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To aid shot, it rai, coice in: 
Beit known that I, WILLIAM MARVINMA REAN, a citizen of the United States, residing 

at Belvidere, county of Boone, and State of 
illinois, have invented certain new and use ful improvements in Telephone-Exchanges, 
of which the following is a full, clear, and ex act specification. 
This invention relates to telephone - ex 

changes whereby the subscriber informs the 
operator at the central exchange of the par 
ticular number of the connection such sub 
scriber wishes; and the invention has for its primary object to provide inproved means 
for inparting such information to the cen 
tral operator visually instead of orally, and 
thereby eliminate the necessity of a telephone 
at the centrai station and the probability of 
the operator misunderstanding the rumber. 
With these ends in view the invention con 

sists in certain features of novelty in the con 
struction, combination, and arrangement of 
parts by which the said object and certain 
other objects hereinafter appearing are at 
tained, all as fully described with reference to the accompanying drawing and more particu larly pointed out in the claims. 
The said drawing is a conventional or dia grammatic illustration of a telephone - ex 

change embodying an example of my inven 

O 

tion. 

in illustrating the invention a details of 
construction of the telephone-exchange well 
understodd by those familiar with this art 
and not necessary for an understanding of 
this invention have been omitted for the sake 
of simplicity in illustration and brevity of de scription. 
At the central exchange is located a num 4o bering-machine comprising a plurality of 

digit-indicators the numbers on which when 
read with reference to their respective in 
dexes indicate the number of the switch or 
connection which the subscriber wishes to obtain, and these digit-indicators are capa 
ble of actuation independently by the sub 
scriberthrough the aid of an apparatus which 
of course for convenience is automatic in its 
Qperation, excepting in so far as to require 
the subscriber to impart to it the initial or 
starting action. The number of these digit 
indicators employed will of course be depend 
elt upon the number of subscribers in the telephone-exchange; but as a simple illustra 

55 tion I have show) three of the indicaters, 
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thus making this example of the apparatus 
| capable of use in an exchange whose sub 
scribers' numbers do not exceed the hun 
dreds. it will of course be understood, how 
eyer, that to increase the number of the indi 
cators above any plurality of them will re 
quire mere duplication of parts. In the 
conventional form of these indicators shown 
in the drawing they are represented as seg 
ments A B C, which stand, respectively, for 
units, tens, and hundreds, and each of which bears a cipher and the nine digits. Thus by 
moving these indicators A B C with relation 
to an index or the index with relation to the 
indicators the desired number may be made 
manifest. in the conventional form the in 
dex, which in practice might more conven 
iently be constituted by an opening in the 
casing inclosing said indicators, is here repre 
sented as a pointer D, in this exemplifica 
tion of the inventioi... the indicators A B C are 
pivoted on suitable pivots E and are capable of 
gravitating until their ciphers come opposite 
the points D, so that if rotated upwardly on 
their pivots their digits will successively 
come opposite said points, respectively, for 
indicating the number desired, and if subse 
quently released by the lifting means they 
will gravitate and resume their normal posi 
tion with the ciphers opposite the pointers, 
as now shown in the drawing. To the end 
that they may be thus lifted step by step they are provided with segment-racks a bic, 
respectively, and engaging with these racks, 
respectively, are pawls or other suitable 
means F. G. H., mounted upon pivoted arma 
ture-levers fgh, which are connected te: springs f"g it for moving the pawls into en 
gagement with the segment-racks, and thus 
actuating the segments. A B C, the pawls be 
ing moved in the opposite direction by elec troresponsive devices or magnets IJ K, re 
spectively. The segments A B C are held to . 
the positions in which they are thus placed 
by stop dogs or pawls L. M. N., all of which 
are suitably connected together, so that 
when one is released all will be released, and 
the releasing of these will also effect the re 
lease of the pawls F. G. H. Any suitable 
means may be employed for doing this. As 
a simple illustration of the idea the pawls L 
M N are shown on the ends of bell-cranks lm, n, respectively, and so situated that when 
the cranks are rocked the pawls L. M N will 
strike pawls F G II. The other arms of 
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the bell-cranks are connected to springs O, 
which hold the pawls L. Mi N in engagement 
with their respective segments a bic, and are 
also connected to a single operating rod or 
handle P, having loose connections p there 
with, so that the pawls may be simultane ously released, but may independently oper 
ate. The handle P is accessible to the opera 
tor at the central exchange, so that after the 
desired number has been indicated and the 
connection obtained the central operator may 
restore all of the segments A B C to the for 
iner or initial position. - 
The magnets j K have their individual 

circuits i ik, respectively, one side of each of 
which is connected to a battery or suitable 
source of electricity, R, which is shown as 
grounded at r, while the other sides of these 
circuits if k are connected to individual con- i. 
tacts i' i'k', respectively, arranged in a series 
which is preferably circular and central with 
respect to a revolving switch S, adapted to 
Sweep over such contacts in succession, so 
that it will move from the first over the in 
termediate ones to the last and then from the 
last immediately back again to the first. This 
switch S is thus revolved by means under the 
control of the subscriber, and as an example 
of such a means a ratchet-wheel S is shown 
and is provided with as many teeth as there 
are contacts i' i'k', three of such teeth being 
shown in this conventional illustration, al 
though in practice it might not be feasible to 
operate a ratchet-wheel with only three, teeth 
for this purpose, and it may be necessary, 
therefore, to duplicate the contacts i' i' ' 
successively in a circular series in order, that 
the teeth of the ratchet may be duplicated 
and made shorter; but as this is a simple ex 
pedient obviors from the present disclosure 
it will be understood without further descrip 
tion and illustration. Suffice it to say that 
when the contacts are thus duplicated all of 
those which are intended to actuate the mag 
net I, for example, will be connected to 
gether, and those for the magnet , will be 
connected together, and so on. The ratchet 
wheels is electrically connected with one end 
of a main signal-circuit T in any suitable 
way, and the other end of said circuit, 'i' is 
electrically connected with a movable termi 
nal in the form of a revolving 81'n T, having 
a hub T, engaged by a brush Tat the end of 
wire T, and this arm or terminal T sweeps 
successively over a plurality of series of con 
tacts T. T. T", which correspond, respec 
tively, with the units, tens, and hundreds in 
dicators A 3 (, and which contacts in each 
series are numbered fron) i to $3, correspond 
ing with the numbers on the indicators A 3 
C for the sake of convenience in reading the 
(rawing. These series of contacts are con 
nected, respectively, with three series of coll 
acts T, TT, each equal in number to the 
ruin:er of contacts in said first series, aid ar 
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ranged to ground any one or all of these con 
tacts TTT are movable contacts of any 
suitable coastruction, (shown in the form of 
segments U JU, ) which have ground con 
nections U U 5, respectively. Thus it, 
will be seen that if one of the contacts U U' 
U° be moved to connect, one or more of its se 
ries of contacts TTT with the ground and . 
the movable terminal T be then caused to 
sweep over the series of contacts TTT an 
impulse will pass into the main signal-circuit. . 
T every time said terminal or arm T engages 
one of the contacts that is connected with the 
earth through one or more of the segments U. 
U' U", and consequently a corresponding 
number of vibrations will result, in one of the 
armatures fgh, according to which one of the 
contacts k' the switch S happens to rest, 
on at that time. Therefore if the segment U. 
which corresponds to the unit's segment, A. 
be placed in a position to overlap the two up 
per contacts of the series T, for example, 
and the arm T is then set in motion around 
its circular course the device, save for the 
movenient of said arm T, will remain inac 
tive until the arm reaches contacts number 1 
and 2 of the series F, whereupon the circuit 
will be closed first through the contact from 
battery R along a wire R', which is a part of 
the main signal-circuit and is connected to 
one side of all of the circuits: j k from said 
wire R through the coil of magnet and over 
circuit i to contact '', assuming switch S to 
be in the position shown in the drawings, 
thence along switch S and circuit T to brush 
T and over arm T and contact of the se 
ries T to the upperiost one of the contacts 
T7 and from this to the ground U over seg 
ment, U, this moving the segment. A the dis 
tance of one notch for raising the number 1 
opposite pointer D. When arm T reaches 
contact number 2 of the series T, the circuit 
will take the same course, excepting that in 
stead of passing from arnh T into contact 1 

iv. r P of series T, it will pass into contact number 2 
of series T, and instead of passing from the. 
uppermost one of contacts T' it will pass from 
the next lower one of contacts Tinto seg 
ment U, and thereby impart a second im 
pulse to the magnet, ind lift segment. As a 
second notch, bringing the number 2 thereon 
opposite the point i). Thus it will be seen 
E. the number of impuises reaching the 
magnet I with the switch S in the position 
shown and the arm T traversing contacts T 
will depend absolutely upon the number of 
contacts T that are overlapped or engaged by 
the segment J. For convenience in deter 
mining the number of the contacts TTT that are overlapped by their respective seg 
ments U U U suitable actuating means 
with indexes may be provided for these seg 
inents, respectively. In the exemplification 
she win these segments J J U have segment 
risks J7 J", winich are engaged by pinions 

go 

9 5 

Od 

5 



5 

so 

834,388 

W. W. W., respectively, connected to rotary 
thumb buttons or wheels WWW, each bear ing the nine digits and cipher corresponding 
to the segments A B C and adapted to be ro 
tated with reference to suitable pointers S. for determining the position at which they 
are to be set, for sending a giver number of 
impulses to one or nore of the magnets K. 

Having described the manner of sending impulses along the main signal-circuit, T R' 
to the magneti, the means for shifting the 
switch S to the other contacts k" when it is 
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desired to actuate the segments B C will now be described. . 
The ratchet, s may be given a step-by-step 

rotation for bringing the switch S from one of 
the contacts to another by any suitable 
means, as a pawl S. connected to an alma 
(tires', arranged within the magnetic field of 
an electroresponsive device or magnet S, 
which is included in a switch-circuit S, which 
connects at one elid with battery R. over wire 
R, so that when said circuit S is closed the 
pawl S will be drawn back by a magnet S 
and when broken the pawl will be advanced 
by any suitaiole means, as a springs', for im 
parting partial rotation to switch.S for mov 
ing it from the contact i' to it, for example. 
The other end of switch-circuit. Shas a mov 
able terminal in the form of a revolving arm 
S', which is connected to move in concert, 
with but insulated from the aim T in any 
suitabie way, and this movable arm S.Sweeps 
over a series of grounded switch-contacts 1'.' 
I, which are arranged in a circle but situated 
between the series of contacts TTT in such 
a manner that when the arm T leaves one of 
said atter series the arm S will engage one of 
said Switch-contacts before arm T reaches 40 

So St. 
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the next one of said lattei' series, and conse 
quently before the arm T begins to sendim 
puises over the main signal-circuit T by suc 
cessively engaging its circular series of con 
tacts the arm S will have already engaged 
one of the contacts and shifted the 
switch S to the corresponding one of the con 
tacts i' i' it', and thereby place the proper 
one of the electroresponsive devices J K in 
circuit, with the main signal-circuit T before 

ch jpulsi are produced over the signal 
circuit T. Thus assuming the parts to be in 
the position shown in the drawing with the 
signal-circuit closed through the unit's elec 
troresponsive device i as a result of the arm 
Shaving passed over the contact, I the next 
thovenient of the aria T will effect the clos 
iing of the main signal - circuit T intermit 
tently as it traverses the series of contacts T, 
as already described, and by the time arm T. 
passes from the last one of these contacts T. 
the arm S will engage contact, and send an inpuise through switch-magnet S, thereby 
shifting the switch Sonto the contact, be 
fore the arm T reaches the first one of the 
unit's series of contacts T, and as the arm T. 

as 

passes over these contacts T a number of in pulses will be sent over the signal-circuit T to 
the magnet, if equal to tile number of the con tacts T that are overlapped by segment U", 
and by the time the arm T passes from the 
last one of contacts the arm S will engage 
contact I, and thus close the switch-circuit 
S8 and shift the switch S onto the contact k", 

| O 

so that when the arm T begins its excursion 
over the contacts T the magnet is will be in 
circuit with the main signal-circuit. T, and as 
many impulses will be imparted to the mag 
net K while arm T is traveling over contacts 
T as there are contacts T' it circuit, with the 
ground U. It is of course understood that 
the arms 'S' are so arranged that the latter 
will contact with the contacts in the inner 
circle only and the former with those in the: 

riv outer circie only, ind when the arin T is in 
engagement with any one of the contacts T. 
T 16 the arm S is not in contact with any of 
the contacts i' ' '. The arms T. S. travel 
continuously in the same direction, and when 
they cone to rest they serve to automatic 
ally close the telephone-circuit Z. by resting 
upon contacts Z Z, respectively, so that the 
telephone-circuit is always in readiness for 
use when the motion of the arms T S ceases. 
An order that the signal-circuit. T and Switch 
circuit. Smay be opened when the telephone 
plug (shown at Z) is inserted in the usual tel 
ephone-jack (indicated at Z?) the circuit S is 
divided at the jack and one division runs to 
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contact, S and the other to one of the outer 
spring-contacts of the jack, and the wire or 
circuit, T is also divided at the jack with one 
of its divisions connected to contact TX and 
the other to the other outer contact-spring of 
the jack, so that when the plug is withdrawn 
circuit, S will be closed through the jack and 
S and circuit T through the jack and T, and 
when the plug is inserted both of these cir 
cuits will broken at S and T*, respec 
tively. In illustrating a telephone - circuit 
and the telephones I have oimitted all the 
usual details of Switches and coninections 
that go to make up the telephone apparatus, 
but which are well understood in this art. It 
is apparent also that, if desired, the act of in 
serting the plug Z may cause the pawls il M. 
N to release the racks a, b c by a suitable con 
nection-such, for example, as magnet Q, 
having an armature-lever it connected to rod 
P, a battery q', and switch q', arranged to be 
closed by the outward movement of one of 
the outer springs of the jack Z. The arms 
T'S' are thus revolved by any suitable motor 
mechanism, which have conventionally illus 
trated by the weight W, shown as suspended 
by a cord W from a drum W, and which drum is capable of being wound up in any 
suitable way, so that when released the ro 
tative power thereof, will be imparted to the 
arms T' S', which when not thus impelled 
remail at rest on the contacts Z Zby virtue 
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of their frictional engagement there with or 
by any other suitable method. The drum 
W* is rotated toward the right, for example, 
in wilding up the weight, and until a tooth 

5 or projection W thereon engages one side of 
a stop Y, when if released the weight will 
cause it and the arms T'S to revolve toward 
the left until the projection W engages the 
other side of stop Y, the arms having in the 

io meanwhile inade a complete revolution and 
returned to their respective contacts Z Z', 
where they remain while the weight is being 
again wound up and until the latter is released, 
whereupon they again start on their excur. 
sion around the series of contacts in the saile 
direction as before and finally again arrive at 
the starting-point, as illustrated in the draw 
ing. Hence when the shscriber wishes to caia certain number such subscriber sets the 
indexes or thumb-wheels V: WV to produce 
the number thcreon with the figures ihereof 
opposite the pointers N with the units, teas, 
ad hundreds of such number arranged in the 

order of the arrangement of such members 
WVV, thus grounding as many of the con 
tacts TT "" in each series as the nunanber 
opposite the pointer X on the embers V 
WV, respectively. The weight, W is then 
wound up and released, and the result will 
i.e. the reproduction of such ihumber at the 
central exchange on the numbering-machine 
comprising the segments A B C by the op 
eration of the parts and the current passing 
over the circuits and connections, as before 
described. Having thus described my invention, whit 
I claim as new therein, and desire to sectare 
by Letters Patent, is i. in a telephone-exchange, the combina 
tion of a numbering-machine comprising a 
plurality of character-bearing mov) G 
bers located at the central exchange, ide 
pendent, electroresponsive devices and cir 
(iiits for actuating said members respectively, 
a main signal-switch for connecting the main 
signal-circuit with an one of the first said 
circuits, a switch-circuit, means for closing 
said switch-circuit, means acting simultane 

35 
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ously with said means for sending a various 
5o number (if impulses over said signal-circuit 

and neans under the control of the sub 
scriber for varying the number of said im 
pulses at wiil. 2. in a telephone-exchange, the combina 

55, tion of a numbering-machine comprising a 
plurality of digit-indicators located at the 
central exclange, electroresponsive devices 
and circuits for sail inciicators respectively, 
a switch for closing said circuits respectively, 

6o contacts for said circuits respectively ai 
ranged in a series with the first next the last 
in the line of noverent of saic switch, said 
switch being no valie continuously succes 
sively over said can afts fro; the first to tie 

one of the first said circuits caping 8. 
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circuit and means under, the control of the 
Subscriber for actuating said switch and send 
ing impulses over said signal-circuit. 

3. In a telephone-exchange, the combina 
tion of a numbering-machine comprising a 7& 
plurality of digit-indicators located at cent 
tral exchange, a corresponding number of 
electroresponsive devices and circuits for ace 
tuating said indicators respectively, a main 
signal-circuit having a movable terminal, 75 
means for switching said signal-circuit to any 
switch-circuit having a movable termina, 
plurality of series of contacts corresponding 
to said indicators respectively and arranged 
in the line of movement of the first said mov 
able terminal, and means under the control 
of the operator for grounding any number of 
said contacts in each series thereof. 

4. In a telephone-exchange, the combina- 85 
tion of a numbering-machine comprising a 
plurality of digit-indicators located at cer 
iral exchange, a corresponding number of 
electro responsive devices and circuits for ac 
tuiting said.indicators respectively, a main go 
signal-circuit having a movable terminai, 
means for switching said signal-circuit to any 
one of the first said circuits, comprising & 
switch-circuit having a movable termina, & plurality of series of contacts corresponding 95 
to said indicators respectively and arranged 
in the line of movement of the first said inoy 
able terminal, grounded contacts for said 
switch-circuit, alternating with said series of 

, 8, 

contacts and means for moving said movable too 
terminals in concert, successively over their 
respective contacts, 5. in a telephone-exchange, the combina 
tion of a numbering-machine comprising a 
plurality of indicito's located at central ex- ios 
change, a corresponding number of electro 
responsive devices and circuits for actuating. 
said indicators respectively, a main signal 
circuit having a movable terminal, means for switching said signal-circuit to any one of the 
first said circuits, a plurality of series of con tacts corresponding to said indicators respec 
tively and irranged in the line of movement 
of said movable terminal, a plurality of, 
grounded independently-movable contacts 1:5 
for connecting electrically with one or more 
of the contacts of the said plurality of series 
of contacts respectively, and movable index 
members under the cgintrol of the operator, 
for said movable contacts respectively bear- i 20 
ing numbers corresponding to the number on 
said digit-indicators respectively. 

6. In a telephone-exchange, the combina 
tion of a E" main signal-cir 
cuit leading to the central exchange, a ?isual 25 
indicator device located at central exchange 
comprising a plurality pf movable indicators, 
an heals inder the control of the sub 
scriber for sending impulses over said signal 
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ing means for Subsequently and automatic ally closing the telephone-circuit, . 
7. In a telephone-exchange, the combina tion of a numbering-machine comprising a 

plurality of indicators located at central ex change, a corresponding number of electro 
responsive devices and circuits for actuating 
said indicators respectively, a main signal 
circuit, a plurality of series of indicator-con tacts corresponding to said indicators respec 
tively, means under the control of the sub 
scriber for grounding one or more of said in 
dicator-contacts, a plurality of grounded 
switch-contacts corresponding to said indica tors respectively, a switch for connecting said signal-circ(it with any one of said first cir 
cuits, a switch-circuit for said switch, mov 
able terminals for said signal-circuit and switch-circuit respectively adapted to Sweep 
over said indicator-contacts and switch-cor-. 
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8. In a telephone-exchange the combina tion of a numbering-machine comprising a 
plurality of character-bearing indicators lo 
cated at central eXchange, a corresponding 
number of electroresponsive devices and cir 
cuits for actuating said indicator's respec 
tively, a main signal-circuit, means for switch 
ing said signal-circuit to any one of the first 
said circuits comprising a switch-circuit, a plurality of series of contacts corresponding 
to said indicators respectively, means for | Successively connecting said contacts with 
said main signal-circuit, and means acting in 
concert with the last said means for closing 
the switch-circuit at periods between the 
time that the last one of said contacts of each 
series and the first one of the next succeeding 
series is connected with the signal-circuit, and 
means under the control of the operator for 
grounding one or more of said contacts of any tacts respectively and movable continuously one or more of said series. in the Saine direction, power-storing mechan 

ism under the control of the subscriber and 
means for moving said terminals by the power thus stored. 
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