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- in eircuit.

| UN ITED : STATES . PATEN T OF F ICEQ

W’ILLIA"‘«I NICHOLS

OF | ]BOSTON: MASSAC‘-HUSETTS.

TELEPHONE LOCAL CALL INSTRUMENT

—

‘*PECIFIGATION farmmg pmt of Letters Patem: No, 283'354, da.ted ﬁugust 14, 1883.

C Apphﬁatmn filed Octnber 14, 1882,

To all wfwm Lé My CcOnCern :

Be it known that I, WILLIAM ‘\iGHGLS of |

Boston, Suffolk eé)unty Massachusetts, have

mven‘ted a new and aseful Improvement in
Switehes for "Telephonic Cireuits, of ‘which the
following deserzptmn in mm:tee-twn with the
acﬁompfmmnu drawings, is a specification..
My invention has for its object to secure se-
crecy, satety, simplicity, and celerity in com-

a—y

munication E)etween subscribers on the same

telephone-line, or different lines temporarily
It applies to that class of station-
instruments forming & series in which a mov-

able switch is an element in the connections,

making a telephone a part of the circuit.
It cmlszsts in a stop operated to hold fsuch aQ

- SW iteh from movmﬂ out of eonnection in re-

20

k)
e

sponse to any agency actuating corresponding

switches in the 111%trmnents of ‘rhe series when-

ever subswlbers on the same line or on differ-
ent lines are to bekeptin communication with

cm: out.
It also consists in an autom%tm S‘%’i’lti‘h fmd

a single connection by which a telephone is

- put in cireunit only when a movable switeh

ured in the accompanying drawings.

rests on the local switeh or bell- %h unt of an in-
strument in a series. - |
In ecarrying out my “improvement I have

_used it in connection with the local-call instru-
- ment for telephone-lines-deseribed in Patents
‘Nos. 235,058 and 265,454, issued to James P.

—r

each other, the teleplwnes of the rest be*mw'*

Stabler November 30 1880 and October 3,

is necessary to illustrate mv invention is fig-
The
lines and connections, so far as concerns the
first part of my mventmn are the same as
shown and described in %md patents, and ref-

erence is hereby made to said patents for de-

tails of constr uetmn not nece%an to be ‘%pﬁ(}l-

fied herein.
In-the patents referred to each instrument

in the series has a dial, index, two electro-
45
- re:etmns between which vibrates a polarized
armature carrying a standard with pawls op--
erating a ratehet- Whael on the axis of the1in-"

magnets with helices wound in opposite di-

“dex. The dial has a conductor-rim cut away

o 50 @ppasﬂ:e a nnison- shunt and a local bell-shunt

|'*

The unison- -shunt is lo-
The 10(*31 or |

in each instrument.
eated alike 1 m eaeh 111<:,t1*1lment

1882, respectively, and 50 much of the same as

il

il

mleki—

l

B

{ "‘i“ﬂ model.)

bell Shm:lt is located aecoldmﬂ to the ]:‘)051131011

of the particular 1113trume]1t in the series.

| The index sweeps over the rim and interposed
shunts, is always in the eireuit, ‘and is actuated
by means exelusively under the controlof tne

operator at the central office. A to-and-fro

| current sent from the central office over ‘the

line through the motor-magnets causes the vi-
brating armature
instrament syunchronously with those of the
others in the series. The. opera,tor either
‘mannally or by an antomatic device at the cen-
tral. office, grounds the current and halts the

index in its revolution at any desired point.

The index extending beyond the rim of the

| dial, a detent-arm mounted on the vibrating

armature of an electro-mag net normally 1}11361‘

| venes in its path at a nnison-point located alike
in each instrument.

"The nnison-shunt has an
‘electrical connection with this detent-magnet.
The loeal shunt connects with the bell-magnet.

‘The current which actuates the index has not

strength to affect the detent-mag net or the bell-

to move the index in each .

55

60

mqﬂnet huat if the index be on the unison-

| shunt or on & local shunt, the operator, by ap--

plying a special electric 111str11mentahtv, can
send over the line a current of greater strength
and of a single polarity, w]nch acts to draw

| aside the detent and release the index of each
instrument, or to sound the bell of a ‘partlou-J_

Tar m&.trmnent as the case may be.

The rim fmd shunts being alternately in the
line-circuit, the device outlmed abox*e and as
covered by Patent No. 235,038, enables the OP-
erator to bring the 1]1&8185 of a]l the 1nstru-
ments in the line into unison to move and stop

80

them together, to sound the bell-call of any m-__

| Strument zmd to cut out the bells of the rest.

The arrangement of this deviee, however, per-
mitted conversation between two persans 1o

be heard and interrupted by the voluntary act

o6 I

of others, and gave no visual notice of theline

being in use when persons on the same hne

‘were in communication.
The improvements covered by Patent No.

265,454 were intended to remedy these detects

in the following manner: A double connection
with the unison and local shunt, when the re-
ceiver.is taken from the hook, pnts the tele-
hone. used: with each instr umen‘b in eireuit

100G

with either the unison or the local shunt be-
tween the centl fﬂ oﬁ‘iee fmd the bell-call, ac-
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 ceiver is removed from its hook.

other ot these shunts.

~called.

necessary for the operator
“indexes to the unison-point, then to 1"elease the

. S | '283-.351.,

'

cordmn as the index rests on the one or the | the hook-lever is- elevated, ther eby closing the

when two persons on. different lines are talk-

-1ng, to secure the same privacy of communica-

tion to those on combination-lines that is en-

Jjoyed Dby subseribers having individual con-

nection with the main ofﬁee. The indexes of
all the instruments are normally kept at the

‘unison-point when the line is not in use, con-

stituting a visible signal. By a connection

with the Nni1son- -shunt, when the receiver is on
-1ts hook-lever, a subscriber can put the gen-

erator of his 111&trL1ment 1n circult and send a

~current over the line to drop the annunciator |
“at the central office.

By the telephone-con-
nection with the unison-shunt, on removing
the receiver, he communicates hlS instructions
to call a person on another line to the operator.

‘The latter izoves the index of the subseriber’s

instrument upon its loecal shunt, and after a
like operation on the proper instrument on the
other line sounds the bell of the person to be

shunts the telephones of these two instruments
are put in eircuit. The telephones, bells, and
generators of the other instruments on the two
lmes are cut out. On-the other hand, after
notitying asubscriber that another on the same
line desires to communicate with him, it is
first to bring ’bll the

detents in order to advance the indexes the
distance of one station upon an extension of
the unisonsshunt, or on a shunt located alike
in each instrument and having an automatic
connection with the telephgne when the re-
This pro-

- vides visual notice of the line being in use to

40

45

50 «

.55

prevent unwitting overhearing or Interrup-

tion, but avalls 11013]111]0‘ aﬂ'&lnst williul llltEI- |

meddlm , and secures no secrecy.
I‘lﬂure 1 of the accompanying drawings
shows a front elevation of an application of

my mvention to the local-call instrument, the |

operation of which has just been explmned
I'ig. 2 shows a side elevation. Fig.
t0p 131311 view. Fig. 4 shows a modified form
of the same and: eertzun details of construction.

Fig. 5 18 a diagram of the circuits of Fig. 1

‘LpELI't from the stop mechanism and other
parts. Fig. 6 is a diagram 111ustra,t1ng the

simplification of the connectlons of the unison-

shunt given in Fig. 5, which constitutes the

- gecond part of my invention.

D represents the dial; I, the index-switch;
K, the axis; @, the *wtum;lno ratchet- wheel

| A the 1301&1 ized armature, carrying the stand.-

'60
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ard T ¥, with pawls E E, operating the ratchet-
wheel I3 O, the motor- ma,gnets M, the frame;
R, the conductor- rim; U, the unison-shunt; L
the local or bell shunt T the detent-mag ﬂet
'V, the receiver; H, the hook-lever;
111(311]:16(1 stud; S the stop-arm; v, its Sprmg
¢, a contact- sPrm depressed by the hook-
lever when the recewer rests upon its hook,

This makes it possible,

f-Spectwely

v | hook- lever, switch-spring ¥/, and wire t.

By their connections with the local |

‘in the circuit.
‘away opposite the unison-shunt. U and local

3 shows a

| rests on the unison 01" on the 100&1 shunt.

0 the?

pmmmy circuit of the tmnsmltter w1th Whlch

¢ and 2° are connected by wires ¢ and ¢* re-
q, the secondary circuit through
the tr ansmltter- P, the pin in the 1*£Ltehet

_wheel V, the bell- mfi,gnet X, its m*matuw

carrying ‘the bell-striker Y @b e J, eﬂntaet_

springs; ATk S, SW]tCh-&pl‘lll“S i' s connect-

ing wﬂ;h the telephone, m o, the main line;
P, the. wire from (3011(111%01" 111:11 R to mntact

spring ¢ and line o; p’, the wire from unison- -

Shunt U to the detent -magnet T and switch-

spring &'; {, the wire from EantGh -spring %’ to

the nenerator frame, contact-spring ¢, and line
05 i, the wire from local shunt L to contact-
.5p1"mb q; v, the wire from switch- Sprmﬂ L to
contact-spring 6 and bell-magnet V; 4/, the di-

‘Trect connection between the detent- magnet and

generator in place of the connection by wirer,
The
other 1etters are the same as those indicating
like parts in Patent No. 265,454, -

- Referring to Figs. 1 and?, the current comes
infrom the line m bV way o1 the notor-magnets
B Cand axis K to the index I, which is &1W’L}7%
The conductor -Tim R 18 cut

bell-shunt L. 'When the receiver hangs upon

~its hook, it throws down the pwoted hook-

lever H upon the switch-spring %'. If the in-
dex be on the unison-shunt U
passes by the wire 7, detent-mag net T, wire +/,
hook-lever H, switch- -Spring L, wire t
ator-frame, continuation of wire t, and contact-
spring e to line o.
generator of his instrument in this circuit to
call the central-office operator. If the index
be on the rim R, the current is short-circuited,

passing by the wne . to contact-spring c, and
line 0. 1f the 1ndex be on the local- shunt L,

the current passes by wire u to contact- Sprmn
g, switch-spring 7/, wire », contact-spring 0,

bell-magiet V, and contfwt -Spring ¢ to line o.

- T’he rim, unison, and local shunts being al-

the ouri"ent |
oenel- L

A subseriber can put the

70

80
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110

ternately 1 in olluut according to the 1305]131011 |

of the index, the opemtor sends from the cen-
tral office a current of a single polarity and
of a greater strength than the to-and-fro cur-
rent used to move the index, which, through
the connections above set for th, acts through
the magnet T to operate the detent Q, to re-
lease the index synchronously in each instru-
ment of the series, or to sound the bell in any
desired mstmment according as the index
A
to-and-fro current, too weak to effect the de-

115

120

“tent-magnet or bell magnet, sent overtheline '

from the central office eauses the armature A

to vibrate between the motor-magnets B C,
and, by means of the standard I¥, pawls E D
ratchet-wheel (&, and axis. K, to move the ] in-

dex synchronous]y with Lhose of the other.

instruments of the series, over the dial- -T1m,

and interposed shunts, it being halted upon
its local shunt at the will of the operator by

but striking wfmnst the contact- -Spring z* When grounding the current at the centml office,




- contaet with switeh-spring §', which connects
with the telephone.
"_Ume acts to.throw up the contact-spring ¢/,
causing it to break contact with swnch-sprmg

30

50

60

288,854

whﬂe the mde*{es of the other mstruments are |
| upon the frame M, as shown in Ifigs. 1 and 2,

halted ab corresponding pomts on thelr dial-
rims.

A dauble connection w ith the 111113011 shunt
and the loeal shunt, when the receiver is taken

- from its hook, puts the telephone in each in-

~ strument in cirenit, according as the index
~ rests upon one or the other of these shunts.
~ This double connection and its action are as.

follows: When the receiver W is removed,

the hook-lever H is raised by its 51)1*-1119

 break contact with switch- SpI‘]]lﬂ‘ ' and make

- which connects with the telephone.
‘index be on the local shunt L, the current

and switeh-spring i to the telephone.

The lever at the same

3 and make -contaet with switch -spring 4,
If the

passes thence by ’rhe wire contact- -spring ¢/,

~ index be on the rim, neither the telephone nor
~ the generator can be pubin circnit.

Passmg now to the features mnstltutmn the
first part ‘of my invention— -
In Fig. 1, 5 is an arm or stop pivoted upon

the irame WI of the motor-magnets B C and

moving in a plane at right ancdes with that of
the movement of the hook- lever H,;on which
a receiver, W, is indicated as hanging: When
the receiver ,15 removed from its hook, the
lever is thrown up by the spring 2, in conse-

N gquence of which the inelined stud O of the

~hook-lever (shown in Figs. 1 and 2) throws
forward the lower extremitjy of the arm S to
‘rotate the latter on its pivot.:
in Fig. 3, operates to cause the upp&r extrem-
ity of the arm or stop 1o intervene in the path
- of the pin P, (shownin Fig. 4,) inserted inthe
anterior face (}f the mtchet wheel G on the

axis K of the index 1.
The ratchet-wheel &nd pin are ad;usted to
each instrument with relation to the point at
_W’hl ch the index in its movement over the dial-

rim R encounters the local shunt L.

The spring v, attached to the frame, throws

~ the stop out of engagement with the pm when-

 on the same line to the operator.

ever the hook- lever is depressed by the res-
toration of the receiver to its hook.

By the telephone -connection with the union-
shunt, on removing the receiver, a subseriber

mmmumeates his mstru ctions ta call another
The latter

- moves the index of the proper instrument up-

55

h}w i ﬂnrwwq

on its local shunt, and sounds the bell of the
person to be ealled In so doing he moves all

the other indexes in the’line to a correspond-
~ ing point on their dial-rims, exeept that of the ;

first subseriber.
the stop on the receiver, being removed from |

The -aut-c')ma;tic operation of

1ts hool, arrests this index in its passage over
its local Shm}t By their connections with the
loeal shuntsthe telephones' of these two instru-
ments are put in circuit. The telephones,.

:ﬂenemtors and bells of the othm mstmment%
on Hie line are eut {mt |

' . r .- - . - - - - - - - HE
Ve TR S I T T R R T AR Lt B S e s . T
A3yt DR T g e e e e R et L Bl R s LG e
ﬂ+_;.. L 'f'I‘ f::"’ﬂ-: P et A g P L g o R | SR R e e Pl A et T "

If the

This, as shown |

zto |

- " N

1

}

stops above described.

Tustead of the arm or stop S being piimtéd

{ itmay be fixed, as shown in Iig. 4, to the hook-

lever, and of such a shape as to be thrown up

‘in the path of the pin P when the lever is

raised on the removal of the recelver.

20

In the foregoing applications of my i__uven-' B

tion to the local-call instrument previously
described the electrical connections are the

| same as those set forth in Patent No. 265,454.
It is evident that a stop operated mfmually_

through the exterior case of the instrument

may be made to intervene in the .path of the
| index; but this method has obvious Ob]ee-

tions Whl(‘]l do not pertain fo the autombatie
A stop pivoted on the
frame M and operated by the hook-lever may
be also made to engage directly with the in-
dex, and various equivalents to effect the same
object as the preferred methods already given
will suggest themselves to mechanical minds.

Among subseribers on the same line it will
be seen that the improvement set forth above
‘secures secrecy of -communication between

p&rtlelllar persons by cutting out the tele-
phones of the others, safety from interruption
by cutting out the other generators, simplicity

~of construction by doing away with the need
for an extension of the unison-shunt orthe es-

tablishment of a special conversation and sig-
nal shunt, and celerity .of operation by dis-

go

95

pensing with three maneuvers on the part of

the central-office operator.

Another feature of my invention prOVlde& 21

simplification of the electrical connections de-
seribed aboveand shown in Patent No. 265,454.

In place of the double connection.of the tele—

100G

phone with the unison-shunt and local shunt

| in each instrument in the series, a single con-
nection with the local shunt is substltuted :

The connection between the unison-shunt and

detent-magnet with the hook-lever and alter-.
‘nate connections with the switch-spring £ and

the generator-frame and with theswiteh-spring
s and the telephone are dispensed with. The
loc&l shunt L. connects with the contact- S[)llllﬂ
¢ by the wire wu.
nects with the bell- maﬂnet by the wire », and
the switch-spring conn{lef% wﬂ h the tele-
phone. |

105

I1G -

The switch-spring ' con-

115

When the receiver W hangs 111)0]:1 1tS hook

and depresses the pivoted hool«: lever H, the

contact-spring ¢ rests upon the switch-spﬂng_ |

I'. When the receiver is removed, the lever
rises and 'thr'ows up the spring ¢’ agm’nst the
switch-spring 7'.

In place of -the connection between the de-
tent-magnet and the generator-frame by the
wire 7, hook-lever, switch-spring Is.,.’, and wire
{, a direct eonnectmn by the wire 77 13 substi-

tuted
The current comes in from the line m by

lway of the motor-magnets B C to the index 1.

It the index be on the unison-shunt U, (see
Fig. 6,) the current passes by the wire », de-

{ tent- magnet T, and wire +/ to the ﬂ*enemtor

120




i - 283,354

and. thence by the wire ¢ to the line o.

" index be on the rim R, the current passes to

10

the line o by the wire p, the generator, bell,
and telephone being cut out. It the index be
on the local shunt L the current' goes by the
wire « to the contact- -spring ¢, and thence,
when the reeeiver W-is on its hook and the le-
ver H is depressed, by the switch-spring 7/,

wire v, contact-spring b, bell-magnet V, and

contact-spring ¢ to the line o. When the re-

ceiver W is removed and the lever elevated,

the contact between ¢ and %' is broken, and

~ then the current goes by way of the switch-

N

spring ¢ to the tolephone and thence 1)3 WIre

¢-to line o. .
The operation of this form of my improve--

~ment is as follows: A subscriber, by the con-

of the person to be called.
are to call another person on a different line, he |

35

40

5O

3

- on the
- ont.

nection shown in Fig. 6 with the unison- shunt,

when the index rests on the latter, puts the-
oenerator of his instrument in ¢ir eult signals
the central office, and removes the 1‘eeeiver'

from its hook. Theoperator, on receiving the

call, moves the indexes of the other 111&:.‘[1:'11—
me,nts on the line through one revolution, the
subscriber’s index: bemg arrested on its local
shunt and his telephone put in cireuit.  The
subscriber then communicates his instructions

to call another on the same line to the opera-

tor, who moves the index of the proper instru-
ment upon its local shunt and sounds the bell

performs a like operation on -the: proper in-
strument on that line after moving the in-
dexes on the first line from the unison-point.
In either case by their connections with the

local shunts the telephones of these two 1n-

struments are putin circuit. ‘Thetelephones,
bells, and generators of the other instruments
same line or on the two llnes are cut

While the device has been showu in its par-
{icular application to the instrument covered
by the patents referred to, it will be seen that

it may be adapted to variouns apparatus of a
- similar character,

and that the invention is
applicable to all 1113131’*11111611‘55 having the gen-
eral mode of action above specified.

The present invention is restricted to-those
matters and things which are claimed herein,
and as to all feature es, devices, or eomb1nat101ls
whick are shown or deserlbed butnot claimed,

the 110h13 is reserved tomake the same the sub

-]eet ot a separate application.
Having thus described the nature, constre-
tion, ‘md operation of my 111Vent1011 what I

 claim as new, and desn ¢ to secure by Lotfers

HO
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Patent, is—
1. TIn a local-call 11151311[1]161113 for Lelephomc

purposes, an electrically-actuated switeh con-
necting the telephone with theline, in combi-
nation Wlth a stop for said switch Operaffed 1n-
dependently of the electric 111ﬂ11ence t0 main-
tain the switch in connection, substantially as
described and shown, Whereb‘gr connection be-

tween two instruments may be positively main- .

t‘mned at Wlﬂ

If the |

I1f the instructions

{

2. In a local-call mstrument for télephonic -
purposes, a rotary index whereby the instru--

ment 18 plaeed in and out. of c¢ircuit, and elec-
trically - actuated devices, Subsmntmlly as
shown, for moving said index,.combined with
a stop mechfmlsm Sl]bStELlltl’LHy' as desecribed,
independent of the electric influence, to ar-
rest the movement of the index and hold the

-same in electrie connection, whereby the in--

strument may be maintained in eircuit, not-
withstanding the tendency of the eleetrlc cur-
rent to move the index.

3. In a telephonic exchange System a local-
call Instrument cont&mmﬂ a revolving index,
{ whereby the telephone is plaéed in and out of
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‘circuit, combined with a stop device for said -

index, and means, substantially as described,

whereby the stop is thrown into and out of 85

action by the removal or replacement ot the
receiving-instrument.

4. In &’relephomc e.xch'mﬂe system wherein

a series of individual subscrlbm g’ call-instru-
ments are connected with a central station,
the combination, in such 1nstrument, of a mov

ing index electrlc&lly actuated from the cen-

tral office, and serving to place the telephone
in and out of cu*emt, a hook-lever whereby

the receiving-instrument is thrown into and

out of connectlon, and a stop device actuated by
said lever to arrest.the movement of the in-

dex, Wh’ereby the telephone may be positively

retained in circuit.

5. In a-telephonic exchange System,, the
combination, with the main line, of a series of

local-call instr uments, each mstrument COon-
taining an electrically-actuated switch operat-
ing at a different time from like switches in the
other instruments,-to establish a connection
with the main lme combined with a mechani-
cal stop device therefor ‘substantially as de-
seribed, whereby the switch in any of theseries
may be held mechanically and positively.in
connection, and thus the eorreSpondmg 1nstru-
ment maintained in circuit indefinitely. |

6. In a telephonic exchange system,

the

combination, with the main 1]]16 of a series of

local-call instrum ents, each embracmg the fol-
lowing  elements :

from thelike sw:ltehes In the other instruments

of the seri es, thelocal shunt, the telephone con--

necting with the main line Solely by said switch
and Shunt and the stop devices, substantially
- as descmbed for the main-line SWltch operat-
ing mdependently of the stop device in the
other instruments and of the electric mﬂuence,
whereby either instrument of the series may
be maintained in circuit at will.

7. In a local-call instrament for telephonic

th(, electrically - actuated
main- lme switeh, closing at a different time
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purposes, the electrically-actuated rotary in-

dex, whereby the instrument is placed in and
out of circuit 5, combined with a manual stop

device, substantially as described, to arrest

the motion of said index and hold the instru-

ment in circuit, whereby communication be-
tween two p&rtles may. bé maintained at will.
8. In a telephone local-call 1115tr11ment, aQ
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o | 283,354 R - b
. 'rmavable SWItG]l in the line- Glrcmt a local-sta- ' combmmtmn with the main 1111@, of a series of 1 5
~ tion shunt, a contact-spring, q, m connection | local - call 11lstruments containing synchro-
- withsaid S]ll};]l‘t combined wa.thapwoted lever | nously- operatlngsw1tches connee.tmﬂ thesame
R Where(m the- recmver may behung, a switch- | with the main line, combined with stop- de-

5 spring,?, and a stop devicetoarress the motion | vices for said switches, located one in each in- . -

" of the main-line switeh at a given point, sub- | strument,and a,rra.nged as described, to operate 20

- stantially as desembed whereby the te]ephﬂne-i indep: endent of the electric 111ﬂuence, whereby
may be maintained: in circuit thmuﬁ'h the | either instrument may-be held in cireuit in-

~ medium of a single connection at will. | dependenﬂv of the action of the others.
10 9. In a local- “call instrument such as de- L -
? sembed the combination of the umson-shunt : | WILLIAH NK’HOL
wire r, “detent- magnet, T, and wire 77, leadmﬂ‘ | W'ltnesses'
-~ directly from said magnet to the generator o PrirIe 1. DODGE,
10. In telephm ic exﬂhanﬂ‘e system, the | CHAS. F MYERS.
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