
movement i1n the armature, this change in
the position.of parts will place a greater ten-
sion upon the springs { and !’. Thus when
the magnet B is again energized its attract-
ive force is resisted by a greater tension than
in the previous operation. It will be under-
stood that an increase of current in the line
A passing through the magnet B will cause a,
greater amplitude of movement of the arma-
ture D and bell-crank lever F and that this
overmovement will cause the arm G to be
adjusted into a new position. In this new
position a greater counter tension is exerted
upon the armature, so that in succeeding
operations substantially the same differen-
tial force will actuate the bell-crank lever
F 1In moving it against the arm I and clos-
ing the sounder-circuit J. Should there be a
further increase in the strength of current,

| the operation will be repeated and the arm G
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adjusted in still another pOSlthIl where an | nected to 2 movable core q of the solen-

even greater tension is exerted by the spring
[ If on the other hand, the current should

dlmmlsh in strength, the result will be that |

the throw of the armature will not be sufficient
to carry the arm H against the stop f, but
will merely separate from the contact f, thus
breaking the circuit I. This will release the
brake k and while the main circuit is still
closed the arm G will move backward, being
“actuated by the spring [’ and the dash-p’o’t 0,
permitting a slow movement. Thuswhen the
brake is again applied it will hold the arm G
in a new position, where a lesser tension is ex-
erted upon the bell-crank lever F and arm H.

It 1s to be noted that the adjustment of the

20

25

| by set-screws .

30

arm G in either direction does not break the
contact between the contact d on the lever I¥
and the arm H, so that the local electric ¢ir-
cuit remains closed while the adjustment is
“being effected. In order to properly adjust
the relatwe tension fo be exerted upon the

arm H and lever F by the counter-tension

device E, the terminal ends of the latter are

ad,]ustably secured to said arm and lever.

‘'This connection,as shown in Fig. 4, comprises
the collars I3 and {4, respeetwelv sleeved upon
the arm H and lever F and secured thereto
For certain uses it may be

found desirable to dispense with the brake
and to simply provide the armature with a.re-

tarding device, such as the dash-pot p (shown

- in Fig. 1) or the train of gearing, such as shown

35

in Fig,

.i’n"

~circuit 1s closed and a new ad;]usnment is

40

- With this construction the arm G is con-

45
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55

- vided with a contact-hand N3, extending into

_60

- in of additional resistance.

65

‘made.

My 1mpr0vements are a,lso adanted for use
in connection with the duplex or multiplex

telegraph systems, for which use 1 preferably

employ the construction shown in Fig. 8.

nected with a segmental ra(,kK which meshes
_with a pinion M The latter is secured to an
arzbor M’, which also carries the contact-arm
- M-,
upon opposite sides of the contact-arm M?
and secured to a rotary member, such as N2,
havmw the same axis of rota,tmn as the arbor
M. The contact N is included in an electric
cireuit adapted when closed by the arm M?
to throw into operation mechanism for rotat-
ing the member N?in the direction indicated
by the arrow. The member N?is also pro-

proximity to a segmental series of contacts

O, connected with a variable resistance or

‘The arrangement is such that
the movement of the contact N%in the direc- |’

rheostat O'.

tion of the arrow will cause the throwing
The motor and
mechanism for rotating the member N? may
be of any suitable eonsbructlon but as shown
in Iig., 3 comprises a rock-arm q, pivoted
upon the arbor M’ and at its free end con-

- 'With such an arrangement the
movement of the arm G being much slower ]
than that of the armature it will be held from

- returning toits normal position until the main

N and N are two contacts arranged

‘mechanism is arrested.
the rotary member N? the contact N will

oid g% ¢* is a pawl pivoted to the arm gq

and adapted to engage with a ratchet-wheel.

q°, conneeted to the rotary member N*, The
solenoid ¢? is included in a local electric cir-
cuit P, which also includes the contact N
and movable contact-arm M?,
matic eircuit-breaker or pulsator also in-

sator Q, causing the circuit to be successwely
closed and broken. This will cause a recip-

‘rocating movement of the rock-arm ¢, which

18 first dra,wn downward by the magnetic pull
on the eme ¢* and is then returned by the
spring ¢% The reciprocating movement of
the arm ¢ wﬂl cause the step-by-step actua-
tion of the ratchet- Wheel g° through the me-
dinum of the pawl ¢, and this in torn will ro-

arrow. The contact N' is included in a local

similar to the solenmd g* and adapted to ac-

| tunate the rock-arm and pawl for turning the

ratchet-wheel ¢° in the opposite dlrecmon In

seribed the magnet B is included in the main
circuit, as in the previously- -described con-
structlon "The rheostat 1s

movement of the contact N° in one direction
will cut in additional resistance in the said

in the opposu;e direction will cut out resist-

ance. Any alteration in the strength of the
current in the main line will therefore alter
the balance between the magnetic pull and

the position of the armature and through the
move the contact-arm M4 If the current in

the main line is strengthened, the arm M?* will
be moved from its neutral position between

cluded in the circuit P, the arrangement be-
ing such that when the contact-arm M?2bears
against the contact N the ecircuit P will be
| closed which will throw into action the pul-

tate the member N®in the direction of the

electric circuit P’, which contalns the solenoid

the operation of the.apparatus above de-

relay-circuit, and the movement of said hand

the counter-tension deviece, which will shift

(Q is an auto- |

/5

30

Qo

95

connected with
‘the differentially-wound relay, so that the

I1CO

105

medium of the rack K and pinion M will

110

the contacts N and N’ until it bears against -

the contact N. This will close the local cir-
cuit P, which will start into operation the

pulsator Q -and the step by-step movement

of the ratchet-wheel ¢°, thereby imparting a

rotary movement to the member N* in the
same direction that the arm M? is moved.
This of course will withdraw the contact N

from said arm M?; butif the strength of cur-
rent in the main lme is sufficient said arm M*

will follow the movement of the contact N

‘until the position is reached where the coun-

ter-tension device exaetly balances the mag-
netic pull. The contact N will, however,con-

tinue this movement until separated from

the arm M?, whereupon the local electric cir-
cuit P is bloken and the movement of the

In the movement of

traverse the series of contacts O, thereby cut-

ting in additional resistance mto the circuit
of Lhe dlffel entmlly-wound relay, which will
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tend to neutralize the abnormal strength of |

current. Where the strength of the current
in the main circnit is diminished, an oppo-
site movement of the mechanism is produced
which is brought about first by the contact-
Ing of arm M? with the contact N'. This will
close the local circuit P’ and throw into oper-
ation the mechanism for moving the member
N* and contact N3in the reverse direction,
thereby cutting out resistance from the re-
lay-circuit until the proper balance is again
established.

From the description of the two embodi-
ments of my invention as above set forth it
will be understood that it may be applied to
various uses, and I deem it unnecessary to
describe further modifications which might be

‘made.

What I clatin as my invention is—

1. The combination with an electromag-
netic motor and a counter-tension device, of
a circuit-closer connected foractuation to said
motor and counter-tensiondevice, and means
operating upon a variation in the magnetie
forece acting upon said circuit-closer for ef-
fectinga proportional change in said counter-
tension device, whereby substantially the
same differential force is maintained in each
of a series of adjustments. |

2. The combination with an electromag-
netic motor and a counter-tension device, of
a circuit-closer connected for actuation with
sald motor and counter-tension device, and
means operating upon a variation of the mag-
netic forcée acting upon said cireuit-closer, for
shifting the latter proportional in relation to
sald motorand counter-tension device where-
by substantially the same differential force
18 exerted thereon in each of a series of posi-
tions of adjustment.

o. T'he combination with an electromag-

netic motor adapted to vary the amplitude of
its movement corresponding to variations in
the strength of the operating-current, of a
counter-tension device, a circuit-closer con-
nected for actuation with said motor and
counter-tension device and adapted to be op-
erated by less than the normal movement
thereof, and means operating upon an abnor-
mal movement of said motor for shifting the
position of said circuit-closer whereby the
same differential force will be exerted there-
on in each of a series of positions of adjust-
ment for the purpose described.

4. The combination with an electromag-
net and a pivotal armature therefor, of a
circuit-closer comprising a movable contact
connected to said armature, a coodperating
contact, a pivotal arm to which said codper-
ating contact is connected having its axis of
rotation coincident with that of said arma-
ture, means for temporarily holding said arm
in different positions. of adjustment, and
means for releasing said arm upon the closing
of sald circuit-closer and for effecting an ad-
justment thereof while unlocked upon a vari-
ation in the movement of said armature.

B , 693,262

5. The combination with an electromag-
netic motor and a counter-tension device, of
a circunit-closer connected for actuation with
sald motor and counter-tension device and
adapted to be actuated by a fraction of the
movement thereof, and means operable dur-
ing the remainder of said movement for an-
tomatically adjustingthe counter tension act-
ing upon said circuit-closer relative to the
magnetic pull exerted thereon.

6. The combination with an electromag-
netic motor and a counter-tension device, of
a circuit-closer connected for actuation with
sald motor and counter tension and adapted
to be operated by a fraction of the movement
thereof and means for automatically adjust-
ing the counter tension acting upon said eir-
cuit-closer proportionately to the amplitude
of the remainder of said movement.

7. The combination with an electromag-
netic motor and a counter-tension device, of
a circuit-closer connected for actuation with
sald motor and counter tension, and means
operated while said circuit-closer is closed
foradjustingsaid counter tension correspond-
ing to variations in strength in the magnetie
pull, said adjustment being maintained after
sald circuit-closer is opened.

3. The combination with an electromag-
netic motor and a counter-tension device, of
a circuit-closer connected for actuation with
sald motor and counter tension, being adapt-
ed to be closed by a fraction of the movement
thereof and to remain closed during the re-
mainder of said movement, and means oper-
ating during the interval of closure for auto-
matically adjusting said counter tension pro-
portionate tothe amplitude of said remainder
of the movement. ' |

9. The combination with an electromag-
netic motor and a counter-tension device, of
a circuit-closer comprising a movable mems-
ber adapted to beactuated by the differential
force of said motor and counter tension, a
cooperating contact a carrying member for

yleldingly holding said codperating contact.

sald carrying member being under tension to
move toward sald movable contact, but held
from movementduring a fraction of the move-
ment of the latter and until it has closed with
said coOperating contact, means for releasing
sald carrying member when said contacts are
closed to permit of an adjustment, and a stop
for limiting said adjustment relative to said
movable contact whereby an abnormal move-
ment of the latter will effect a counter ad-
justment of said carrying member and said
coOperating contact.

10. The combination with an electromag-
net, a pivotal armature therefor, a pivotal
member having a coincident axis of rotation
and having stops between which said arma-
ture is adapted to play, a contact carried by
sald armature, a colperating contact pivot-
ally secured to said pivotal member, a third
contact against which said codperating con-

‘taet 1s normally held fixedly seceured to said

75

8o

QO

95

100

1065

IIC

I15

120

125

130




693,262 S - 5

pivotal member and arranged between said | said stopsand hold its contact separated from
stops, an electromagnetic lock for said piv- | said cooperating contact; for the purpose de-
otal member having its operating -circuit | scribed.

closed through said codperating contact and | In teS8timony whereof I affix my swnature

5 third contact, a second electric circuit adapt- | in presence of two witnesses.
~ed to be closed through said movable contact

and ecodperating contact, and counter-tension | o GRORGE W GILLFSPIE
means for said armature and pivotal member | Witnesses: '
adapted when said electromagnet is deéner- B CLARENCE G. BOWKER,

10 gized to hold sald armatme aﬂ'amst one of* ' JAMES O MILLER
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