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UL, VYILLIAM MARVIN M- capable- of use in an exchange whose sub-
AN, & c1tizen of the United States residing | o baoie bers do cead i
REAN, & citizen of the United Dvates, residing | seribers numoers do not exceed the hun-

_ dreds. It will of course he undaerstood, how-

5 tfinois, have invented cerfain new and use- over, that to increase the number of the indi- 4,
ful Improvements in Teleph(meaiﬂ,};chmlgeﬂ,, cators above any plurality of them wiil re-
of which the following is o full, clear, and ex- quire mere auplication of parts.  In the
act specification, | | conventional form of these indieators shown

Fhis invention reiates to telephone - ex- | in the drawing they are fopresented as seg-
ro ‘Changes w wereby the subsceriher mforms the ments A B ¢ which stand, respectively, for ¢ c

operator at the centra) exchange of the par- | units, tens, and hundreds, and each of which

e,

: -y N A Ny e - o : . . — 4 | : 2 Ay - -
&0, 814,888, opecification of letters Patent, Patented Hare 10, 1208,
Snplication fled Tung 8, 1604, serial He, 211,263,
1o wll whom it LY CORCer; | thus making this example of the apparatus
e 1% known that , WY

al Belvidere, county of Boone, and State of

1

—r=

" teular number of the connecilon such sub- | bears & cipher and the nine digits. Thus by
‘seriber wishes; snd the mvention has for it moving these indicators A B ¢ with relation
DIImary object to provida Mproved means | o an index or the index with relation to the

15 10T 1mparting such mformation to the cen- | indicators the desired number may be made 70
tral eperstor visually instead of orally, and | manifest. In the conventional form the -
thereby elimingte the hecessity of a telephone dex, which in practice might more conven-
2l the central station and the probability of iently be constituted DY an opening in the |
the operator miguﬂdersta.nfiiﬂg the number. casing inclosing said indicators, is here repre-

20 With these ends in view the nvention con- | sented as s pointer D, 1n thig exemplifica- 5¢

-sisbs in certain features of novelty in the con- t2on of the inventior. the indicators A B C are
struction, combination, and arrangement of prvoted onsuitable pivots K and are capable of
paris by which tha sald object and certain gravitating until their ciphers come opposite
~other objects hereinafter. appearmg are at- | the points D so that i¢ rotated upwardly on
25 tained, al] ag fully deseribed with reierence to |-their pivots their digits ~will successively 8o
-~ the accompanying drawing and more particu- | come opposite said polnts, respectively, for
larly poinfed out I the claims. o | Indicating the number aesired, and if subse-
1he said drawing is a conventional or dia- quently released by the lifting means they
grammatic illustration of o telephone-ex- | wil) gravitate and resume their normal posi--
30 change empoedying an example of my inven- tlon with the ciphers opvosite the pointers, 8z
- tiom, - | 88 now shown in the drawing. To the end
- In llustrating the invention all details of that they may be thus lifted step by step
- consiruction of the teiephane—e:{change well | they are provided with segment-racks ¢ b c,
~understood by these Tamiliar with this art respectively, and engaging with thege racks,
and DOY Necessary for an understanding of respectively, arve pawls or other suitable
bis invention have hoen omitted for the sake means F G H, Inountec upon pivoted arms.-
of stmplicity in Hustration and brevity of de- ture-levers f ¢ 7, which are connected te-
seription, N | springs 7 ¢' &' for moving the pawls into en-
At the central exchange'is located a num- gagement with the segment-racks, and thyg
40 bering - machine comprising g plurality of actwating the segments A R C, the pawls be- 95
digit-indicators the numbers on which when | ing moved in tha opposite direction by eléc-
- Tead with reference to their respective in- troresponsive devices or magnets 1 J K re-
cexes indicate the. number of the switeh op sspectively.  The seements A R C are held to
connection “which the subscriber wishes to the positions in which they are thus placed
45.0btain, and theds digit-indieators are Capa- | by stop dogs or pawls L. M N all of which
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ble of actuation -indepe:ﬂ("ientl}f by the suh- are suitably - connected together, so that
seriber through, the aid of an apparatus which when one is released gl) will be released, and
of course for convenlence is automatic in its | the releasing of these will also efiect the re-
Operation, excepting in so far as to require | lease of the pawls ¥ G H. Any suitable
50 the subseriber fo Impart to it the initial op means may be employed for doing this. Ag 105
starting action. Tha number of these digit- | a simple Llustration of the ideg the pawls I,
Indicators employed wil] of course be depend- | M N are shown on the ends of bell - cranks
b upon the number of subseribers in the Z5}71:‘?1.,,respe(ﬁtively, and so situated that when
teleplmne—e:{clmnge; but as a simple Hustrg. the cranks are rocked the pawls I M N will
55 tion I have shown three of the mndicators, | striko Pawls ¥ G . The other apnic of 110
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1t will be understood
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the bell-cranks are connected tc springs U,

which hold the pawls L M N in engagement |

with their respective segments a b ¢, and are
also connected to o single operating rod or
handle P, having loose connections.p there-
with, so that the pawls may be simtltane-
ously released, but may independently oper-
te.. Tha handle P is accessible to the opera-
tor ot the central exchange, so that after the
desired number has been indicated and the
connection obtained the central operatormay
restore all of the segments A B C to the for-
mer or initial position. |
The magnets I J K have their individual
cireuits 4 7 e, respectively, one side of each of
which is connected to a battery or suitable
source of -electricity K, which 1s shown as
grounded et », while the other sides of these
circuits % 1 & are connected
tacts 4’ 7' k', respectively, arranged in a series
which is preferably circular and central with
respect to a revelving switch S, adapted to
sweep over such contacts successlon, SO
hat it will move from the first over the m-
(ormediate ones to the last and then-{from the
last immediately backagain to thetirst. | This
cwiteh S is bhus revolved by means under the
control of the subscriber, and as an exampie
of such a means a ratchet-wheel s is shown
and is provided with as many teeth as there
are contacts v §’ k', three of such testh belng
<hown in this conventional illustratign, al-
though in practice it might not be feasible to
operate a ratchet-wheel with only threg.teeth
for this purpose, and it may be necéssary,
therefore, to duplicate the contacts i o7 i
successively in a circular series 1n order. that
‘he teeth of the ratchet may be duplicated
and made shorter: but as this is a simple ex-
pedient obviors from the present disclosure
without further descrip-
con and illustration. Suffice it to say that
when the contacts are thus duplicated all of
ihose which are intended to actuate the mag-
net I, for example, will be “connected to-
cether, and those for the magnet J will be
connected together, and so on.  The ratchet-
wheel s is electrically connected with one end
of a main signal-circuit T in any suitable
way, and the other end of said circuit T 18
clectrically connected with & movable termii-
sal in the Torm of a revoelving arm 57, having
a hub 1%, engaged by & brush 1% at the end ol
wire T, and thus arm or terminal T sweeps
successively over a plurality ol series of con-
taots T T 0 which correspond, respec-
tively, with the units, tens, and hundreds 1m1-
Jicators A B, and which contacts in eackt
series are numbered {rom 1 to 4, COTTeSPOnd-
ing with the numbers on the indicators A B
(* for the sake of convenlence 1n reading the
drawing.  These series off contacts are con-
nocted, respectively, with three GeFies 0 Con-
s P9 eaeh equal i numiber Lo the

i;&ﬂt?‘j A y
nuinber of contaets i said fust series, aird ar-

1

to individual con- |

i

sitable construction, (shown in the form
U U7 1J?,) which have ground con-

contacts 77 & the switch

the next lower

ranged to ground any onc or s of these con-

tacts 17 T® T¢ are movable contacis of any

Wy
SeCINents
nections U* U
will be seen that

U5, respectively. Thus 1t

ihe movable terminal T/ be then caused 1o
sweep over the series of contacts T+ 1% an
impulse will pass into the main signal-cireuis

if one of the contacts U U"
17t e moved to connect one or more ol 1ts 88~
mios of contacts T7 19 T¢ with the ground and -

70

h"‘?
W

T every time said terminal or arm 'L’ engages |

oo of the contacts that is conneeted with the
sarth through one or more of the segments U
7 U, and consequently a corresponding.
umber of vibrations will result in one of the
armatures 1 ¢ b, according to which one oi the

e 3 happens to rest
on at that time. Therefore if the segment 8]
which corresponds to the unit’s segment A
be placed n & position to overlap the two up-
ner contacts of the series 17 for example,
and the arm T’ is then set in motion around
it circular course the device, save for the
moverent of said arm TV, will remain GG~
ive uniil the arm reaches contacts number 1
nd 2 of the series T, whereupon the circuit
will bo closed first through the contact 1 fToTm
battery R along o wire R, which is & part ot
:he main signal-cireuit and 1s connected 1o
one side of a1l of the circuits-s 7 & from said
wire R’ through the coil of magnet 1 and over
~ireuit 4 to contact 4, assuming switch S 1o
he ip the position shown in the drawings,
thence along switch 8 and circuit T to brush
T3 and over arm 'I” and contact 1 of the se-
res T to the upperiost one of the contacts
T7 and from this to the ground U over seg-
ment U, thus moving the segment A the dis-
tance of one notch for raising the number 1
opposite pointer 1. When arm T reaches
contact number 2 of the serles 1% the circuit
will take the same course, excepbing that in-
stead of passing from arm T" Info contact 1
of series T it will pass into contacy number 2
of series T¢, and instead of passin
uppermost one of contacts T7 it will pass iroin
1 one of contacts T7 1nto seg-
ment U, and thereby 1mpart a second 1m-
pulse to the magnet I and lift segment A a
socond-noteh, bringing the number 2 thereon
1’)1]'}_}“;{35it{} the point 1), Thus 1t will be seen
int the number of impulses reaching the
magnet L with the switch 8 in the position
<hown and the arm T/ traversing coniacts T
will depend absolutely upon the number of
contacts T7 that are overlappea or engaged DY
the segment U, Yor convenience m deter-
mining the number of the contacts T7 T8 17
ihot are overlapped by their respectlve seg-
nents U U7 U suitable actuating means
with indexes may be provided for these seg-
meiits, l'{?.&-}.}}ﬁ{'.ti‘v’f‘-i:{, In the {.ﬁ:{empii.ﬁc&ti@n

» . . T 1F 1712 Ty v ey @ |
chown these segments U U7 U? have segment-
oodcs 118 1J7 17% which are engagea DY pinions
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V Ve respectively, connected to rotary

“thumb buttons or whoels V V* V2 each begr-

tre

i0

switeh S t6 the

- K, 8¢ that when gajd
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ture &, arranged with

-‘pm't'ing partial rotation to

‘said latter series the
- said switeh-contacts

- switch S to the

-shifting the switch 8 onta
Tore the arm 7" reaches

Ing the nine dipits and cipher Corresponding
o the segments A B € and adapted to be ro-
tated with reference to suitable pointers X
for determining the position at which they
are 1o be set for sending 2 giver! number of
2mpulses 6o one or more of the magneta TJ K
Ha,
tmpulses along the main signal-circuit ' R
b0 the magnet I, the means for snifting the
| other contacts 7/ & when it i
esired t0 actuate the segments B C will now
e described . - R
ihe ratchet s may be given a sto -by-step

rotation for bringing the switeh S from one of

the contacts to anotier by any suitable

(Hoals, as a pawl ¥, connecled to ap arma-
1 the magnetic field of
ponsive device or maonet S |

ati electrores |
which isincludad 1 & SWiteh-cirot % which
connects at one end with battery R over wire
circuit 7 15 closed the

pawl & will be drawn back by a magneti S

and when broken the pawl will be advanced |

Gy any surtable means, as a Spring s”. for im-

switch S for mov-
ing it from the contact 4/ g 7' Tor example.
1he other end of switch-circuit 3% has a mov.
able terminal in the form of g revolving arm
5, which is conneoted Lo move in concert
with but insulated from the arm 1" in any
sultable way, and this movable arm S¢ Sweens
over aseries of grounded switch-contacts 17’12

i3, which are arranged 1n a cirele but situated

vetween the series of contacts T* 15T in such
& manner that when the arm T/ leaves one of
arm S* will engage one of
before arm T reaches

toe next one of said latter sertes, and conse-

quentiy before the arm 1’ begins to send im-
puises over the main sighal-circuit T by suc-

cessively engaring its circular series of con-
vacts the arin 5% will have already engaged

one of the contacts I’ 12 I and shifted the
corresponding one of the con-
tacts ¢ 77 1/ and thereby place the proper
one of the electroresponsive devices 1 J K in
cirewit with the main signal-circuit T before
such Impulses are produced
circuit T,

the position shown in the drawing with the

signal-cireuit closed through the unit’s elec-

troresponsive device I ag g result of the arm
Lt'}i |

movement of the arm T will effect the clos.
ing of the main signal - circuit T intermit-

as already described
passes from the last

, and by the time arm T
one of these contacts T+
the arm S* wili engage contact 12 and

unpulse through switch-magnet 82, thereby

the contact § be-
| Arny the first one of the
unit’s series of contacts

ving described the mannor of sending ;

Ty )

28ving passed over the contaet I the next

send an

Tf", and as the arm T

3% and shift the switch

over the signal- |
Thus assuming the parts to be in

tently asit traverses the series of contac.s T

‘use when the motion of the

epiione-jack

-t —

Passes over these contacts T% a number of .
pulses will be sent over the signai-cireuit T to

- the magnet J equal to the nunber of the con-
tacts TF that are

overiapped by seoment U7 :
and by the time the arm T passes from the
last one of contacts 1% tha arm st will engage
contact I¥ and thus close the switeh-cireins
S onto the contact, k,
so that when the arm T vegins its excursion
over the contacts T% the magnet i will be in
circuit with the main signal-circuit T, and as
many impulses will be imparted to the mag-
et K while arm T ig traveling over contacts
1 as there are contacts T jn circuit with the
ground U, It is of ¢ourse understood that,

the arms T 8¢ gra so arranged that the latter
: : .

will contact with the contacts i the inner
¢irele only
outer cirele only, and when the arim T i3 in
engagement with any one. of the contacts T+
2T the arm ¢ is not in contact with any of
the contacts I/ 12 1¥,  The arms 1Y St travel
contimuously in the same direction, and when
they come to rest they serve to attomatic-
ally close the telephone-cireuit 7 Dy resting
upon contacts 7’ 72, respectively, so that tha
telephone-circuit is always in readiness for
h arms T 8¢ ceages,
In order that the signal-cireuit T and switel.
circuit & may be opened when the telephone-
piug (shown at Z¢)is inserted 1 the usual tel-
| (ndicated at Z%) the circuit =0 1S
divided at the jack and one division Tuns to
contact
spring-contacts of the jack, and the wire or
circuit T is also divided at the jack with one
of its divisions conneeted to contact T and
the other to the other outer convact-spring of
the jack, so that when the plug is withdrawn
circuit * will be closed through the jack and
5° and cireuit T tarough the jack and T and
when the plug is. inserted both of these cir-
cuits will be broken gt S gnd X
tively, TIn Ulustrating a telephone - cireuit
and the telephones T have' omitted all the
usual details of switches and conhections
that go to make up the telephone apparatus,
out which are wal] understood in this art. T4
1s apparent alse that, if desired, the act of 1n-
serting the plug 7 may cause the pawis I M
N torelease the racks g b ¢ by a suitable eon-

and the former with those in the.

and the other to ¢pe of -the outer -

, Tespec-

Qo

G5
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nection—such, for example, as magnet {3

having an armature-levar g connected to rod
P, a battery ¢’ and switeh ¢", arranged to be
closed by the outward movement of one of
the outer springs of the jack Z°.. The Arms
17 St are thus revolved by any suitable motor
mecnanism, which I have conventionally illus-
trated by the weight W, shown as suspended
by a cord W’ from a drum W2, and which
drum is capable of being wound up In any
suitable way, so that when released the ro-
tative J‘power thereof, will be imparted to the

arms 1Y 5% svhich when not

120

_ _ thus impelled
Fomsain atvrest on the contacts 7/ P by virtus
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6o contacts*for said circults

of their frictional engagement-therewith or
by any other suitable method. The drum

W2 is rotated toward the vight, for example,”

*

in winding up the weight, and until & tooth
projection WY thereon engages one sicde of
a stop ¥, when if veleased the weight will
cause it and the arims T 5* to revolve toward
the left until the projection W* engages the
other side of stop Y, the arms having in the

o meanwhile made a complete revolution and

; rLe

returned to their respective contacts 77 27
where they remain while the weight is being
againwound up and untilthe latteris ¥ cleased,
whereupon they agam start on their exeur-
sion sround the series of contacts in the same
direction as before and finally again arrive at
the starting-point, as illustrated in the draw-
ing. Hence when the subseriber wishes to

eall a certain number such su bseriber sets the

-0 indexes or thumb-whecls V¥ ¥V V2 to produce

the number theveon with the figures thereol
opposite the pointers X with the units, toas,
and hundreds of such number arranged in the
order of the arrangement of such members
Y3 VY thus grounding as many ol the con-
tacts T4 T 1% in each series as the nwmber
“opposite the pointer N\ on the members V3
Vi s pespectively.  The weight W 13 thes

wound up and released, and the result will

be the reproduction of such number at the

b
T

central exchange on the nu mbering-machine
comprising the segments A B € by the op-
eration of the parts and the current passing
over the circuits and connections, as before

35 descrikied.

Having thus deseribed my invention, whal
i claim as new therein, and desire {o seeure
hy Letters Patent, 18— : '

i In a telephone-exchange, the combinas
10 tion of a numbering-maching com TISIY

plarality of character-bearing mova {“},1& nien-
hers looated ab the central exchange, nde-
pendent electroresponsive devices and eir-
cuits for actuating said membersrespectively,
a main sienal-switeh for conneeting the maln
sional-cireint with any one of the first saad
civeuits, a switch-cireuit, means for closing
aid switeh-cireuit, means acting simultane-

ously with said means for sending 2 various -
co number ¢f impulses over

said signal-cireuit
i N 2.

control of the sub-

of saxd 1

and means under the
seriber for varving the number
pnlf-;m at Wik

(“"4.

>, In a telephone-exchange, the combina-

cg. tiom of a numbering-machine comprising a

plurality of digit-indicators located at the
contral excbhange, clectrovesponsive devices
and eircuits for said indicators respectively,
aswiteh for elosingsaid circuits respectively,

‘ranged in a series with the first next the last
i the line of movement of
switeh being movable continuously succes-
sively over said contacts feom the st Lo the

. . . ' ! . 3 "'. jr:" , *' -
the tagh oo the st &

-

.
T

v A .
}‘ R P 5:{315

814,
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respectively ai-

antd switeh, satd

nigin sional- | CAre

SS6

L

circuit and means under. the control of the

subscriber for actuating said switen and send-

ing impulses over said signal-circuit.

3. In o telephone-exchange, the combina- |

tion of a numbering-machine comprising &
plurality of digit-indicators located at cen-
tral exchange,
cleetroresponsive «
tuating saxd macators respectively, & main
signal - cireuit’ having a movable terminsi,
means for switching said signal-cireuit to any

one of the first sald circults compriﬂin% &
!

awiteh-cirenit having a movable termina

plurality of series of contacts corresponding

to saidd indicators respectively ana arranged

in the line of movement of the first said mov-
able terminal, and means under the controi

of the operator for gro undinfi&ﬂ.‘ff number ¢t

anid contacts in each series t areof.

4. In a telephone-exchange, the combing~

tion of a numbering-machine com rising 8
plurality of digit-indieators located at cen-
tral exchange, a corresponding number - of
clectroresponsive devices and cireuits for ac-
tuating said- indicators respectively, & main
signal-cireuit having » movable terminei,

means for switehing said signal-cireuit to any

one of the first sard circuids, comprising &

switeh-cireuit having a movable terminal, &

plurality of series of contacts corresponding
Lo soid indicators respectively and arranged

in the line of movement of the first said mov-
able terminal, grounded contacts for said

weitehcirenit alternating with said series of

contacts and means for moving said movable
corminals in concert successively over their
respeetive contacts.

5. In a telephone-excliange, the combing-
Gon of a numbering-machine comprising a
plarality of ndicators located ab central ex-
chanee, a corresponding rumber of electro-
responsive devices and : acii
said indicators respectively, & main signal-
circuit having a rini
switehing said signal-cirewt to any one of the
first said eircuits, a plurality of series of con-
tacts corresponding to said mndicators respec-
tively and arranged in the line of movement
of said movable terminal,
erounded independently - movable contacts
for connecting electricaily with one or mors

' of the contacts of the said plurality of sertes

of contacts respectively, and movable index
embers under the eontrol of the operator,
for said movable contacts respectively bear-
ing numbers correspon ling to the mimber on
seid digit-indicators respectively.

6 In a telephone-exchange, the comb.na-
tion of o tvl'ép‘mmﬂvirvnit, a main signal-cir-

| cuit leading to the central exchange, & Asual
ndicator device loeated at contral exchange

comprising a plurality of movable indicators,
and means under the control of the sub-

serber for sending impulses over said signal-

it to any one of said lndicators, COMPTIs-

circuits for actuating.

a plurality of,

75

o corresponding number of
svices and circuits Yor ac-

75

80

BE.

Ny
o

104G

.
O
te

movable terminal, means for
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al y closing the telephone-circuyit,

7. In g telephone—exchange, the combing.-

."F."—q_l

@

g means for sub - | | -
Sequentiy a ic- | | | h
i:, q ntl:y and automatic- | 8. In g telep )
- R une-exoe!l '
" : o ewha,.’(_lga the combina-
1 Iounr loitya Ifm‘ mb _ Ilg‘-—-l;}a Ch_me Comprisine g
piura O character—x}emmp 1N dicatnrém }0—'

tll(ﬂl O‘F g, .
nor numbermg—ma ine :
. : chine ¢ 193
5 pluraht of ind; L COMPIISinge g |
; g cale
v cators located gt central ox. | cated at centrg] exchange, a corres .
- number of electroresponsive d, con onding
65 € aevices and o
z ir- 20

cha IT di:
eh jjil)%l%i ? czio esponding number of electr
L. V0 devices and eireuits for actuating
covialllg

sa1d 1ndi ‘ \4 o

o T}glc%ma,ltors respectively, a main slgnal-

et a plurality of sepies of indicator con- |
| i — 11_
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tvely, z} Nain s
1ng sald sienal-cireys

1o tacts corres . : e S enal=Clreult to any o :
tacts 01 SRRt said eirenit O Y one of t} -
ivels ponding to sai( mdicators respoee ! d Clrcults comprisine 4 SWitolho: 1€ 1Irst
Y, means under the control of the s e}c— | plurality of sep; oS of s 1Leh-circuit, g

18 Sup- Lo ' 9 'lu' ' .
VY oSald Indicators respantioal.

- Successively (famfiwi?blf cetively, means for
LCUng said contaets with
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cults ] 1 ind;
for actuating said ndicators respec-

”

tgnal-circuit, means for switch-

contacts correspmlding

Crd
(1

E_ Silid 1‘11‘ . ﬁ'. ' 1 » " '
| coheep? iﬁizfﬁiﬂ*{# CEH o means acting L
L ee W 1€ 1ast said ; : I
_ Had means for closing

at peri W
~periods between tha 40

time t Y ant
seriestga(tl t’élfga IELSELOIIB of said contacig of each
> AN the first one of the next Succeed}n“*

J ' t - f t e OpE’T‘lt{'}f’ 1(} ’
| L . I

<O 0ver sald indies far.
111(711(..5,Lt01~u;a11m(tts and switch-con-

n{ - + ;
l - - -

tacts respect vely and movahle contin l
nunuously | OIe or more of said series

'E 1

WILLIAM MARVIN iAniza N

1M under the conipa
means for b;; C_ga%rm of the subscriber and | Wit
OVIDg sa1d  terminals by '+the! _Iblﬁsses:
| | A1, C BI 1%‘{5‘ r
. . At ‘inh
}

F]

°3 Power thus stored.
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