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To all, whom it may concert. 
Be it known that I, FRANKR. MCBERTY, a 

citizen of the United States, residing at Evans 
ton,in the county of Cook and State of Illinois, 
have invented a certain new and useful Im 
provement in Signaling Apparatus for Tele 
phone-Lines, (Case No. 32,) of which the fol 
lowing is a full, clear, concise, and exact de 
Scription. 
- Myinvention relates to signaling apparatus 
for telephone-lines, and more particularly to 
apparatus for selectively operating any one 
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of a plurality of instruments which are con 
nected with a single electric circuit-for ex 
ample, ringing-keys for selectively transmit 
ting signals to a substation of a party tele 
phone-line. 
My object is to provide means associated 

with the several ringing-keys of a party-line 
telephone system for indicating to the oper 
ator which one of a particular set of keys has 
been last operated-that is, for indicating 
which one of the substations of a party tele 
phone-line has been signaled-SO that should 
it be desired to transmit a second signal to 
the same station, as when the subscriber has 
failed to respond to the first signal, the iden 
tity of that particular station upon the party 
line may be indicated to the operator and the 
proper ringing-key selected without hesita 
tion or dependence upon memory. - 
In party telephone-lines it is common to 

provide responsive instruments at each of the 
substations adapted for operation by cur 
rents of distinctive character or in circuits 
capable of permutation to secure different 
circuits including the different instruments 
and to provide for the selective actuation of 
these instruments as many keys as there are 
stations or instruments, each key being con 
structed or connected to transmit current or 
change the circuit connections to determine 
the actuation of a particular responsive in 
strument. In applying the present invention. 
to apparatus of this type an indicator is as 
sociated or connected with each signaling 
key at the central office, adapted to be moved, 
set, or displayed by the actuation of the cor 
responding key and to be restored to its ini 
tial condition or position in the movement of 
another key of the group. When furnished 

with such appliances, an operator is obvi 
ously enabled to transmit any number of sig 
mals over a particular line at intervals with 
out risk of mistake and without effort of 55 
memory. . . . 

A particularly simple and efficient system 
of selective signaling to which my invention 
has been applied involves the use of a metal 
lic circuit from the central station to the va- 6o 
rious substations, the two sides of the line be 
ing normally separate, a separate return-cir 
cuit for the line, and polarized signal-bells, 
two bells of opposite polarity being included 
in branches from each wire of the metallic 65 
circuit. For operating these four bells four 
keys are employed, adapted to connect with 
either of the line conductors signaling cur 
rent of either positive or negative polarity. 
In accordance with my invention a rotata 7o 

ble disk is associated with a group of calling 
keys connected with a given cord-circuit at 
the central-office switchboard, said disks car 
rying a number of targets corresponding to . 
the selective-signaling keys, the said disk be- 75 
ing adapted to display a target whenever the 
key corresponding to such target is actuated, 
the target remaining displayed until another 
one of the group of keys is operated, where 
upon such target will be concealed and an- 8o 
other one corresponding to the key last op 
erated will be displayed. . . 

In the accompanying drawings I have illus 
trated a group of ringing-keys, the switching 
mechanism of each key being operated by a 85 
plunger connected with a button upon the top 
of the switchboard, which may be manually 
depressed by the operator to actuate the key. 
The rotatable disk, which is placed near 
them, is provided with openings through 9o 
which wedges upon the plungers or buttons 
of the keys are adapted to pass to rotate the 
disk, the relation of the Wedges and open 
ings being such that the depression of any 
key rotates the disk into a particular posi- 95 
tion determined by the slope and breadth of 
the wedge associated with that key, the 
Wedges, and consequently the positions as 
sumed by the disk, being different for differ 
ent keys. The disk carries four targets mov- Ioo 
ing past four windows corresponding to the 
keys, the arrangement being such that only 
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One target may be seen at a time. The de 
pression of any key causes the target to ap 
pear at the corresponding window. The de 
pression of another key effaces this signal and 
Causes a target to appear at another window 
aSSociated there with. In a telephone-switch 
board a set or group of such keys is placed 
in the circuit of each pair of connecting 
plugs, so that when a connection has been es 
tablished with a party-line by means of the 
plug-circuit and the required key has been 
operated to Senda call-signal the visible tar 
get of the keys in that circuit denotes the 
station which has been signaled and is in use. 

In the drawings, Figure 1 is a plan view of 
the keys and indicator. Fig. 2 is a side ele 

Fig. 3 is a horizontal 
sectional view on line of y of a portion of the 
apparatus. Fig. 4 is a vertical sectional view 
of the device, taken on line a ac. Fig. 5 rep 
resents the disk carrying the targets and the 
plungers of the keys laid out in a horizontal 
plane to show the relations of the wedges to 
the plungers and openings of the disk; and 
Fig. 6 is a diagram representing a party-line 
with four stations terminating in a spring 
jack at the telephone-switchboard of the cen 
tral office and a pair of plugs with their 
cord-circuit, Switch-keys, and accessories. 

Similar letters and figures of reference are 
used to designate the same parts wherever 
they are shown. . . 
The device shown in Figs. 1 to 4 is a group 

of four similar keys a, b, c, and d, of ordinary 
character, operated by separate buttons as 
sociated with a single indicator or registering 
device. These four keys are fixed to a com 
mon base e. Each key comprises a pair of 
switch-springsfand f', with their normal rest 
ing-anvils f* and fand alternate contacts f' 
f, and a spring-retracted plunger f', adapted 
to be thrust between the curved extremities 
of the switch-springs to alter their position, 
the plunger being furnished with a button or 
push f. The parts are carried by a blockf, 
of insulating material, which is fixed to the 
base-plate e. The keys are arranged at equal 
distances from each other and from the cen 
ter of the plate e. Above the base-plate e is 
a disk gy, perforated by four openings or win 
dows a', lo', c', and d", respectively, a window 
appearing near each button. Between the 
disk or cover g and the base-plate e is a disk 
l, pivoted at the center of plate e. This re 
volving disk h, has four targets a, b, c, and 
d° in position to appear at the windows a b' 
c'd as the disk is rotated, the targets being 
disposed about the disk so that only one of 
them can appear at a time. The windows are 
spaced ninety degrees apart. The target b° 
is then spaced an angular: distance from tar 
get aequal to ninety degrees plus the width 
of a window. Target c is placed an equal 
distance in advance of target band target d' 
an equal distance in advance of target c. 
Thus if the window subtend ten degrees the 
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grees from the center of a, c will be two hun 
dred degrees from a, and d will be three hun 
dred degrees from a”. When the targets are 
thus spaced, obviously two of them cannot ap 
pear simultaneously. 
The disk h is perforated by four rectangu 

lar openings abcd at equal distances from 
its center, through which pass the stems of 
the plungers of the keys. Each of these open 
ings has an angular width equal to thrice the 
angular width of a window-that is, thirty 
degrees plus the angular width of the plun 
ger of the key which passes through it, the 
latter being perhaps fifteen degrees, making 
forty-five degrees in all. The openings are 
spaced about the center of the disk at equal 
distances. . . . 
The plungers of the four keys a, b, c, and 

d carry cams or wedges a, b, c, and d of 
the same width as the openings a, b, c, and 
d, adapted to register with the sides of these 
openings. The wedge a' is placed on one 
side only of its plunger, extending at its 
thickest portion, as stated, to a distance 
therefrom equal to thirty degrees on the cir 
cle through the openings a*b*c d?. For con 
venience the width of wedge corresponding 
to the angular width of one window-ten de 
grees-may be termed a “step’ and the 
movement which is imparted to the disk 
through the agency of this wedge a “stage' 
of the travel of the disk. The wedge at then 
projects three steps from its stem. The 
Wedge b is of equal total width, but projects 
from the stem one step in the direction of 
key. a. and two steps in the direction of key 
c. Wedge c' extends two steps toward key 
l) and one step toward key d. Wedge dilies 
altogether on the side of its stem toward key 
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c. The relative arrangement of parts of this 
contrivance and its operation may be best 
seen in the diagrammatic sketch, Fig. 5. In 
the figure the target-disk is in the position in 
which it was placed by the depression of key 

o 

a. Obviously the downward movement of 
this wedge a would bring the opening or re 
cess ai'into coincidence with the wedge. The 
target a should then appear at the window I 15 a'. All the other targets are concealed. . 
Now if the key b be operated the upper step 
of wedge l' will engage recess band will ro 
tate the target-disk backward through one 
stage of ten degrees, whereby the target a 
will be withdrawn from coincidence with 
window a' and target U will be displayed at 
window b', corresponding to the key depressed. 
If now key c be pressed, the target-disk will 
be moved through an additional stage and 
target c will appear, and finally the opera 
tion of key d will revolve the target-disk still 
another stage and will bring target d into 
view. It is clear that the manipulation of 
the keys need not take place in this order, 
however. If, for example, while the device 
is in the position shown key c be pressed, 
the disk will be moved backward or to the 
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center of target b will be one hundred de- left through two stages and target c will ap 
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fare led to the same sources of current. 
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pear. The subsequent movement of keyb 
will move the target disk forward one stage, 
so that target b will be seen, and then the 
use of key d will bring target d into view. 
Thus in whatever order the keys may be used 
the depression of any key will bring into 
view a target at a corresponding Window, and 
the target will remain in view until the sub 
sequent use of another key. The target-disk, 
with its targets, is an indicator which is set in 
the operation of any key to denote the key used 
and retains its special significance until it is 
set to another position in the use of another 
key. In the use of these keys and the regis 
ter in association with the system of selective 
signals mentioned (represented in diagram 
Fig. 6) the members of the different pairs of 
switch-springs and their resting-anvils of the 
four keys a, b, c, and d are connected serially 
in the two conductors 1 and 2 of a plug-cir 
cuit, uniting plugs i and '. The alternate 
anvils f of keys a, and b are grounded, while 
the anvils fof the same keys are connected, 
respectively, with the sources of signaling 
current of opposite polarity. The anvils f 
of keys c and d are grounded, and the anvils 

In 
practice the current-supply may be a genera 
tork, having one terminal grounded and hav 
ing two contact-springs, to which intermit 
tent or pulsating currents of opposite polarity 
are delivered. 
The selective - signaling instruments em 

ployed in this system are polarized bells, to 
whose armatures a “bias’ or tendency to re 
main in one position is imparted by light 
springs. Four such bells are located at four 
stations A, B, C, and D. The bells at sta 
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tions A and Bare included in ground branches 
from one conductor 3 of the line-circuit. The 
bells at stations C and D are in similar 
branches from the other conductor of the line. 
The bells at stations A and C are constructed 
to ring when traversed by positively-directed 
current and those at stations B and D only 
when excited by current of the other direc 
tion. It is plain that a bell at any station 
and at that station only may be operated by 
applying to a particular line conductor a 
source of current of particular polarity. The 
line-Wires are led at the central station 
through the usual spring-jack l, annunciator 
m, and battery in. The annunciator is oper 
ated by the closing of a bridge containing the 
telephone at any substation of the line. Af 
ter the plug i has been inserted in spring-jack 
l in the usual process of making connection 
with the telephone-line the depression of any 
of the keys Cl, b, c, or d will operate the bell 
at the corresponding station A, B, C, or D. 
Thus if key a be used a positively-directed 
Current Will flow to line conductor 3 and 
thence to earth at stations A and B, operat 
ing the bell at the former station, but not that 
at the latter. 
these keys in selectively signaling a corre 
sponding station sets an indicator, which con 

To reiterate, the use of any of 

stitutes a record of the signal sent, by means 
of which the operator is enabled to repeat the 
signal without mistake. - --- 

It is evident that the contrivance of this 
invention may be applied without modifica 
tion to any set or group of keys whose indi 
vidual movement it is desired to register and 
that it may be easily modified to adapt it to 
any group of instruments or devices for trans 
mitting distinctively-modified currents or for 
effecting permutation of circuits to permit 
the selective operation of instruments. 
Having thus described my invention, I 

claim as new and desire to secure by Letters 
Patent the following: 

1. The combination with a system of instru 
ments adapted for selective operation, and a 
group of appliances, one for each such instrul 
ment, each adapted to determine the opera 
tion of a particular instrument, of a movable 
part h. adapted to display a distinctive target 
or indicator for each of said appliances, and 
mechanism actuated in the use of any one of 
said appliances adapted to move said part to 
display the corresponding indicator and to 
conceal the indicators of the other appliances, 
as described. 

2. The combination with a system of instru 
ments adapted for selective operation, and a 
group of appliances, one for each such instru 
ment, each adapted to determine the opera 
tion of a particular instrument, a rotatable 
disk adapted to display a target or indicator 
corresponding to each of said appliances, 
openings in said disk, and Wedges, one asso 
ciated with each of said appliances for en 
gaging with the said openings to rotate the 
disk, each of said wedges being adapted to 
rotate the disk through a different and char 
acteristic arc, whereby the actuation of any 
one of said appliances causes the display of 
the corresponding indicator and the conceal 
ment of the indicators of the other appliances, 
as described. 

3. The combination with a group of pushers 
or plungers, of Wedges carried by the plun 
gers, a rotatable target-disk having perfora 
tions or openings adapted to register with the 
Wedges, each Wedge being adapted to move a 
target-disk to a distinctive position, and each 
target being adapted to be displayed when 
a corresponding Wedge is operated, as de 
scribed. 

4. The combination with an electric circuit 
and a plurality of responsive instruments con 
nected with said circuit and adapted for se 
lective operation by electric currents of dis 
tinctive character, a group of keys, each adapt 
ed to transmit over said circuit current adapt 
ed to actuate a particular one of said respon 
sive instruments, a movable part associated 
with said keys and carrying a number of tar 
gets, one for each key, target openings or 
windows wherein said targets are adapted to 
be displayed, and mechanism associated with 
each of said keys for moving the part through. 
a distinctive and characteristic are, whereby 
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the target of a particular key is displayed at telephone-line electric currents of a charac 
its window when such key is actuated, and 
the targets of the other keys concealed, sub 
stantially as set forth. 

5. The combination with a telephone-line 
connected with a plurality of subscribers’ sta 
tions and terminating at the switchboard of 
a central office, responsive instruments con 
nected with the telephone-line at each of said 
subscribers’ stations, each of said instruments 
being adapted to respond to electric currents 
of a distinctive character, a plug and cord cir 
cuit at the central office adapted for connec 
tion with the telephone-line, a group of ring 
ing-keys associated with said cord-circuit, 
one for each substation, means, controlled by 
said ringing-keys, for transmitting over the 

ter to operate any one of said responsive in 
struments according to the key Operated, a 
rotatable disk, means associated with each of 
said keys for rotating the disk a character 
istic distance, and indicators, one for each 
key, adapted to be set by the rotation of said 
disk, whereby the actuation of any key causes 
the display of a corresponding indicator and 
the concealment of the other indicators, sub 
stantially as set forth. 

In witness whereof I hereunto subscribe 
my name this 17th day of May, A. D. 1899. 

ERANK R. MCBERTY. 
Witnesses: 

DE WITT C. TANNER, 
GEORGE P. BARTON. 
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