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To all whom it may concermw: :

Be it known that I, Lucius J. PHELPS, a
citizen of the United States, and a residens of
New York, in the county of New York and
State of New York, have invented certain new
and useful Improvements in Polarized Relays,
of which the following is'a specification.

My invention relates to the construction of
relays of the class known as “‘polarized’’ re-
lays, and isdesigned more especially asan im-
provement upon the typeof relay knownasthe

5

- IO

“Siemens”’ polarized relay. Like the latter,

. my relay embodies a polarized armature play-
_ing between two soft-iron magnet-cores nor-
15 mally polarized, so as to exhibit magnetism of
~ the same sign, and wound with . coils of wire
connected or applied in such way that the cur-
rent which inereages the strength of one pole

" will decrease or reverse the polarity of the
other; but in the manner of charging the elec-.

20
‘tro-magnets and in the form and mounting,

- &e., of the armature, and in the construction
. and arrangement of the various parts;. it em-
bodies improvements which, among other

25 things, add to the strength and delicacy of ac-.

“tion, as well.as to the stability of adjustment.

. In my improved relay the electro-magnets

are charged, not from the same pole of the
permanent magnet, bat from separate poles of
30.a multipolar magoet having acommon or.cen-
" tral pole by which the armature is charged or
magnetized. - ‘ ' SRR

he armature

35 position directly upon the mass of iron form-
ing its charging-pole, and preferably provided
with knife-edge bearings. o S

Theimproved detailsan
stitnting my invention-will be-more specific-
40 ally hereinafter set out in connection with the

" accompanying drawings, and will' then be
specified in the claims.” - 7. o
""" In the annexed drawi

ngs, Figure 1 is aside

‘elevation of a relay constructed in accordance:
ion, the armature being shown'
; Fig. 2-i8 an elevation of the-
- armature detached. ~Fig. 3 illustrates a modi-

45 with my invent
in edge view. .

fication in the

e manner of mounting the arma-
o ture, e T

of my relay consists simply of
a thin plate of soft iron mounted in upright

d combinations con- |

ED RELAY.
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A, Fig. 1, represents the base of the instru- 50

ment, upon which is mounted the magnet or :
maguets serving to charge the armature, and,
-the two- electro-magnets B B of the instru-
ment. . The eléctro-magnets B B'are charged
by magnetic contact or contiguity with sepa-

1 rate magnet-poles, which poles are preferably
the poles of a multipolar magnet, having a
cominon or central pole of .one sign and sep-
arate or distinct poles of the opposite sign.
Such multipolar magnet may be of steel and’
‘have permanent” magnetism of its own, or it
.may be kept constantly charged by electricity.
It may be made in a single piece, orit may be -
- compound,or made up of several magnets hav-
ing like poles conjoined to form.a common or
central pole. The latter is ‘the-construetion - .
shown in Fig. 1, where I have indicated two -
permanent magnets, C (', fastened to the base
“A, and having their -like poles, as NN, mag-~ -
netically conjoined by contact with a pieceof 70 -
iron or steel, D, clamped between them in
-any suitable manner, so as to make the com-
mon or central pole. of, say, north polarity.
The opposite poles, 8, of the magnets charge .-
_the -cores of the two electro-magnets BB, 75
whose: soft-iron cores, in the construction .. = -
‘shown, pass through the poles 8 S.and have =
a screw-thread cut upon. their. outer ends for =

55
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‘the: electro- magnets may be adjusted -away
- from the armature. Springs Fscrve to move’
the ‘electro-magnets in the opposite direction’
-when the nuts are turned to permit the :
to-move inward toward the armature.  The -~ .-
cores are polarized from the separate poles'S 85
in obvious manmer. ., o - 00 o T
. G G indicate yokes, in which the electro--
magnets rest, ‘and in which they niay moye .-
backward and forward for the purposesof ad- . -
justment by the nuts E. IR - 5
. The armature is indicated at H. It consists -
of a thin.plate of iron standing upright. upon .
‘the polarizéd piece D.
‘magnetic contact th )
piece of non-magnetic. material—such as cop-
per or brass—might be interposed.. ‘I prefer,
however, to- construct the relay with™ direct

erewith, although a thin. S
95" -

| magnetic contact at this point, or with-sach a ° L

the reception of adjusting-uuts ¥, by which
g

cores. .

o - .

_and preferably indirect



e . sseaes

" thinpiece of interposed non-maguetic material

‘that the attraetion shall not be greatly dimin- -

ished. This construction is adopted in order

_*- that good electric contact may be.maintained

5 at this point, since the- circuit controlled by

the relay is in the present instance carried
through the pole D and the armature. -

. The bearing for the armature-plate is a

_kuife-edge bearing, as indicated, in-order to.

" to-give the greatest possible freedom of move--
The knife-edge may be formed on the

ment.
.armature itself, as shown in Fig. 1, or upon
/ the block D, as shown in Fig. 4.- -~ -

' Thestops for the armature are carried upon
15 levers K K?, the stop on K* being the contact--

stop. The levers are mounted on brackets f
J*, projecting from the éxtensions A &', rising
. ‘from the yokes -G G*.- By this construction.

the stops are brought down between the elec--

20 tro-magnets, while at the same.time facility
. “'of adjustment is secured. The acrews L L,
passing through the extensions 4 4’;bearagainst

_ the upper ends of the lévers and hold the stops
on the leversat the desired regulated position-

25 against the action of the springs mm, tending:
~ to draw the lower ends of the levers toward .

"the armature. The yokes G G* are mounted
‘on the permanent magnets, but the yoke G* is
" insulated from its sapport, as indicated at p.

-36. The poles of the cireuit controlled by therelay-

‘gre connected oneto the yoke G, or to the mag-
. net O, a8 'shown at R, and the other ‘to
. yoke G*, as shown at8, so that the cirenit may
. be formed through C, block D, armature H,
35 contact on K, and yoke G*. = :

wound or connected in the nsual and well-
" .known way, 8o that a carrent of any given
- polarity which will strengthen the magnetism

40 in the soft-iron core of one-will decrease or re--

verse the magnetism in the soft-iron eore of

.. the other. The relay operates after the well
- known manner of a Siemens polarized relay.
" I donot limit myself to any particalar form

5 of magnet or magnets C C’, nor to any par-

" ticular devices for securing the desired -ad:

- justments, as these, a8 well as other elements

~ “of the relay, may be obviously modified in:

- many ways without destroying the. efficiency
50 of the other novel and improved arrange-
" ments and combinations claimed, - .
" . In-order to prevent disturbance of the ar-

mature from sudden jars com ed to th

" instrumeat,.I provide the armature with ofé

.or more balance weights or arms, s, which
5 " are of such size or are supported at’ such

60 to change its position with relation to its stops

- by the_effect of & sudden jai or movement.|

given to its point of support, . R

-" The action.of the inertié counter-balance
will be readily understood from the followin;
explanation: When a sudden jat # communi.
cated to the relay in a:line with the iine of
- motion .of the armature, the. armature jta¢if

63

the
‘manent magnet, and the electro-.

The coils of the electro-magnets B B are

‘improv

ais-

. tance from the pivotal points of support fot -
" : the armeture that they shall by their ineisis
" couthterbalance any tendency of the armature.

spectiv ¥il

will, by being so moved with the other parts,
acquire & momentum of its own, and if there

be nothing to counteract the effects the iner- 70 -
tia will tend to cause the armature to continue .
its movement after the cessation of movement

in the other parts. If the movement is in &

‘| line away from: the stop with which the arma-

ture i8 in.contact, then the inertia will earry 75
‘the armature away ‘from ‘such stop and pro- -
duoe a disturbance. of action.. When, how-

“ever, the inertia counter-balance is émployed, -

the same sudden jar or movement which acta

‘| upon the relay-armatare will also -act upon 80

‘the counterbalance-weight, and the latter, ow-

ing to the fact that it is upon the opposite =
side of the fulerum from the armature, will .
by its own inertia obviously counteract the . '~
tendency of .the. armature itself to continue 85

.its movement. If the counterbalance-weight' . -

be of proper size or.located at a proper dis-
tance from the fulcrum, there will be an exact -
balance of action and the disturbing effects of
jarsorsudden movements communicated to the go -
relay through any part upon which it rests

‘will be nullified.  This device is of special -

utilify when the reélay is employed upon a -
moving railroad-car, according to my system
of induction-telegraphy. . = - 1.
I 'am saware that in-some forms of polar -
relay—as, for instance, i the modifications -
of Biemens polar relay—a. bifurcated: soft- .
iron piece is- to oné pole of the per- -
) , magnets of yoo
the instrument are in connection withthe two - -

‘bifarcations. In such instrument, however,

the part that constitutes the permanently or
continaously magnetized portion correspond- .

"ing in the instrument to the ordinary polar rog

relay has only the two poles of the ordinary
bar-magnet. In myinvention. the part corre-:
sponding to such permanent magnet has two .
or more distinct poles of one name, and & "
éommo:fole of.the oppositée name, and my. r1o0
od relay may be defined as one whose .
permanently or continuously magnetized por-
tion comprises two- or more distinct polar .

-portions of the same name, and a pole of the .- .
.op

te name common to the said distinot 115
poles, the whole constituting in effect & mul- "

-tiple permanent magnet of an ordinary j o
.. What I claim as my inventfon ig—=

L The vombination, substantis!

" Bor v o doi130.
séribed, of two psrmanment maguets hhgiz:s‘ .

‘like ;poles conjoined, an armature polarized

from the conjoined ends, and eleetro-magneta
between which said armature is plaved, said -
magnets having their cores polarized.

said.
a ) m?ect‘ - 128
‘jvely, from the two divergent pole’s of the -

permanent o wit, those that are of

magnet—to
ité name to the two ‘poles that polarize

the armatare. . . .
2.. The combination; iii & polarized relay,of 130
two permaneit magnets having two of their - -
poles of the séme polarity clasping a block of -
soft iron, t}vo magnets having théir dgres, re-

n magnetie donnection withthetwg . .~ -
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remaining poles of the permanent magnet,and | stops therefor mounted on adjustable levers,as 40
‘an armature polarized from the connected | and for the purposedescribed, :
poles and playing between said electro-mag- 7. The tombination of the muitipolar mag- -
nets. . net having a central pole of one polarity,

5 3. The combination, substantially as de- | the yokes G G, supported by said magnet, the v
scribed, of the two beérmanent magnets C C, | electro-magnets mounted thereon,an armature 45
the block D, clamped between like poles of | charged from the common or central pole,and
said magnets, electro - magnets B B, having | adjustable contact-stops and adjusting devices
their cores arranged in line and projecting | mounted on extensions from the yokes.

10 from the separated poles of the magnet, and | -8, The combination of the two permanent,
an armature cousisting of a plate of soft iron maguets, the yokes G G*,mounted thereon, the so
mounted on the block D between the contigu- | contact-levers, the brackets ff*, the adjusting.-
ous poles of the electro-magnets. ~ | screws, the electro-magnets mounted-in the

4. The combination, in'a polarized relay,of | yokes; and the armature playing between said .
15 the two permanent magnets having two like electro-magnets, as and for the purpose de-
" poles magnetically united,and their two sepa- | seribed. N e : " 55
. rate opposite poles extended above or beyond | . 9. The combination, in a polarized relay,of
the point of union, and two. electro-magnets | a multipolar magnet, an armature polarized

- supported in yokes carried by the permanent | from a common or central pole, electro-mag-

.20 magnets, the coresfor said electro-magnets be- ‘ets whose cores -pass through poles of oppo-

- ing in magnetic connection, respectively, with | site name, theadjusting-nuts E,and thesprings 6o
the said two separate poles for the permanent | F, as and for the purpoge described.. :
magnets, : : 10. The combination, with the armatu»efor

. b. The combination, in a polarized relay,of | a telegraph - receiver, of an inertia counter-

25 a multipolar permanent magnet having a com- | balance, for the purpose deseribed. s
mon or. central pole of one polarity and two 11. The combination, with the upright re- 65
separate poles of the opposite polarity,of elec- lay-armature, of '3 weighted arm extending

tro-magnetshavingtheir.cores.passiug-bhrough downward to the opposite side of the pivotal
_the said separate poles, and adjusting-nuts ap- point for said armature; and adapted to have
3¢ plied to said cores and acting thereon to re- { an inertia the equivalent to that of the arma.- -

tract them from thearmature in opposition to | ture, as described. T :
springs, as and for the purpose described. . Signed at New York, in the county of New

6. In a polarized relay having a multipo-'{ York and State of New York, this 21st day of

“lar magnet with a-common or central pole of October, A. D. 1884, " - °

* 35 one polarity for charging the armature, elec-

70,

tro-magnets whose ¢ores are arranged in line LUCIUS J. PHELPS, -
* - .and are connected to the opposite poles of an Witnesses: s
- -"armature cousisting of a plate of soft iron | - THO8. ToOMEY,

" mounted on the common or central.pole, and | = Wi H. Brai, -



