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7. Pe it known that I; Igmor lilTémp, a citis
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" “hiph ‘resistance.
controlled by the movable member and. eon-.
thére has .commonly Leen employed a.
potential -souree of .energy .as; for ex-
and even with
19w potential-source, sparking:at the.
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To-all whom - may concern:.

genof the United States, residing at Phila--

delphia, county . of- Philadelphia, State. of

p

d useful Tmprovements in .
g Sensitve Relays, of which the. fol-

ings ie a spesifigation. . g
Jwvention, relates to,
g the defects in yery
1 in conpection with a cable. or
line, or in. any relation where 2

[E3IEAY

ery feeble electrical energy.

Cdmever

sitively . m

contacts or

being a relatively low

b8t

one céll ‘of a battery,
nticts offen causes a sticking ‘of the.con-
tacts causing improper or:irregular signals.

Axnd even when condensers or resistances, OF .

‘both, ‘are connegted. in"the local ¢ircuit o

prevent 6

Sequent. sticking. may: be reduced tora de-
gree, but dhere’is-an.

nagnet
other °

- miagpet: or.
lotal “eircuil and: source’ of energy. Fur-
theimore; there'is often-a
sengitive relay contacts
nite or false signals..

which-causes indefi-

.

‘or other electrical effects. -

54 16 the object of my invention'to over-

Pennsylvaniay have. invented, certain .new.
eans for Cor-

& méans for cor-:|,
sensitive relays, |

witive: relay is empleyed to respond

sensitive relays, the epergy avail-.
causing fhe rhovement-of the arma--
tuveor tongue or: movable member i§ very.
stipht and the movable member is very sen-.
unted or pivoted -and generally -
6. hasw very short stroke or ‘movement between .
stops: In responding, to sueh |
feeble energy:the movable. miember. engages.
with"a stop-or contact, the. resistarnice of the
.contact being different: for: different relay
- aetuations, sometimes '
| yesistanee and &t other:times .an ‘extremely
* And. in. the local circmit.

“of a contact standard

.an extremely sensitive relay

is«adapted to engage the contacts ¢ and:

is received from the line or.
“conduetor .
' of the sensitive relay
“the- tongue ¢ ‘to leave: contact a.and engage
contact b.. C

he sparking, the sparking and eon- .
s

accompanying, rediic--
izing effect in the electro- |
telay. controlled. by: such

chattering at_the:| rela
“resistance.
And there, is .also |
“gometimes'a mechanical: sticking at the.con-

tacts, that is, asticking not;-(dueb',Ct_i;_'-s,parkijng' or battery ¢, which i of relativ

comie ‘these defects in a very.sensitive, telay.-
To this end, 1. employ. anxiliary, circuits, -
velays, and apparatus; as ‘heremafier de-:
scribed, which' correcf:for the defects in a
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sensitive relay and cause the signals to be

positive, ‘certain -and powerful. , - -

My invention resides also in other features

hereinafter described and pointed out.in the.

claims. . - G
Tor. an illustration of some of ‘the. forms
my invention may. take, reference. is to"be

recting its defects. Fig. 2 is.a.d

tion” thereof, Tig.’8 is an elevational view
£ a contact g or holder of the sensi-
tive relay with .means for maintaining the

relay contacts in the state of wibration. . Fig.
4 is.a plan view, partly in section, of the

standard supporting the sénsitive relay.con-

tacts, together. ‘with a- dingranmatic view.
cof a-vibrator: . oo LT e
. In Fig. 1,  C represents a ‘sibmarine or .

other cable or-line over. which - extremeély
faint energy is transmitted. - In series: be-

tween.the same and earth ‘B is connected the

winding of a polarized relay. ‘R, ‘which, is
having the de-
fects: or faults heretofore.pointed out. - Th
tongue :

'

and
e

- Suppose a positive impulse, for. e n_qp_,.é
el cable or other
o ner

C and traverse

another ard.ma
relatively low resistance or-a elatively
tance.  But even'in:the case whe
contact; resistance is relatively ‘high,.

contact

between ¢ and:, the SOUTGE ©

age as compared:with. the com on P
in the local cirguit of -a Sensity

The.
_ or movable member 2;may. e biased
" or unbiased, but is preferably unbiased,
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had to the accompanying: drawing, in which: -
 Figure 1 is & diagrammatic view. illustrat-
ing a sensitive relay with means for cors,

diagram-
matic view similar to Fig.. 1 and a modifica-
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.- The. resistance of the contact 50"
“made between ¢ and-b is, variable fre e
- relay actuation ‘to :

90




forces “a. current through ‘such’ contact . re-

_sistance and through the winding ¢ ‘of the
: relay A whose tongue or armature f is un-

‘biased, the circuit of the winding d being
-.completed through the tongue or armature |
g of the- electro—magnet or relay 4 and the

- ‘contact’ ¢, the tongue or armmture g being
~held - agamst the contact. ¢-by the spring ;.

10

_ gage the right.hand contact m, thus closing |-
& circuit throungh the winding . of . the relay"
‘or- magnet %.and the source of emergy n;
‘the armature- o1 tongue. . to be at- -
‘and held attr acteu in: epposition to |

S causm

15

" -This causes, then, the tongue f of the relay | i

A to-leave the left ‘hand contact % and en-

tracte

“'the spring j, breaking cir cuit w ith the con-

tact 2. Thus, it is seen that it is only the

* Very first contact. between the tongue ¢ and
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the contact b of the Sensitive relay R that
is utilized, and any chattering, sticking, or

other defect is incapable of causing any im-
- proper: 51gnal or- weak signal in:. the’ con-
‘trolled circuits or apparatus.

ment of the tongue. f to engagement with

the contact o, it h‘ls broken conhct w 1th ]u_ .
and thus deénergized the relay or ma rvnet iy
-thus releasing its tongue or alm‘lture g’ to]
. the 1nﬁue11ce “of the spun v to make cop= |

* tact at ',

30

Assqlmmg, now, a negative 1mpulbe ATTiV- |
ing over: the line or cable C, the same trav-.
erses the winding of the. relay R and- causes’

- the torigue ¢ fo_move into enigagément with
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-the ‘contact a.

throug

ing the tongue g-to. engage ¢; and: sinultas

neously to energize-the winding of the relayif.'.
~or magnet # tobreak circuit between g and: |
i, the parts thien being agam in the- posmon:-

shown in the drawmg

" The front stop o and the 'umature or
- tongue:¢ ‘may control a local eircait includ-.
_ ing the conductors  and ¢ to_control a re- |.

. corder sounder, or any, ‘other device, ‘ot the |-
"magnet or relay % ‘may" itself 0peratn a5 8

. sounder, recorder; or - othel deVlce -And,

" tongue ¢’ and the front stop o’.

55. jtgelf - .operaté as -a. recorder ‘or ‘sounder.

‘ ’utlhzed, and even in the case where this.con- |
" tact is -an unperfect or ‘high resistance one,
“the local sources. ¢ or ¢” haxe relatively high.

potentml suiﬁcmnt to actuiate: the second re-
5 lay A which, in turn, COIIthlS the 1e14ys or

sumlarly, the conductors ¢’ and.p” may. he

included i 1n & local circuit contlolled by the

Thus, either one or both of the local cu’cults
may be. present; or both may be’ dbSE‘DL
" From the foregomg descrxptlon it ds ap-

(;0‘ parent that it is only ‘the first -contact be-

tween ¢and-oneiof the eonta cts @ or b that-is

_connection. with- Fig.. 1
| ever,.there is'a stickiig: betwepn the tongue t
By the move- |

‘Here, again, the first contact |
“causes the completion of the circuit-through :
the second . wmdmg ¢ of the relay ‘A and.|
the source ¢’, the tongue g” and con*
tact " causing the toncrue f to move over
‘into engagement with- ]aq thus deenerglzmg-
the winding of magnet or relay Aand caus-

- Or A% may

988,877

‘magnets A, k" for giving signals dn'ectl or
"1ndg1;;'1ectly by a- chllt nﬁedgn

Jocal circuits, it being remembered:
‘contact is made between # and: sither of the
contaets a or b, there is no sparking ;- and..

local fclgcmt ‘or
“that as

immediately’ after- the circiiit, is first made.
the contacts.'a or 6 ‘are ou oficircuit, because

the torigues g or g” dre. atiracted, thus break-
ing commumcatlon Wlih the ‘contacts of the_
;| o 5

sensitive relay.
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"While in ‘Fig: 1 the relay’ A is stiown, as_'( g
having a double. Wmdmgd ¢, hs.vmg.assocl

‘the parts are the same as in: Fig. 1 except’
that the relay A has a smgle ‘winding.and
two sources of ‘enetgy ¢ and ¢’ are connected

in séries w1th each other: and the connection
“from the Wlndmg made-to 4 point between

the sources, as_ a’split battery The oper-
ation, however, is the: same ‘as describe

Sometimes, how-

and either of the: contacts a or b of the relay

‘R due-to mechamca] effects or eﬁ'ects ‘other '

than electrical. ones-and to prevent any such

even thotglh' the effects are ov ercome by the

.appamtus “and- .. circuits hereinbefore.: de-

“scribed, the confacts’ a and b are constantlv 48

v1brated or slightly jarred by ‘a_trembler r
which taps the stem s of the standard. Whlch

produce the trembler- effect, the trembler 7

-striking, if desired, a cushion of leather or-
_other material .z qecured ‘upon. the stem s,
B though it is to:be understood that. the trem-
|:bler 7 may-directly engage the stem s..
-tonstant slight vibration ‘will -
ssticking, due

revent any '
her to mechamcal or elec-
trical effects, . between - the tongtie ¢ -and

‘either’ 6f the contacts a or b

What I elaimvis:
3. The comblnanon Wlth a sensmw lelav

hm ing ‘a_movable member- cooperatlng with
a plurahty of: contacts, ‘of a circuit ‘con.’

The source of. en- -

-ated sources ¢ and ¢ respectwely, in Fig, .2
‘80

n 85

90

.stlckmg, or sticking due 'to eleétiical effects,

‘supports. the contacts ¢ and b, whlch; are in- -
| sulated from each’ othier.
ergy 4, magnet. v, and-contict w serve to. .

100

“This~__

pULY

1110

trolled: by each of said contscts, each. cncmt :

having means energized: by. first cofttact in

{said sensitive relay and irrespective of the
f,'1e51stance of -saifl contact, said means serv- .
-ingto interript. one cn‘eult immediately af-
iter: estabhshment and ‘to .clgse. contacts in -

ariother cirecuit:.

2. The combmat10n~ with a' sens1t1\e relay

‘having: a movable member- and two contacts,

1.of 2 éireqlt controlled bv each relay conta(t _

a .second relay - eriergize imnmediately upon

eshbhshmcnc of ‘circuit  at either sensitive -
-relay contact, ‘and .means controlled by <=ud :

second relay. "for- rupturing each citenit im-
mediately - ‘after -establishment by s relay
contact and: ‘Testoring. communication of the
othel relay contact with the other cireuit,

1156

120

125

3. The: combmatlon with a sensitive relay "13.0
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I

having ' ftélaﬁw}& " movable cent-acts,- said

" contacts being so delicate and so feebly ac-
tuated:by reoeivpd energy. that their engage-

10

15

energy in said circuit ‘of potential - high

enough to energize said second: relay irre- |
spective of the resistance at _
and a signal translating”

the contacts of
said sensitive relay,
instrument controlled by said sécond rélay.

-4. The combination with-a ‘sensitive relay
having . relatively movable contacts,
contacts being sp delicate and so feebly

- actuated by received energy that their en-

Afirst engagement

gagement is uncertain and causes widely
different contact resistances,.

lay in said circuit positively energized upon

spective-of the contact resistance, and a sig-

nal’ translating - instrument controlled by |
‘ ' C 1 ated by received energy

- said second relay. -
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5. The combination with a sensitive relay -
- having relatively

movable ‘contacts, . said

“contacts being so delicate ‘and so feebly ac-
. tuated by received energy that their engage- .
ment is uncertain and causes widely differ-

ent - contact,_resistances, ‘of a- circuit con-
trolled by said contacts, a

~ cluded in said circiit, a source of emergy

35
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included in said cireuit. and

high enough to positively energize said sec-
ond ‘relay irrespective of the resistance of
the contact made by said sensitive relay, and
means controlled by -said seeond relay for
interrupting said cireuit immediately after
establishment once for each line impulse.

6. The combination with a-sensitive relay

having a contact ‘movable relatively to a
pair of contacts, said contacts being so deli-
‘cate and feebly actuated by received energy

that - their engagement is uncertain and.

causes widely different. contact resistances,

of a cireuit controlled by each -of said pair |-
controlled by

of contacts, a second, relay
said . contacts of said sensitive ‘relay, said
second' relay when energized . causing the
rupture of the circuit closed by engagement

* of said.contacts of said sensitive relay, and

55

" biased Telay having-a contact

controlling the closure

cuits, said cireuit being-controlled by the

. other contact of said pair of sensitive relay

contacts. S

7. The combination with ‘a
movable rela-
tively to a ‘pair of contacts,
‘being so delicate and so feebly actuated by
received -energy that’ their engagement 1s

. uncertain -and causes widely different con-

65

tact resistances, of a’ecircuit controlled by
pai a second re-’

- lay controlled by said contacts of said sensi-

: rgized .

each of said pair of contacts,

‘tive relay,s aid"seqqnd‘_rqlﬁa'y when en

ssaid

ren ‘of & circuit

~controlled by said contacts, and a second re--
20
of said contacts and irre-

second relay in--

of 'a potential

of one of said cir-

sensitive un-’

said contacts |

‘ment is uncertain and causes: widely differ- |
‘em", contact _resm-tances, of a .circuit con- |
trolled by said sensitive relay, a second re-:

lay included in said circuit, and a source of | _biased relay having a contact

being so delicate’and so feebly

-certain and

. biased relay having

‘and relatively
‘tacts being so delicate and-so feebly ‘actu-

tacts, said contacts being so delicate an
- feebly

ture of the circuit él@sed by

causing the ru)
“said contacts of said- sensi:

engagenieiit o
tive relay and

pais of sensitivé relay contacts.

28 ct riovable rela-
air of - contacts,:

tively to a

received: energy that their engagement is un-

resistances, of a second unbiased relay con-
trolled by said. contacts. of said sensitlve re-

‘]ay, said second-relay when energized caus-
“ing the rupture of the circuit ¢losed by

engagement of the contacts of said sensitive
relay and controlling the closure of a.cir-
cuit controlled by. the other contact of said

pair of sensitive relay contacts.

9. The -combination with a sensitive un-
a single moving system
and relatively movable contacts; said - con-
tacts being so delicate and so . feebly. actu-

ergy that their engage-
ment is uncertain and causes widely differ-
ent contact resistances, of a eireuit con-
trolled. by said sensitive relay, a second re-
lay included in said cireuit, and a source of
energy in said- eircuit. of potential bigh

‘enough to energize said second relay irre-

spective of the resistance ab the- contacts of

‘said sensitive relay..

10: The combination with a ‘sensitive un-
biased relay having a single moving system
movable contacts, said gon-

ated by received energy that their engage-

‘ment is uncertain and causes widely differ-

ent contact resistances, of 2 circuit con-
trolled by said sensitive relay, a sec-
ond unbiased relay included in said cireuit,
and a source of energy in said circuit of
potential high enough to energize said sec-
ond relay irrespective of the resistance ab

“the contacts of said sensitive relay.

11.-The combination with a sensitive un-

biased relay having a single ‘moving system

and ‘movable contacts, said contacts being

so delicate and so. feebly actuated by re-
ceived energy that their engagement is un-’
cerfain and causes widely different contact

resistances, of a circuit “controlled by said -

contacts, and . means 1n said  circuit ‘posi-

_tively energized upon first engagement of
| said contacts

' and irrespective of the contact
resistance. - Co L
12. The combination with a sensitive un-
biased relay having relatively movable con=
80
“actuated by veceived energy that

said ‘contacts"
actuated by -

ve T and causing the closure of a cir:-
citit controiled by the other contact-of said

70

7 8. The combination with a sensitive un- .-

causes widely different contact

80
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their engagement is uncertain and causes .

widely different contact resistances, of a cir-
cuit controlled by said contacts, a second

unbiased relay included  in said circuit, a
136 .

+

source of energy included in said cireuit and
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¢f:a potential high enotigh to positively. en- |-affixed my signature in the presence-of ‘the
ergize said.second relay Arrespective of the | two subscribing witnesses.- -
. resistance of the contact made by said: sensi- | ’ s ‘IS.I‘D?OR KITSFE
tive relay, and means. controlled by said , o CTER BB
5 second, relay, for interrupting said circuit. . Witnesses: . - o
immediately after establishment. T Ereinor T, McCarr;
"~ In' testimony whereof I ‘have ‘heremito - A. E. Strinsgok..




