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UNITED STATES PATENT OFFICE. 
AUGUST ALVIN MONSON, OF MINNEAPOLIS, MINNESOTA. 

AUTOMAC EEF HONE-SW CHBOARD 

No. 847,356. Specification of Letters Patent. Patented March 19, 1907. 
Application filed April 2, 1906, Serial No, 309,402, 

To ?t/?, tufton. ii ndy conce77. 
Beit known that I, AUGUST ALVIN MONSON, 

a citizen of the United States, residing at Min 
neapolis, in the county of Hennepin and 
State of Minnesota, have invented a new and 
useful Automatic Telephone-Switchboard, of 
which the following is a specification. 
This invention relates to telephone sys 

tems, and particularly to that class of systems 
wherein an automatic switchboard is em 
ployed at the central exchange to permit a 
subscriber at any substation to connect with 
any other substation without the interven 
tion of an operator at the central station. 
The principal object of the invention is to 

provide a system which may be installed at 
comparatively small initial expense and in 
which the operating mechanism is of very 
simple construction and will not require the 
services of an expert to maintain the same in 
working condition. 
A still further object of the invention is to 

provide an automatic switchboard which 
may be built up in sections of a practically 
unlimited number and in which additional 
sections may be installed and connected from 
time to time as the system expands. 
A still further object of the invention is to 

provide a system in which absolute privacy 
is insured without, however, permitting any 
one subscriber to monopolize the system, the 
mechanism being so arranged that any call 
ing subscriber will control the section of the 
switchboard to which he is connected to the 
exclusion of all other calling subscribers in 
that section, but will not prevent any other 
subscriber in the same section from receiving 
a call from a subscriber of another section. 
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A still further object of the invention is to 
provide a mechanism of simple character 
connected by readily-traced circuits for in 
suring the automatic restoring of all parts of 
the mechanism to initial position as soon as a 
conversation is finished and the calling sub 
scriber hangs up his receiver. 
A still further object of the invention is to 

improve and simplify the calling mechanism 
and circuits of the subscribers, so that the 
call-bells or other sounders may be operated 
as distinctly at remote stations as at stations 
close to the central station. 
With these and other objects in view, as 

will more fully hereinafter appear, the inven 
tion consists in certain novel features of con 
struction and arrangement of parts herein 
after fully described, illustrated in the ac 

I companying drawings, and particul arly point 
ed out in the appended claims, it being un 
derstood that various changes in the form, 
proportions, size, and minor details of the 
structure may be made without departing 
from the spirit or sacrificing any of the ad 
vantages of the invention. 

In the accompanying drawings, Figure 1 is 
a diagram illustrating a central-station 
Switchboard and selecting mechanism ar 
ranged and constructed in accordance with 
the invention and showing also two substa 
tions connected to the central station. Fig. 
2 is a detail sectional view of the main por 
tion of the switchboard. Fig. 3 is a plan 
view of a selecting device arranged at the 
central station, parts being broken away in 
order to more clearly illustrate the construc 
tion. Fig. 4 is a front elevation of the same. 
Fig. 5 is an elevation of a switch-box of a 
substation, the door of the box being shown 
in open position in order that the wiring con 
nections may be more clearly followed. Fig. 
6 is a front elevation of the switch-box with 
the cover in closed position, parts being 
broken away to illustrate the construction 
of a selecting-disk. Fig. 7 is a transverse 
sectional view of the same on the line 77 of 
Fig. 6. Fig. 8 is a view looking at the inner 
face of the door of the switch-box, the 
Switch-box proper being shown in section. 

Similar numerals of reference are em 
ployed to indicate corresponding parts 
throughout the several figures of the E. 

SS. 
in order to arrive at a clearer understand 

ing of the operation of the automatic switch 
board at the central station, the construc 
tion and operation of the calling and circuit 
controlling devices at each substation will be 
first described. 
The switch-box. 10 of each substation is 

provided with a hinged door 11, which is 
shown in open position in order to more 
clearly illustrate the construction and ar 
rangement of the circuits and circuit-control 
ling mechanism, and at the top of the switch 
box are arranged three binding-posts 12, 13, 
and 14, the binding-post 12 being connected 
to a signaling-line 15, which runs to the central 
station, the binding-post 13 being connected 
to a grounded wire 16 and the binding-post 14 
being connected to a wire 17, which leads to 
the central station and is termed the 'talk 
ing-wire.' The central portion of the door 
11 is provided with an opening for the recep 
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tion of a sleeve 19, within which is mounted 
a spindle 20, the shaft being arranged to re 
tate independently of said sleeve. On the 
outer end of the spindle is loosely mounted 
a calling-disk 21, having an operating-knob 
22 for convenience in turning the disk first 
in One direction and then in the other direc 
tion to send the number of impulses neces 
sary to connect the calling-station to the 
called station. The periphery of this disk 
is graduated, and the graduations are pro 
vided with letters or numerals indicating the 
numbers of the several stations included in 
the system, and the disk in the present in 
stance is shown as provided with twenty nu 
merals, although the number may be in 
creased or diminished. 
The spindle 20 carries at one end a ratchet 

wheel 24 and at the opposite end a toothed 
disk 25. The ratchet-wheel ?its within the 
dished portion of the disk 21 and is engaged 
by a pawl 26, carried by said disk 21, so that 
when the disk is turned to the right the pawl 
will click over the teeth of the ratchet-wheel 
without turning the latter; but when the 
disk is turned to the left the movement will 
be transmitted through the pawl to the 
ratchet-wheel and shaft 19 and the disk 25 
will also be turned. The ratchet-wheel 24 
is provided with teeth of a number corre 
sponding to the number of graduations on 
the disk 21, and the disk 25 also has a corre 
sponding number of teeth or shoulders 26, 
which may move into engagement with the 
end of a spring contact 27 for the purpose of 
raising said spring into engagelment with a 
spring contact 27' and closing the selecting 
circuit. 
The spring 27 is carried by an insulating 

block 2S, that is secured to the inner face of 
the door, and the free end of spring 27 is 
curved downward and normally lies in a 
space between two of the teeth 26, but out of 
contact with the disk 25 and spring 27, the 
selecting-circuit being normally broken. The 
downward movement of the contact. 27 is 
limited by a stop-pin 29, that projects from 
the inner face of the door. To the inner face 
of the door is secured a plate 30, which serves 
as a reinforce or carrying member for the hol 
low sleeve 19. Leading from the door 
hinges to the spring 27 is a wire 31, while the 
spring contact 27 is connected to a wire 33, 
leading to a second hinge 34. In operating 
this part of the mechanism the highest nu 
meral '20' of the calling-dial normally 
stands in a position opposite an indicator or 
pointer ac and the spring contact 27 is nor 
mally opposite one of the spaces between the 
teeth 26 of the selecting-disk. When a sub 
scriber wishes to call a substation-for in 
stance, substation 5-he grasps the knob. 22 
and turns the disk 21 to the right until tie 
numeral '5' of the disk is opposite the indi 
cator ac. During this movement the pawl 26 
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clicks over the teeth of the ratchet-wheel 24: 
but the ratchet-wheel and the selecting-disk 
are held stationary by a locking-pawl 35, piv 
cited to the inner face of the door anti Linier 
the control of the receiver-hook 36, whic 
when depressed by the weight of the receiver 
R engages an arm 37, projecting from tile 
pawl 35, and presses the tootheti inner enci if 
the pawl between two of the teeth of the se 
lecting-disk. The subscriber then removes 
his receiver from the hook and the latter is 
elevated in the usual manner, and as the in 
ner end of the locking-pawl 35 is much heavier 
than that end which engages the receiver 
hook it will move by gravity from engage 
ment with the selecting-disk, whereupon tie 
subscriber turns the dial 21 to the left and 
the pawl 26 engages the teeth of the ratchet 
wheel 24, turning the latter and the selecti 
ing-disk 25, and the teeth 26' of saic (iisk pass 
successively under the spring contact. 27, 
making and breaking the selecting-circuit, 
five times, corresponding to the nuinber of 
the station to be called, and at the comple 
tion of this movement the contact-spring 27 
rests in contact with one of the teeth (, it 
Selecting-disk and contact 27' ancii'enrains it 
that position until the conclusion of the ci 
Versation. 

Projecting from the inner face of the sciect 
ing-disk is a crown ratchet-wheel 37', having 
teeth of a number corresponding to the hill 
ber of teeth of the selecting-disk, anxi tie teeti 
of this ratehet-wheel are arrangeti to be en 
gaged by an arm 38, projecting up wai'i frn 
the receiver-hook 36, these parts being st 
proportioned and arrangei that when the re 
ceiver is Once more hung on the hock tic 
arm 38 in moving downward will engage the 
of the teeth of the crown-ratchet 37' ant will 
turn the selecting-disk for a tiistance to i: 
the space between two adjacent teeth, iiis 
movement being sufficient to break the 'in 
nection between the spring contacts 27 ani 
27' and restore the parts to initial position 
with the selecting-circuit broken. In ti is 
connection it may be observed that it is nec 
essary to send to the central station a muil 
ber of electrical impulses corresponding ti 
the number of the station to be calle, in:| 
should the number of that station be greater 
than the highest number of the disk the iisk 
may be turned more than a single revoluti. i. 
For instance, if the station to be calleri is 
number “ 107 the calling-disk 21 will be 
turned to the left to the extent of five c(; in 
plete revolutions, and as each revoluti:)) { 
the diisk means twenty makes and reaks 
five revolutions would be equal to ; he hill 
dired impulses sent over the selecting-line, 
and then the operator turns the disk t) tie 
right until the number '7' appears on tie 
indicator a and then to the left until tie 
highest number is again under the inciicati' 
ac, so that one hundred and Seven in pulses 
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are sent to central station and substation 107 ling contact 43 from contact 50 and contact 44 
will be automatically connected by the mech- from contact 46. This completes, a circuit anism at the central station. 
At each of the substations is a transmitter 

T, an inductorium I, a call-bell C, and a relay 
40, the latter being so connected in the line 
that when a calling-circuit is closed it will 
connect the call-bell with the local battery B, 
so that the bells of all stations will ring, no 
matter how remote they may be from the 
central station. 
Within the switch-box are arranged two 

blocks 41 and 42, formed of insulating ma 
terial and carrying circuit-closing strips 43 
and 44, that are insulated from each other. 
The lower end of the strip 44 is arranged in 
the path of movement of an upwardly-bent 
arm 45, that is carried by the inner end of the 
switch-hook 36, so that when the receiver is 
on the hook this arm engages the contact 44 
and holdsit out of engagement with a contact 
46, that is secured within the switch-box. 
When the receiver is removed from the hook, 
the arm 45 descends and the contact 44 is 
allowed to engage contact 46. This contact 
44 is connected by a wire 48 with the hinge 
32, and the contact 46 is connected by a wire 
49 to the ground binding-post 13. The con 
tact 43 normally engages a stationary con 
tact 50, that is secured within the switch-box, 
and said contact 43 is connected by a wire 51 
to the relay-magnets 40, the wire being 
thence continued to the binding-post 14 of 
the talking-wire. At one side of the tele 
phone-box is a push-button 52, extending 
through an opening in the side wall of the box 
and arranged to engage the contact 43 and 
press the same into engagement with the con 
tact 44, and as a result of this contact 43 is 
moved out of engagement with contact 50 
and contact 44 is moved out of engagement 
with the contact 46. 
Arranged below the receiver-hook 36 are 

four spring contacts 5556 5758, the free end 
of the contact 57 being bent upward and 
being engaged by the receiver-hook when the 
latter is depressed by the weight of the re 
ceiver, and when the receiver-hook is down 
the contact 57 is forced into engagement with 
the contact 58, while the contacts 55 and 56 
are wholly disconnected. Tracing now the 
selecting-circuit from ground at the substa 
tion to wire 16, binding-post 13, wire 49, con 
tact 46, (receiver removed from hook,) con 
tact 44, wire 48, hinge 32, wire 31, contact 
spring 27, spring 27, wire 33, hinge 34, wire 
60, binding-post 12, wire 15, central station, 
and at the central station through the auto 
matic selecting mechanism and a battery to 
ground. The selecting impulses having been 
sent and the spring 27 being allowed to remain 

called stations. 

from the battery and signaling mechanism at 
central through wire 15, binding-post 12, wire 
60, hinge 34, wire 33, contact 27, contact 27, 
wire 31, hinge 32, wire 4S, contact 44, contact 
43, wire 51, the electromagnets of relay 40, 
and out through binding-post 14 and the 
talking-wire 17 back to the central station 
and from thence, as will be hereinafter de 
scribed, through the similar circuits of the 
called subscriber in order to energize the re 
lay-magnets 40 of both the calling and the 

When the relay-magnets are 
energized, each magnet attracts its armature 
61 and the armature-lever 62 moves over 
against the contact 63, that is carried by the 
casing, and this closes a local circuit through 
the call-bell C, which may be traced from the 
battery B through wire 65, contact 63, arma 
ture-lever 62, wire 66, the electromagnets of 
the call-bell and call-bell frame to wire 67, 
back to battery, and this system is followed 
in each of the substations, so that no matter 
how remote the station may be from central 
the call-bell will be sounded with sufficient 
distinctness to be heard. After pressing the 
button if the call-bell of the calling-station is 
sounded the subscriber knows that the call 
bell of the called station has also sounded and 
that he is connected; but if the bell fails to 
sound he is informed that the line is busy and 
that he cannot be connected at that time. 

In following the talking-circuit from the 
talking-wire 17 it will be seen that the cur 
rent will flow through binding-post 14, wire 
51, and the relay-lmagnets to the spring con 
tact 43, contact 50, wire 70 to the secondary 
of the inductorium, wire 71, receiver R, wire 
72, contact 55, contacts 56 57, wire 73, con 
tact 46, wire 49, binding-post 13, and to 
ground by wire 16, the connections at the 
other substation being completed in a simi 
lar manner. 
The primary circuit may be traced from 

battery B through wire S0, transmitter T, 
thence by wire S1 to the primary of the in 
ductorium, wire 72, contact 55, (receiver 
hook elevated) contact 56, wire 82, to bat 
tery. When the receiver-hook is down, con 
tacts 55 and 56 are disconnected and the 
primary circuit is broken. When the re 
celver-hook is down, the line is open to re 
ceive a calling-signal from the talking-wire 
17, binding-post 14, wire 51, the electromag 
nets 40 of the relay, contact 43, wire 85, con 
tact. 5S, contact 57, wire 73, contact 46, wire 
49, binding-post 13, and wire 16 to ground. 
The Switchboard at the central station is 

divided into sections, each section compris ing a frame which may be made in two parts 
on one of the teeth, 26 of the selecting-disk, 90 and 91, or these parts may be formed inte 
the subscriber at the calling-station presses gral and provided with suitable openings for 
the button 52 and forces the contact 43 into 
engagement with the contact 44, thus mov 

the several circuit-controlling levers which 
pass through the frame. Each section is ar 
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ranged to control a certain number of sub 
stations-for instance, ten stations--and the 
Sections may be arranged and connected in 
any Suitable manner and additional sections 
added as may be necessary from time to 
time. The member 90, which is formed of 
insulating material, carries on its front face a 
metallic angle-bar 92, through which extends 
a contact-screw 93, which may be adjusted 
and then locked in position by a nut 94, and 
there is one of such screws for each substa 
tion. Extending through the member 90 is 
a threaded rod 95, of which there is one for 
each. Substation, and the talking-wire 17, 
leading from the substation, is connected to 
this rod and is confined in place by a binding 
nut 96. The lower member 91 of the switch 
board-section, which is also formed of insu 
lating material, carries a screw contact 97, 
that is in vertical alinement with the contact 
93, but is spaced therefrom. This contact 
97 may be locked in place by a nut 98, that 
also serves to connect a wire 99, that leads to 
the selecting mechanism proper, there being 
a separate wire 99 for each substation. 
To the inner face of the portion 91 of the 

switchboard is connected a frame 100, that 
carries an electromagnet 101, there being One 
frame and one electromagnet for each sub 
station. The outer portion of the magnet 
frame has an upwardly and forwardly ex 
tending arm 102, to which is pivoted a lever 
having three arms 103, 104, and 105, the 
downwardly-extending arm 103 carrying an 
armature 106, that is disposed within the 
field of force of the magnet, while the arm 
104 is connected to the threaded rod 95 by a 
metallic spring 107, that serves normally to 
hold the armature away from the poles of the 
magnet. The third arm 105 is arranged to 
play between the contact-screws 93 and 97 
and is normally held in engagement with the 
contact 97 by the stress of the spring 107; 
but when the armature 106 is attracted by 
the electromagnet the arm 105 moves upward, 
breaking the circuit with contact. 97 and en 
gaging contact 93 to close another circuit. 
When the arm 105 moves up, a spring re 
taining-arm 109 moves under its outer end 
and holds said arm in the elevated position, 
and the arm 105 cannot return until the re 
taining-arm 109 is drawn outward to release 
position. A separate retaining-arm 109 is 
employed for each of the arms 105, and all of 
these retaining-arms may be engaged by 
yoke-shaped rocker-arms 110, carried by a 
rock-shaft 111, that is journaled at the front 
portion of the frame and is provided with a 
laterally-extending armature 112, that is dis 
posed within the field of force of an electro 
magnet 113 at the front of the board. Dur 
ing a certain stage of the operation this elec 
tromagnet will be energized and the arma 
ture 112 will be attracted, rocking the shaft 
111 and all of the arms 110, so that all of the 
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retaining-arms 109 will be drawn outward 
release the arms 105. During the initial () 
eration of the device only one of the a rins 
105 will be locked in elevated position at 0:le 
time, and the releasing mechanism is so air 
ranged as to control all of them. 
The frame 100 forms a support for three 

spring contact-arms 114 115 116, that are in 
sulated from the frame and from each other. 
The intermediate contact-arm 115 is cit 
upward at its free end and extends over tic 
arm 105. Normally this intermediate con 
tact-arm engages the contact 114; but whe 
the arm 105 is raised it carries with it the ar. 
115, and the latter moves into engageme, 
with the arm 116, closing the circuit, thir(iig! 
said arm 116 before the circuit is broke at 
the arm 114; but as the movement is c{))- 
tinued the arm 115 finally leaves and breaks 
circuit with the arm 114, the object beig (; 
transfer or shunt the circuit without ally 
abrupt break in so doing. 
To the rear of the switchboard member'); , 

generally at one end of the switchboard-sec 
tion and occupying a position similar to the 
electromagnets 101, is arranged a relay-llag 
net 120, which in the diagram is shown as re 
moved from position in order that the elec 
trical connections may be m{}re readily 
traced. The frame of this magnet carries : 
upwardly and forwardly extendig ai'il 21, 
on which is pivoted a lever having two ari) is 
122 and 123. The arm 122 carries an arilla 
ture 124, arranged within the field of force (f 
the electromagnet 120, while the arm 23 is 
arranged to play between a contact-Sci'ew 
J25 and a stop-screw 126. Normally tic 
arm 123 is in engagement aid closing circuit 
with the contact-screw 125; but wheil lic 
electromagnet is energized and the arnhattire 
is attracted the arm 123 is elevated it en 
gagement with the stop 126, and at the saille 
time a retaining-arm 109' eingages under Silict 
arm and holds it in elevated position. This 
retaining-arm 109 is under the control of il. 
yoke-shaped releasing-arm 110, that is sc 
cured to the rock-shaft 111 and is operated. 
together with the arms 10, each time said 
rock-shaft 111 is moved by its operating 
magnet 113. There is also at the central 
station a selecting device in the form of a 
step-by-step circuit-closing mechanism, the 
selecting device being preferably arranged (): 
a horizontal table in front of the switch 
board. On this table is mounted a suitable 
frame 130, having bearings for a vertically 
disposed shaft 131, the lower portion (f 
which extends through a dial-plate 132. 
formed of insulating material aid provice 
with equidistantly-spaced contact-buttois 
133, of which there may be any desired nun 
ber, said buttons being arranged in an all - 
lar series and each being independently coln 
nected to one of the contact-screws 97 y a 
wire 99, there being one contact-screw, one 
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wire, and one contact-button 133 for each 
Substation. The shaft 131 carries a contact 
arm 134, which is arranged to move over the 
contact-buttors and engage there with to 
close circuits through any one of the wires 99 
and contact-screws 97. 
To the upper portion of the shaft 131 is se 

cured a ratchet-wheel 135, which has teeth 
of a number corresponding to the number of 
contact-buttons 133, and with this ratchet 
wheel engages a spring-pressed pawl 136, that 
is carried by a lever 137, pivoted on a pin or 
stud 138, carried by the frame 130. At that 
end of the lever opposite the pawl is an arma 
ture 139, that is disposed within the field of 
force of an electromagnet 140, and the latter 
is connected to the selecting-circuit, as here 
in after described, in such manner that each 
time the selecting-circuit is closed the elec 
tromagnet will be energized and will attract 
the armature-lever, thereby advancing the 
ratchet-wheel and the contact-arm 134 a sin 
gle step, and the number of steps which the 
contact-arm moves depends on the number 
of the station to be called. To the shaft 131 
is secured the inner end of a spiral spring 141, 
the outer end of which is secured to the 
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frame 130, and during the selecting move 
ment of the arm 134 the spring is placed 
under stress, and when released the unwind 
ing of the spring serves to return the ratchet 
wheel and contact-arm to initial position, 
this position being determined in the present 
instance by engagement of the arm 134 with 
a spring-contact 42, that is carried by an in 
sulating-block 143, said contact serving not 
only as a stop, but also as a means for closing 
a circuit through certain other mechanism to 
insure the restoration of all of the parts to 
initial position in readiness for a subsequent 
operation. During the selecting movement 
the ratchet-wheel 135 is held from reverse 
movement by a retaining-pawl 145, that is 
mounted iust within the line of the pawl 136. 
Below the electromagnet 140 is arranged 

an electromagnet 147, and between the 
spools of this magnetis guided a rod 148, car 
rying an armature 149, disposed within the 
field of force of the electromagnet, the arma 
ture being normally held outward from the 
poles of the magnet by a spring 150. The 
opposite end of the rod 148 is arranged in 
alinement with the two pawls 136 and 145, 
and after the completion of a selecting opera 
tion and the finishing of the conversation the 
electromagnet 147 is energized, its armature 
149 is attracted, and the rod 148 is moved in 
the direction of the pawls, moving bothpawls 
from engagement with the ratchet-wheel and 
allowing the spring 141 to restore the ratchet 
wheel, the shaft, and the contact-arm 134 to 
initial or Zero position. The pawl-carrying 
end of the lever 137 is arranged to engage a 
contact 152 when at rest, said contact being 

65 carried by a metallic plate 153, which is elec 
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trically connected by a wire 154 to a contact 
155. Below the contact 155 is an armature 
lever 156, pivoted on a standard or frame 157 
and carrying a suitable armature 158, the lat 
ter being disposed within the field of force of 
an electromagnet 159. Normally the arma 
ture-lever 156 is held down out of engage 
ment with the contact 155 by a catch 160, 
that is formed at the upper end of an arma 
ture-lever 161. The armature-lever 161 car 
ries an armature 162, that is disposed within 
the field of force of an electromagnet 163 and 
normally is held outward from the poles of 
the magnet by a spring 164. A line-battery 
166 and a local dry battery 167 complete the 
central-station system, and the circuits may 
now be traced. 
When a circuit is closed through the select 

ing-disk 25 and contact 27 at any substation, 
a circuit may be traced from the battery 166 
through wire 167, electromagnet 140, wire 
16S, contact-screw 125, arm 123, wire 169, 
contact 114, contact 115, wire 170, electro 
magnet 101, wire 15, through the previously 
described mechanism at the substation to 
contact 27, contact 27, ground-wire 16 to 
ground and from ground at the central sta 
tion through wire 171 to battery 166. The 
first effect of this closing of the circuit is to 
energize the electromagnet 140, which at 
tracts the armature 139 and moves lever 137, 
the pawl 136 advancing the ratchet-wheel 
one step and the contact-arm 134 moving 
from Zero position into contact with button 
No. 1 of the series of contact - buttons 
133. The circuit is also completed through 
the electromagnet 101, and this attracts the 
armature 106, moving the three-armed lever 
103, 104, and 105. The arm 105 in rising 
moves from engagement with the contact 
screw 97 into engagement with the contact 
screw 93, and thereupon the locking-arm 109 
moves in under the arm 105 and locks the 
same in elevated position, preventing its re 
turn until after all the parts are ready to re 
sume initial position. During the upward 
movement of the arm 105 it carries with it 
the upbent arm of the contact 115; but con 
tact 115 does not abruptly break circuit with 
contact 114, but, on the contrary, the arm 
114 will follow up the contact 115 until the 
latter is in engagement with the contact 116, 
and on slight further movement contact 115 
will move from contact 114 and break the cir 
cuit with the latter, and thus shift or shunt 
the circuit without breaking the flow of cur 
rent. 

It is to be here remarked that all of the 
| contact-strips 114 are connected in multiple 
with the wire 169, so that if the circuit 
through wire 169 is broken no other substa 
tion can close circuit through it until the cir 
cuit has first been restored by the subscriber 
making the first call. In accomplishing this 
result the breaking of contacts 114 and 115 is 
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the first step, and as the current can no 
longer flow from wire 16S through contact 
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screw 125, arm 123, wire 169, and contact 
114 to contact 115, it must seek another 
course, and this is provided for by wire 173, 
which leads from contact-screw 125 to elec 
tromagnet 120, and from thence leads a wire 
174 to contact 116, and as the latter is in en 
gagement with contact 115 the circuit is com 
pleted through wire 170, electromagnet 101, 
and Wire 15 back to the substation. As soon 
as arm 123 rises it is locked in elevated posi 
tion by the arm 109', and while this arm re 
mains in elevated position the circuit of wire 
169 of that section of the switchboard is 
wholly disconnected, and no other subscriber 
can close a circuit through the same or other 
wise interfere with the substation making the 
first call. Another feature of the shunt of 
the circuit from contact 114 to contact 115 is 
that there is no interference with the sending 
of the impulses from the selecting-disk 25 at 
the substation, and as said selecting-disk is 
turned and the circuit is alternately made 
and broken the pawl 136 will advance the 
ratchet-wheel and the contact-arn). 134 will 
finally stop in engagement with that contact 
button representing the number of the sub 
station to be called and will remain there un 
til the conversation is finished, while the con 
tact 27 will, as previously described, re 
main in electrical contact with contact. 27. 
A circuit is now closed from the calling-sta 
tion to the central station and from the cen 
tral station to the called station, it being 
premised that the subscriber at the calling 
station has removed his receiver from the 
hook and is pressing on the button 52 for the 
purpose of ringing the call-bells of both sta 
tions. Starting at the battery 166 of the 
central station, the current flows through 
wire 167, electromagnet 140, wire 168, wire 
i.73, electromagnet 120, wire 174, contact 
116, contact 115, wire 170, electromagnet 
101, wire 15 to the calling-circuit, entering at 
binding-post 12, through wire 60, hinge 34. 
wire 33, contact 27, spring-contact. 27, wire 
31, hinge 32, wire 4S, contact 44, contact 43, 
wire 51, relay-magnet 40, binding-post 14, 
talking-wire 17 to central station, where it is 
connected to the rod 95 belonging to the call 
ing-station, and from thence through spring 
107, arm 104, arm 105, contact-screw 93, an 
gle-bar 92, wire 180, electromagnet 163, wire 
181, wire 182 to frame 130 of the selecting de 
vice. From thence the circuit continues 
through the shaft 131, contact-arm 134 to 
the contact-button 133 of the called station. 
From thence through wire 99, contact-screw 
97, arm 105, arm 104, spring 107, rod 95, and 
wire 17 to the called station, where it enters 
at binding-post 14, through wire 51, relay 
magnet 40, wire 51, contact {3, wire 85, con 
tact 58, contact 57, wire 73, contact, 46, Wire 
49, binding-post 13, wire 16 to ground at the 
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called station, back through ground to the cell 
tral station, and through wire 171 to lili (i. 
166 at the central station. This comple it's 
the circuit in which the relay-imagilets 40 a 't' 
connected, and said magnets are energizel. 
attracting their armatures 61 and closing the 
local call-bell circuits of both calling and the 
called stations. If the bell of the calling 
station does not sound, the subscriler is ill 
formed that the line is busy. 

It is to be here noted that the current illust 
flow continuously through the electroll 
nets, especially the electromagnet 4), l?tei" 
the selecting device has been moved to like 
connection with the contact-button of the 
called station, as any subsequent make a lic 
break would shift the contact-spring 34 () 
the next station. It is therefore essell till 
that in moving the spring 43 by means of the 
push-button 52 that there be no interriliili 
in the current, and spring 43 therefore ell 
gages and closes circuit with the colli let 
spring 44 before the latter moves front lie 
grounding contact 46, the current being thus 
shifted or shunted without any ill) ruli 
break. The called subscriber now l'en () \es 
his receiver from the hook, and this all W's 
contact 44 at the called station to engage the 
grounding contact 46. The operator at the 
calling-station releases the push-buttoll 52. 
and the contact 44 engages the grouilling 
contact, 46 at the calling-station. 

Before describing the talking-circuit it will 
be well to note the effect of the first closing 
of the calling-circuit. When tilis circuit is 
established through wire 1 S0, the electro 
magnet 163 is energized and attracts the air 
mature 162. This pulls the armature-lever 
161 over and releases the catch 160 from el 
gagement with the armature-lever 56, 
whereupon the spring 190 of the latter Illov ('s 
said lever up into engagement with tie coll 
tact 155, and at the same time a contact is), 
carried by the armature-lever 161 engages 
the contact 192 of the frame 193 of tie elec 
tromagnet 163. When the armature-lever 
156 moves up, it locks the lever 161 over ill 
engagement with tie contact 192. Froll 
the frame 193 of the electromagnet leat is a 
wire 196, which is connected to tie elect r}- 
magnet 159 and thence to the electronagel 
113. From the electromagnet 1 E3 leats a 
wire 198 to the local battery 167, and to ti 
battery is connected the wire 1S2, wiich 
leads to tie frame 130 of the selecting (levice. 
From the carrying-block 143 of the st()) 
member 142 of said selecting device le: is a 
wire 199 to the contact 191, and it will tills 
be seen that a circuit, which includes lot lie 
electromagnets T13 and 159 is partly closed 
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and simply awaits the return of tile selecting 
arm 134 to zero position to fully close a cir 
cuit which will energize such magnets. All 
otier circuit which is partly closed lily (' 
traced from the battery 167 through the 
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Wire 182 to the frame 130 of the selecting de 
Vice, the pawl-carrying lever 137, contact 
152, (broken at this point while the electro 
magnet is energized) block 153, wire 154, 
contact 155, armature-lever 156, frame 157, 
Wire 200, the pawl-releasing magnet 147 
wire 201, electromagnet 113, wire 198 back 
to battery, so that there are two circuits Only 
Waiting the closing of single connections to 
restore all of the central-station apparatus to 
initial position. 

In tracing the talking-circuit we may start 
from ground at the calling-station throug 
Wire 16, binding-post 13, wire 49, contact 46, 
Wire 73, contact 57, contact 56, contact 55, 
through the wire 72 to the receiver, wire 71, tie 
Secondary of the inductorium, wire 70, con 
tact. 50, contact 43, wire 51, relay-magnet 40, 
binding-post 14, talking-wire 17 to central 
station, rod 95 of the calling-station, spring 
107, arm 104, arm 105, contact-spring 93, 
flange 92, wire 180, electromagnet 163, wire 
18, wire 182, the frame 130 of the selecting 
device, shaft 131, selecting-arm 134, the con 
tact-button 133 of the called station, wire 99, 
contact-screw 97 of the called station, arm 
105, spring 107, rod 95, wire 17 of the called sta 
tion, entering at binding-post 14, relay-mag 
net 40, wire 51, contact 43, contact 50, wire 70, 
the secondary of the inductorium, wire 71, re 
ceiver, wire 72, contact 55, contact 57, wire 
73, contact 46, wire 49, binding-post 13 to 
ground at the called station. The primary 
circuits of the calling and called stations 
have been previously described and are con 
nected in the usual manner. After the con 
versation is finished the calling subscriber 
hangs the receiver on the hook. This car 
ries the cam-shaped end of the arm 38 against 
One of the teeth of the crown ratchet-wheel 
37, and the latter is turned, together with 
the selecting-disk 25, to the extent of half a 
tooth, so that the contact-spring 27 moves 
down into engagement with the stop 29 and 
now rests at a point opposite a space between 
two of the teeth 26 of the selecting-disk, and 
the circuit is broken. At the same time the 
descent of the receiver-hook moves the pawl 
35 up into engagement with the selecting 
disk, so that the latter cannot be again 
turned until the receiver is removed from the 
hook. 
The first effect of the breaking of the cir 

cuit will be to release the lever 37, where 
upon the pawl-carrying end of the lever will 
be moved into engagement with the contact 
152, and the circuit will be closed, as pre 
viously described, from battery 167, through 
wire 198, electromagnets 113, wire 201, electro 
magnets 147, wire 200, frame 157, armature 
lever 156, contact, 155, wire 154, contact. 152, 
pawl-carrying lever 37, frame 130, wire 182, 
back to battery. The electromagnet, 113 is 
energized and attracts the armature 112, 
thus rocking the shaft 111, and the yoke-like 

Oh 

7 

arms 110 pull all of the locking-arms 109 and 
the locking-arm 109' outward, releasing the 
arm ()5, belonging to the calling-station, 
and the arm 23 of electromagnet 120. 
These members then move down to initial 
position, arm 105 engaging the contact 
Screw 97 and arm 123 engaging the contact 
screw 125. At the same time the electro 
magnet 147 is energized and attracts the ar 
mature 149, pushing rod 14S in such manner 
as to release both pawls 136 and 145, so that 
the spring 14.1 may restore the ratchet-wheel 
and the Selecting-arm 134 to Zero position. 
As soon as the selecting-arm 134 strikes the 
combined stop and contact 142 a path of 
less resistance is provided for the current, and 
it will now ?low from the battery 167, through 
the wire 198, electromagnets 13, wire 196, 
in which electromagnet 159 is connected, to 
frame 193, contact 192, contact 191, wire 199, 
block 143, contact, 142, selecting-arm 134, 
frame 130, and wire 1S2, back to battery. 
This energizes the electromagnet 159, and 
armature 5S is attracted, drawing down the 
armature-carrying lever 156 from engagement 
with the catch 160, whereupon the spring 164 
moves the armature-carrying lever 161 to the 
right, and the catch 160 engages and locks the 
armature-carrying lever 156. As soon as the 
contacts 191 and 192 are separated the circuit 
through the several electromagnets is broken 
and the armature 112 is free to move from 
the electromagnet. 113, and the rock-shaft 
and yoke-like arms 110 resume normal po 
sitions in readiness for another operation. 
It will be seen that as soon as any subscriber 
makes a call he obtains exclusive control of 
that section of the switchboard to which he 
is connected, and as Soon as he accomplishes 
the breaking of the circuit through the wire 
169 no other subscriber can close the circuit 
therethrough and interfere with the call. At 
the same time any other subscriber con 
nected to that section of the switchboard 
Imay receive a call, as connection may be 
made through any of the wires 99 and con 
tact-screws 97 to the talking-wires of the 
other substations. 

in Ordinary telephone systems employing 
a central battery of sufficient strength to 
reach the stations at the greatest distance 
from central it is usual to place sufficient 
resistance in those connections nearest cen 
tral in Order to prevent burning out. In car 
rying out the present invention, however, 
auxiliary batteries are employed in the long 
branches, these being of the same polarity as 
the main-line battery and their strength 
being added to that of the main battery when 
calling over lines of great length. This re 
sults in considerable saving in battery power 
and does away with the resistance-coils. 

I claim 
1. In telephony, a number of substations, 

a central station, a selecting and circuit 
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closing means at the central station, means 
at each substation for Operating the Selecting 
means to connect a calling-station to a called 
station, signaling and talking Wires connect 
ing the Substations and the central Station, a 
switchboard at the central station, a series of 
contacts carried by the switchboard, there 
being an independent contact for each Sub 
station, an electromagnet controlling the 
movement of each contact, the signaling-wire 
being connected in multiple to all of said 
electromagnets, and contacts arranged to 
break such multiple connection on the Send 
ing of a signal by any substation, whereby cir 
cuit may be closed through but one of said 
electromagnets. 

2. In an automatic central-telephone-eX 
change mechanism, a series of independent 
contacts, there being one contact for each 
substation, an independent electromagnet 
controlling the movement of each contact, a 
calling-circuit having a multiple connection 
with all of said electromagnets, and means 
for breaking the multiple circuit when any 
One electromagnet is energized, thereby pre 
venting the energizing of any of the remain 
ing electromagnets. 

3. In automatic central-station telephone 
mechanism, a switchboard having talking 
circuit contacts for each substation, an elec 
tromagnet having an independent calling 
wiring connection with each substation, a 
movable contact under the control of Said 
electromagnet and arranged to close the 
talking - circuit of a calling-station, a sin 
gle calling-wire arranged at the central sta 
tion and connected in multiple to all of the 
electromagnets, and means for breaking 
circuit through said single calling-wire after 
any one of the electromagnets has been 
energized. 

4. In automatic central-exchange tele 
phone systems, a switchboard, a plurality of 
movable circuit-closing members, an inde 
pendent talking-wire connecting each cir 
cuit-closing member to a separate substa 
tion, an electromagnet controlling the move 
ment of each circuit-closing member, an in 
dependent calling or selecting wire extending 
from each Substation to the electromagnet, a 
central battery-wire connected to all of said 
electromagnets to complete the calling or sig 
naling circuits, and an electromagnetically 
controlled circuit-breaker for breaking the 
battery-wire when any one electromagnet has 
been energized to prevent the energizing of 
any of the other electromagnets. 

systems, a switchboard, movable circuit 
closing devices carried thereby, there being 
an independent circuit-closing device for each 
substation, a talking-wire extending from 
the circuit-closing device to the Substation, 
an electromagnet for controlling the move 
ment of said circuit-closing device, an in 
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dependent signaling-wire extending "Oil 
each substation to its electromagnet, a Coll 
ductor leading from a central-station attery 
to all of said electromagnets, said condit)" 
including an armature-lever, and it pair () 
contacts, one of which is connected to, lilt 
moves with the movable circuit-closing cle 
vice, the circuit being primarily broke) wille: 
said circuit-closing device receives its initial 
movement, and a second circuit including 
an electromagnet arranged to operate silic 
armature-lever, and through which the cir 
cuit is closed on movement of said (ii'('tit 
closing device, thereby moving the all latti'- 
lever and breaking the initial calling-circuit 
to prevent the energizing of more tian () { 
of said electromagnets at one time. 

6. In an automatic cential-station tele 
phone system, a switchboard, a plurality if 
movable circuit-closing devices, of which 
there is one for each Substation, talking 
wires independently connecting the cite tit 
closing devices to the Substation, a sclecting 
means arranged at the central station i.1). 
provided with a series of spaced contacts, 
contact members arranged adjacent to the 
circuit-closing devices and independently 
connected to the contacts of the selecting 
mechanism, a movable contact for nig 
of the selecting innechanisin and a 'lige: 
engage the series of spaced contacts, all elec'- 
tromagnet for actuating said no Vale (') in 
tact, a plurality of contacts arranged () ve: 
the circuit-closing devices and having ill 
tiple connection with the novable circi tit 
closer, an independent electronaghet (I)- 
trolling the movement of each circuit-closing 
device, and an independent calling link st 
lecting circuit extending from each slist:- 
tion through both of said electronagilets. 

7. In telephony, a central station, Sul)- 
stations, independent, talking and sigilaling 
wires connecting each substation to the cell 
tral station, a movable circuit-closet' ('l- 
nected to each independent talking-wire, a 
pair of contacts arranged one above aid Oile 
below each circuit-closer, a selecting devic's 
including a series of contacts that are inte 
pendently connected to the lower contacts, 
revolubly-mounted contact-ai'in ai'i'ang ( t t () 
engage the Series of contacts, said ai'i) being 
connected electrically to all of the tippei')0s 
contacts, an electrolmagnet for act a titlg 
said revoluble contact-arm, an electi'Oilgilet 
for each circuit-closer, the signating-vije ()f 
the substation being connected to both eit (- 
tromagnets, and the energizing of the elec 

5. In automatic central-station telephone tromagnet of the circuit-closer Ioving the 
latter from a normal position in engagement, 
with the lower contact to a position in () - 
gagement with the upper contact, whereby 
connection may be established from a calling 
station through the circuit-closer, the liper 
contact, the selecting device, the lower coll 
tact of a called station, and through the ci? 
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cuit-closer and talking-wire of said called 
station. 

8. In telephony, Substations, and a cen 
tral station, a switchboard at the central 
station, circuit-closers carried by the switch 
board, an independent talking-wire leading 
from each substation to One of the circuit 
closers, upper and lower contacts in aline 
ment with the circuit-closer, the latter being 
normally in engagement with the lower con 
tact, an electromagnet for operating each 
circuit-closer and moving the same from en 
gagement with the lower contact into en 
gagement with the upper contact, a selecting 
device including a movable contact-arm that 
is electrically connected to all of the upper 
contacts, a series of contact-points carried by 
the selecting device and each independently 
connected to one of the lower contacts, an 
electromagnet for moving the selecting de 
vice, a signaling-wire extending from each 
substation and connected to both electro 
magnets whereby the talking - wire of a 
calling-station may be connected through its 
circuit-closer to the upper contact, and from 
thence through the selecting device to the 
lower contact of a called station, and means 
for automatically breaking a portion of the 
singaling-circuit to prevent the energizing of 
more than one of the electromagnets of the 
circuit-closers at any one time. 

9. In telephony, Substations and a central 
station, a Switchboard, independent circuit 
closers carried by the switchboard, a talking 
wire connecting each Substation to its circuit 
closer, upper and lower contacts between 
which each circuit-closer may move, said 
circuit-closer being normally in engagement 
with the lower contact, an electromagnet for 
moving said circuit - closer from engage 
ment with the lower contact into engage 
ment with the upper contact, means for lock 
ing a raised circuit-closer in engagement 
with the upper contact, a selecting device 
including a series of contacts that are inde 
pendently connected to said lower contacts, 
and a revoluble contact-arm that is elec 
trically connected to all of the upper con 
tacts, an electromagnet for actuating the se 
lecting device, a calling and selecting circuit 
extending from each Substation through 
both of the electromagnets, and means for 
moving the locking means to release position 
when the circuits are broken. 

10. In telephony, substations and a cen 
tral station, a switchboard, a plurality of 
electromagnetically-operated contacts, of 
which there is one for each of the substations, 
an independent talking-circuit for each sub 
station, the talking-circuits being under the 
control of said contacts, an independent sig 
naling and selecting wire extending from 
each substation to the electromagnet, a bat 
tery arranged at the central station, and One 
pole of which is connected to the ground, a 
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single conductor leading from the opposite 
pole of the battery to all of the electromag 
nets, and leans for breaking or shifting the 
circuit through said single conductor when 
any One of the electronagnets is energized to 
prevent the energizing of any of the other 
electromagnets. 

11. In a central-station mechanism for au 
tomatic telephone systems, a switchboard, a 
pair of alined upper and lower contacts sup 
ported thereby, an electromagnet, an arma 
ture-lever arranged to move between the two 
contacts, and normally in engagement with 
the lower contact, a locking-strip for engag 
ing and holding Said armature, lever in ele 
Vated position, means for releasing the lock 
ing member, three superposed contact-strips, 
the central strip being connected in the cir 
cuit of the electromagnet and having one of 
its ends connected to and movable with the 
arlmature-lever, the remaining contacts being 
both connected to a source of energy, the 
central contact-strip normally engaging the 
lower contact-strip when the armature-lever 
is depressed, and thereby closing the electro 
magnet-circuit, said central contact-strip be 
ing arranged to engage and close circuit with 
the upper contact-strip as the armature-le 
ver moves upward without abruptly break 
ing circuit with the lower contact-strip. 

12. In central-station mechanism for auto 
Thatic telephone systems, a circuit-control 
ling device comprising an electromagnet, an 
armature disposed within the field of force 
of the electromagnet, a lever carrying said 
arinature, a contact with which said lever en 
gages when the electromagnetis de&nergized, 
a battery-circuit that is closed through said 
contact and armature-lever when the mag 
net is deemergized, a shunt-circuit extending 
through the electromagnet, and means for 
breaking the main battery-circuit, thereby 
directing the current through the shunt, and 
energizing the electromagnet to effect disen 
gagement of the armature-lever from the 
contact. 

13. In central-station mechanism for auto 
matic telephone systems, a switchboard, a 
plurality of movable circuit-closers, each ar 
ranged for connection to a separate substa 
tion, electromagnets for operating said cir 
cuit-closers, a locking-strip for automatically 
engaging and locking each circuit-closer after 
the latter has been moved, a rock-shaft, a 
plurality of arms carried thereby and ar 
ranged to engage said locking-strips, an ar 
mature carried by said rock-shaft, an elec 
tromagnet for said armature, and means for 
closing a circuit through said electromagnet 
to effect movement of all of said locking 
strips to release position. 

14. In telephony, Substations and a cen 
tral station, a series of circuit-closers ar 
ranged at the central station, independent 
talking-wires extending from the substations 
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to the circuit - closers, a selecting means at inleins operable on return of the selecting 
the central station for closing the talking-cir-i means to initial position for closing a circuit 
cuits of calling and called stations, signaling through said electromagnet, and the rely 15 
and selecting lines, electromagnets arranged moving the rock-shaft and the locking-st) is 
therein, one of said electronagnets control- to release position. 
ling the operation of the circuit-closer, and In testimony that I clain the foregoing as 
the other the operation of the selecting means, my own I have hereto a fixed ny signitute 
a locking-strip for each of the circuit-closers, in the presence of two witnesses. 
a rock-shaft, arms carried thereby and ar- AUGUST ALVIN AONS() N. 
ranged to engage the locking-strips, an ar- Witnesses: 
mature projecting from the shaft, an electro- CHAS. S. CAIRNs, 
magnet adjacent to said armature, and II. C. HAYNES. 

  


