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To e whom 16 7Y CORCEPI

Re it known that I, HeNry . ULAUSEN, 2
citizen of the United States of America, and
4 resident of Chicago, Cook county, lhnois,
have invented certain new and useful lm-

provements in Sclf-Restoring Signaling De-
vices, of which the following is a specification,

My invention relates to sel-restoring sig-
nal devices, and has special reference to
those nsed in connection with telepbone cen-
tral-oftice apparatus. | -

It has for its primary object the simpiifica-
tion of instruments of the class described,

~ wherebyv they will consist of but few parts,
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be eflicient in operation, and cheap to con-
struct. . | |

It therefore consists in a signaling device,
such as a relay, having a main coil, preferably
inclosed in a tubular shell, and a restorimg-
coil in line with the main coil and also suit-

ably inclosed, the said coils being preferably”

secured ‘to opposite faces of a supporting-
plate.  An-armature for the main coil 1s pro-
vided and also one for the restoring-coil, and

‘an arm or lever is rigidly secured to the latter

armature and extends longitudinally of the
coils to the ot! »r end of the relay, where 1is
free end normally rests upon the other arma-
ture.
restoring-coil armature to close a local cir-

cuit containing the signal-indicating device.

Means are elso provided for preventing the
main-coil armature from ‘‘freezing’ to the
poles of the magnet. |

The invention also consists in the novel de-

tails of construction and combinations of
parts hereinatter fully described, and partic-

“ularly set forth in the appended claims, ret-

erence being had to the accompanying draw-
ings, forming a part hereof, in which the same
reference characters designate like parts

- throughout the several views, and in which—

5

- Higure 1 1s a side elevation of the relay;
g, 2, a plan view of the same; Fig. 3, a lon-

gitudinal sectional elevation thereof; Kigs. 4
and 5, elevational views of the main-coil and
restoring-col ends of the magnet, respec-

‘tively. Fig. 6is an enlarged sectionai detail

view showing the operation of the armatures

and contacts. Fig. 7 is a perspective of the

arm or lever and the wrmature ror the restor-

ing-coil. TFig. 8 is a perspective of the arma- _
ture for the main or signaling coil; Figs. 9 ! and on s upper sk

An electrical contact is carried by the

| and 10 are diagrammatic views illustrating
two different applications of my 1mnvention.

In the figures, 2 and 3 denole, ;'espe.ctivel}r,

_the main and restoring magnets provided
‘with the tubular shells 4 and 5 and mclosed
end pieces 6 and 7, which serve 10 complete

the magnet-circuits at those ends of the mag-
nets from the shells 4 and 5 to the cores 8 and
9 of the two magnets, the latter being secured
to the end pieces 6 and 7 by the serews 6* and
7 and which plates 6 and 7 are secured to
the main supporting-plate 10 on opposite
sides thereof through the medium of ears or
fugs 11® on said shells, through which screws
are adapted to be inserted and threaded mto
the said end pieces 6 and 7. This plate 18
preferably the main supporting-?al&te of the
relay and can be secured in any desired man-
ner to the said support. 1If it be considered
desirable to install & bank of such relays, the

said plate may be extended and 2 plurality

of eoils attached thereto. - As shown, these

‘coils are placed with their inclosed or rear

ends on opposite sides of the supporting-
plate 10 and in line with each other, an aper-
ture 11 in the plate 10 being provided above
tho said magnets and the plates 6 and 7 suit-
ably notched, for & purpose heremaiter ex-

plained.

The main-coil shell 4 at its forward end has
secured thereto a casting 12, as by screws 13,
in the projecting ears UI‘%HgS 122 of which the
armisture 14 is prvoted upon the prvot-serews
15, passing through said ears. This arma-
{ure 14 is cireular exeept at its lower portior,
where it is provided with a squared section

14% containing the pivot-pin sockets 14°.

This armature 14, as well as the insulating-
disk.15%, interposed between the core 8 and
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the shell 4 to properly support and space them

apart, have apertures through which themag-

net-coil terminals 16 extend and to which the

external circuit-wires may be connected, the

apertures 14¢ through the armature 14 bemg
of such size as to allow a slight vibration ot

the armature without touching said termi-

nals. Any other suitable or %)mferred con-
1ese terminals

struction and arrangement of ¢
may be adopted; but that shown is deemed
best. -~ . - ., |

At the other end of the relay-or at the for-
ward or open end of the restoring-ccl shell 5

do g emall hrass casiing
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- upon the armature, a

6
7 829,

17, sinilar to th&, casting 12, is sec Lilml hv
h{;}'uv; 18 and 15 also pr ovided with cars 19

projecting heyond the end of the s 1(,11 3, in
whwh hm restoring-coil armature 20 is pw

oled upon the pwot screws 21, so as to vi-
brate freely.  This armature is also civcular,

{wcept at the Upper por tion of 1ts P(IUGJ whicn
careie
%{)(Jhe[% this por tion being provided with an
cxgension 22, Fig, 7, on its upper edee, to the
rear 01‘ inner side of which the cateh-lever or
acm 23 1s rigidly secured in any desired man-
ner and extends through the aperture 11
the plate 10 to the othor end of the relay,
where 1t is provided with a dow anldly-{ﬁg—
tending end lug or catch 24, projecting over
and b{,y’ond the outer and upper eqge of the
armature 14 and having the lower mlw 244 of
the catch 24 111:}111_’1.3:,113T resting upon a small
lug 25, carried by the Armature 14 on its outer
hme and ne ar the upper edge of the saime, it be-
g riveted in an a3 yerture therein, as shown
in b tg. 6, or secured thereto by amf preferred
c()ustl‘u bion. |
The armature 20 has holes 20* ther {,Ln“o*ml
large enough to avoid touching the I“"ldf-‘flli"t*
terminals .;*‘*, which are secured in the insu-
fatimg-bushing 5" and to which the magnet-
WIres are boldued all 1 the usual ENE ”"‘lu
arrangement, and. construction is such that
when the, main coll is energized and its armea
ture 14 attracted the lug ?afr carried by mf
lever-23, slips off the lug 25 011 the armature
14, as shown 1 m Fig. 6, and allows thh md of
the lever to di rop b, )y gravity and moving the
armature 20 away ['mm its magnet- puh*
When the restoring-coll is energized, the ar
mature 20 is uttracted to its normal pn JISTHIN
and lifts the. Ariy 23, allowing the armature
14 to fall or drop back bv gravity with 'hg
sald lug or rest .2:) heneath the cateh 24 of the
said arin,
in ordesr to be sure thet the armature will

fali back away from the end of the shell 4 and
}mt stick or “frecze’” thereto when the lever
23 1s lifted without the use of spr m;:__}
siall plate 26 i
cured to sald m-n,udr{ i any "m;mi Wy
and preferably bencath the fw- 25, 80 5 Lo
'}10}@& h{mf{m’mll Cor af right angloy there-
from. A slot 27 1s {JI(}H{] hi Iear th_{j outer

edgeof said pmw g plate, throueh which o

Lr
£ -

{0

nd {)J the arm

3£

-."l...-"

hfrht spring 28, sec evred Lo th

2&} 19 hlfmter;_ tn pass.  As shown m B w &,
thesiot 27 15 of such wislth and the sor im A

ia so adjusted that when the a
fi tmi the spring and siot Preseiiy ho -
stacle 1o the movement ot the ars mw{* ard
thereby allow the end 24 of lever 23 to fall

until its 1ower edge 24* strik 05 Upott tJﬂ.,, pLLte .

‘)6 (‘:-{‘{" Ii'}{'t{‘ 1 JHI("::; ) [)11 wnoen the arnp 2 21

hifm], as 1 the operation of coil 3, the s m!lg

28 Bears ‘Lf‘f"lhl‘gt the outer edge of the sloy 27
and pulls the armature 14 way iroin

r‘ic L]
! {-‘-SHE}-I’Y

ab its uppef' G‘ud, as by rivetirg

,b 18 ariny 2

limited to Ay hmf}{‘ulm 41e.
E.‘ l” ,} !t SSUV s II_‘_:.J: ’1 iy 134}11 {IIL'F (}{. 3} (*j_i‘{.i*“i:_‘“
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casing 4 and core 8,

UH cotrse 10 Is o3y 1 ecs
that this action of pushive araature
14 baeck be sufficient to sturt the armature
away Trom the shell 4 for as soon as started
it will lose its ASEINEND etistn and Ll DY e f.wi'i:.-}'.

So faras sotne phaa{,mw{i fentires of the i -

- vention are um{mml Ny sttt {;E_‘.Ti[fi‘.
& rectanguiar portion for the pivot-

or arrangement, as a shutter or other ments

iy be applied to the construction so far tlt"
scribed; but § prefer to use it as a refay for
{.ﬂlf_)m;‘zg a local (‘u*('m_t containing son e axil-
tary signaling {Lm"u_@ as an electric Jan .
The apparatus for ac um"-pl shing this pur-
pose consists m-a spring 3 jilgmh attachod
r to tae pro-

jection 22 of tae armature 20, its lower and
hm_ng raised slightly abowve the. face of the

armature and &ddpf@d to contact with the
pomtea end of tne stationary screw-contach

538 1]’1.:7ul&tiilhly f“u‘m;{)r 9{1 }}‘ﬁ_f‘ a "‘“"hht;{‘ 331
driven into an a,pﬂrtum m mf NATTOW VeI~

tical brass plate or tongue 33, supported be-
vond the end of the restorin 9 ~—111:M-1¢,,u through
the medium of mtegral arms 3 "‘,. extendiny

horizos 1taihr at right .:11101«?”‘ to tne plate 33 on

r-\-a-

each side of the '{Jf‘{)]u*mm 22 of the armature
20 and secured by serews 35 to the said cest-
mg 17, The screw-contact mayv be adjusted
as desired and is located i place bv jl(r“]vﬂht

37, placed on the scremw 31 and swhich also rig-
1{]1”‘»r holds an W}W*ir{z!w- extending sirip 358 o

electrical con 'LM; *'mh Lhe serew 51 and irsu-
fated from the strip 33, though carried thoere-
by, and to the upper ennd of which a eircuit-
wire is adapted 1o be attached.

N o Llly it will be seen by reference to
E‘]rf 6 the armature 20 is close to the end of
the shell 5 by reason of the caich 24 resting
upon the lng or amp 25, carred w, }*w ArTN-
ture 14, at which time the circuit between the
apring-contact 30 and the serew 31 1s hmhun
but v‘hﬂn the wnmim‘e 14 is attracted and
23 drops, as indicated in dotted hines
I saia figure, the spring 30 engages with the
screw 31 and the ewreuit through the 5L 35,

SCTOW 31, %I)a"ﬂf]‘- ontact 30, wnd the '5'; AL
ihi uh y ek ‘J'I closed o GT}?‘I‘éﬂLu: "‘”l}f ‘H‘J o lng
strument eonnectad in such o cireut. Fhis

Y7 NE sedd m m 10 18
;hx Hunw wish to be

e, iw O annunelntor mao
Ifwtmm and { do not,

,-L....._Tl

mzt r@la,} for an (c‘JJLLStOl cord-cireuit.  in
this figure tne ,[W{ LH‘”UU *Jlmr shown 13 m-—
!1 ey 1 l} I ii'\[‘h i 7 £y [ 5 ‘-_Jilr\ 1.1' 'L':r'- I} }Hl‘l
Liila Leu ‘1,‘ EEL I_l't f A S R L ll.J_ll W 1 Ad t.“f
i Y .&:L{ nus 11 oo A2 oaf il 1“ coRGH
' "“*Lf:e:i 594 3 -mﬂu:l
GY, 43, coniain g the maem
1 I " - 42 J._ir,._. . I vy -‘.‘_‘, _—
S N Ui Ly O %1 " 31;1”—1)111; Divg JF.. | j Q1 oKV O
ng-col 318 In g looal cirenit con: zinng the
ang 47, and the

battery 45 o mriu{}twa 46
whlen are adgapfed

34 j:-ﬂ f"i‘”{‘ i

i
o

k)

(Cy-5W ‘iteh termin: i}s A~

fJ e elosed upon the actuation of the listen-
ing-key 49 te conneet the operator’s tele-
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vhone 49* with the cord-cireuit. A parallel |
branch is taken off from each side of the bat- |
tery 45 and contains the relay-contacts 30
and 31 and the supervisory or clearing-out

lamp 44. When the cord-cireult 1§ 1n use and

the subscribers ring off, the coil 2 will be ac-
tuated and the lever 23 dropped to close at the
armature 20 through contacts 30 and 31, the
local circuit contalning the lamp 44 and bat-

tery 45, which causes the lamp to give a sig-

LY
-

nai. The-operator upon seeing this signal
will conuect her telephone 49* by means of

“the listening-key 49 with the cord-circuit to

ascertain the meaning of the signal before
withdrawing the plug, which act closes the
circuit from the same battery 45 through the
restoring-magnet 3 and restores the relay
and signal to normal condition, the spring 28
serving to push armature 14 away from the
poles of 1ts magnet. - .

In Fig. 10 another use of the relay isindi-
cated. 50 designates a telephone-iine ter-
minating at the spring-jack 51 and having
bridged thereacross the main coil 2 of the
relay.  The restoring-coilis in a local cireuit,

as before, containing the battery 56 and ter-

55

o

. £1d] il%tuﬁ“e 14-’5.3}1(:‘:11 f&HS or 1}101;@3 OutW&I’d by
gravity to the full limit of its movement.. As | for the signaling-magnet operating as a weight

minals 57 of the jack, a parallel branch to the
battery including the lamp 55 and relay-con-
tacts 30 and 31. Upon sending m a signal
the coil 2 1s actuated to elose the local circult
containing toe lamp 55 and battery 56,
which signal remains exposed due to the

‘welght of the arm 23 until the plug 58, 1n

answer to the signal, is inserted in the jack
51 and.the local circuit contaiming the ve-

storing-coil and hattery 56 1s completed to

vestore arin 23 and extinguish the signal 55.
Thus it will be seen that the coil 2 and arma-
ture 14 respond to a signaling-current aund
that the cotl 3 and armature 20 respond toa
restoring-current. It will also be seen that
the arm or lever 23 serves as a welght ar
weighted connection for closing a current
through a signaling device. It will also be
seeny that the main or signaling armature 14
serves as a means for releasing this weight or

welghted connection upon the energization

of the signaling-coul. 1 this way the sawd
malin or signaling armature 14 permits the

- weight or weighted connection represented

by the arin or lever 23 to fall, and thereby
close the contacts 30 and 31. The ener-

oization of the coil 3 causes the restoring ar-

mature 20 to lift the welient 23 and also
- Folle

causes the sald contacts to separate,so as to

extinguish or restore the signal. The ener-
oization of the coll 3 and the consequent

-movement of the restoring-armature 20 and

the weight or lever 23 operate to positively
move the signaling-arinature 14 a short dis-
tance away from the magnet of the signaling-
goil 2, and after being thus started the said

*

previously explained, this cutward swing on
the part of the armsature 14 operates to bring

the shoulder 25 below the nose or heel of the -
weighted arm 23, and in this way the re-

storing-coll and armature also serve to op-
erate the locking device adapted and ar-
ranged to lock the arm or weighted connec-
tion in its mormal or elevated position and
also to loclk the contacts 30 and 31 apart. In
this way hoth armatures may be regarded as
hoving a double function, the signalmg-ar-
mature 14 serving both as a means for oper-

ating the devices which close the local cir;

cult and also as & means for locking such cir-
cult-closing devices in an open or unclosed
condition. The armature 20, as shown and
arranged, serves both as a means for en-
abling the weight 23 to bring the contact 30

into engagement with the contact 31 and
also as a means for separating thesecontacts

and for operating the locking device which
locks the contacts apart. .

I wish 1t understood that the invention is
not limited to the precise detatls shown, for
I hold it to nclude such changes and 1hodifi-
cations as fairly fall within the scope and
spirit thereof. | '

What 1 claim 18— -

1. In an electric signaling device, the com-
bination of a pair of electromagnets, a sig-
naling-armature for one of ssid magnets, a
restoring-armature for the other of said mag-
nets, the said restoring-armature being pro-
vided with an arm adapted and arranged to
rest upon the signahng-armature, said arm

acting as a weight to throw the restoring-ar-

&%

65

70

75

30

o

100

mature away from its magnet when the sig-

naling-armature is attracted or drawn to its
magnet, substantially as deseribed. '

2. In an electric signaling device, the com-
bination of a signaling-electromagnet, a sig-
ngling - armature standing normally away
from said magnet, a restoring-magnet, a re-
storing-armature for said restoring-magnet,
an arin projecting from the upper poriion of

“sald restoring-armature and resting normally

upon said sighaling-armature, a circuit-clos-
ing device, the sald arm acting as a weight to

swing said restoring-armature away rrom its

magnet when the signaling-armature 18 at-
tracted or drawn toits magnet, and the said re-
storing-amature operating to complete the

105

11CQ

1L§

circuit in said circuit-closing device when the

said arm 1sreleased by the signaling-armature
and allowed to fall, substantially as deseribed.

-3. In an electric sighaling device, the com-
bination of a signaling-magnet, a pivoted ar-
mature tor said magnet, a restoring-magnet,
a pivoted armature for said restoring-magnet,
and an arm or like suitable connection rigid
with said last-mentioned armeature and ex-
tending between said armatures, sald arm or
connection when released by the armature

120

125
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Lor "‘i]f‘f‘tlﬂfi" the desired si ﬂf’ll“:] and the arma-

ture for s nd rest, urmw—nmwnvt heing adaptoed

Lo it and restore the sai {‘ arm Lo ils normal

position, mmm}fltml]‘; as doesceribed,
4. in a seli-restoring Hl”‘lld]li"ﬂ deviee, the

combination with a I]"Idil’lurﬂ OF & SUD porting-

strip to one side of which said coil is secured,
a restoring-coil in line with the main coil I
seeuroed m the other side of

QIO O k—~1>m1“ lu TN S

the supporting-

strip, avinatures for both colls, the restoring-

-,

('f,lll armmature havi g an ari I\{‘{] “1(‘1{‘1{1 |

and adapted to rest its Iree end npun the

masn-coll armature, and means to operate the

sienal when the main-coil armatureis attract-

ed to allow the free end of the lever to drop

and to retire the signal upon the energization
of ﬂw I{"hf{)llﬂff—(‘ol] | '

in a %{»H—ubt{)rmfr coil, the combination
W1t} a main coill, of a reatnrmmm;] In e
therewith, an Mr*m’mrﬁ for the man coil, an
armature for the restoring-coil, the latte
having a lever or arm seeured thereto nor-
mally I{w‘mw upon the other armature and
adapted to fall when the-said armature is ae-
L Hm_‘ad,, amd means assocrated with the re-
stormg-coil arrature for closing a cireunt at

- i — ——— k= .-

such times and to break it upon the energiza- |

tion of the restormge-coil.

6. In wrn-@hiw device, the combination
with a main coil and an armature therefor, of
a restoring-coil in lie with the mam coil and
facing m the opposite direction, an arm se-
cured tothe restorimg-coil mnmluw and hav-
mg its drec (*m!aupfmilml 01
armature, and means for giving asignal when
the main armature s attracted {0 drop the
sald arnmy, and to reure the same w hen the
restoring-armature is atiracted.

7. In a sienaline-relay, the combimation
with o inain coil and s armature of a restor-
ing-coil in line with the former and facing in
‘im‘* opposite dhirection, and anarmature there-
Yor, an arm sceadired to the restorine-armature
with its [ree end normally resting upon the
main armature, ‘Hlj‘{i]it'tl‘}-'—(fii‘{?-liit- contacts
norirally separated, means to close said con-
tactse when the main armature s atiracted
and ptiows the smd arm o {Im} and to sepn-
rate them again when the restormng-armature
15 clbuiu.({“fl

In a self-restoring relav, the combina-
tion with a main cotl and an sron wture, of a
1'&Eh?t-(}1'i_1"153‘-*{_'-{}il in line with the main cotl and
1ts armat TG, AT ATH NCC uredd m the latter ar-
mature and having its free end novmally sup-
ported by the main
arated conlacts, means to close themn wWien
Lhe muain armature s attracied to withdraw
it from beneath the said arm, and means to

again separate vthe said con Lacts upon the at-
traction of the restoring

~arimature

—_ — e E——— - ————r— ———— = me—a =k =

the maim-conl

—_T——— ———— ———  — ——— - - & IF FTr
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armature, normatly sep- o

— d ———— = -

—

In an electromaoneiic deviee, thecom-
bination with a magnet and an armatuce
therefor earrving a projeciton having aoslod
therein, an arm vesting upon sad
and Ny e g extension orp -pr1 1 DaEning
throueh Uhe saidl 'I{; erten-

-

..L:?‘HEMH“”{'&

—r—ab

]lt“‘uliil stot and
vadjusted that upons the
atirnction of the ar m{mm fhe avm w 1H deop,
and upon raising the arm the extension or
sprine will move the armature aw AV oI s
agzhet, *

0. Thoa self-restoring sienaline desice, the
combination with o muain coil and an utlwﬂ
tare, of a restorine-cotl i hine therewith and
provided with anarvimature, auarnsecurea to
the latter armature and extending toth f*im 1t
cnd of the other relay and having o eateh
forimed on the end thereol, a lug or st r; i)
the nuain armature on whieh soid catel nor-
mallyv rests, a projecting plate on the arma-
ture ben :11: fhe =l lnw Or RLop 4 having
a slot therem, o iull; Ce S N sectired to
said arm and pas<ing through the slotand so
adjusted that w l]{hih{ AL |

i

nature 2 atirneled
1m~ arm witl drop a <bori distanee, and when
the restorine-armature s attracted the arm
will be raised and push back the mam aomnas
ture. |

11, Inoa seif-restoring relay, the conibing
tion with a maim coll, @ restorime-cott 1 e
therewithand faemg i the mpm]lwln{n:"a;mn,
artnatures for the {mia; an arnneaivied Dy e
restoring-avinature hay me a cateh engnoing
the 111 un armature, o contac -H[Hmcf carried
by the resis orine-arimature, a stationary con-
tact ]m:-‘»mltlx to satd sprine-contact, o
plate to mstlatimgly su; ]m{L Lhe --al_;atmu-*
dl\ ({}Illd{l Lixed to tho uw rine-coil shetl,

hereby when the mam arinataee sattracted
tl ¢ i 1mf?h cved to fall and conneet the Uwo
contacts, and when the restoring-cotl b actu-
atod HH_“ ariin s orestored and the contacts
H(*;MI'M{‘H

12, An electromagnetie device cotprising
a stgnaling-magnet, a resfori c-magnet, an
artaiure for effec ting the signaling netion,

arimature ad mwc] to cooper 1’.{-3
with said restorine-maenet o eliceting v
restoration of tho '1{31 e Lo 1 oL | 'l
Gion, said last-mentioned armaetare nasviogan
Ar overlving both jnagnets and (“"W‘iff!wr
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