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To all, Luhon, it may concern: 
Be it known that I, MILO G. KELLOGG, of 

Chicago, in the county of Cook and State of 
Illinois, temporarily residing at Stuttgart, in 
the Empire of Germany, have invented cer 
tain new and useful Improvements in Multi 
ple Switchboards for Telephone-Exchanges, 
of which the following is a full, clear, concise, 
and exact description, reference being had to 
the accompanying drawings, forming a part 
of this specification. 
My invention relates to the telephone-ex 

change system described in my application, Se 
rial No. 345,065, filed March 24, 1890, (Case No. 
185.) In said application the metallic-circuit 
lines of the exchange are divided into four 
classes or divisions and the switchboards of the 
exchange are divided into four classes dr divi 
sions to correspond. Each line of one class 
is provided with a switch or switch connec 
tion on each board of one class and on one 
board of each of the other classes. Each line 
of the second, third, and fourth classes is 
similarly connected to each board of its own 
class and to one board of each of the other 
classes. For each line there are four polarized 

Two of the annunciators are 
connected in opposite polarity in one of the 
branches of the line at the central office and 
the other annunciators are connected in op 
posite polarity in the circuit of the other 
branch of the line at the central office. The 
two branches of the line are normally ground 
ed at the central office. The subscriber's- 
station apparatus is provided with a calling 
generator With commutator-pieces and with 
calling-keys, whereby the subscriber may in 
clude either branch of his line in a ground 
circuit with his generator and send a current 
of either polarity to the circuit. 
In the invention which I shall now describe 

each line has four polarized annunciators, 
Which are connected into the circuit of the 
two branches, and also a calling-generator 
and four calling-keys, all connected and op 
erating Substantially as described above for 
the other application, whereby the subscriber 
may at Will cause either of the four annun 
ciators to indicate a call. For each sub 

5o scriber there is also a private calling-wire 
grounded at the central office and with two 

polarized annunciators there connected into 
the circuit, so as to be operated by currents 
of opposite polarity. At the subscriber's sta 
tion there are keys and connections by which 
the subscriber may at will also operate either 
of these annunciators, so that it indicates a 
call. 
The lines of the exchange are divided into 

six classes, and the switchboards of the ex 
change are divided into six classes to corre 
spond with the six classes of lines. Each line 
of each class has a switching connection on 
each board of its own class and on one board 
in each of the other classes. There are switch 
plugs and connections Whereby an operator 
at each board may connect together into me 
tallic circuit any two lines which have switch 
ing connections at her board. The six an 
nunciators of each line are located in the 
six sections of boards and at boards where the 
line has switching connections and its calls 
are intended to be answered. The annunci 
ators and the switches should preferably be 
distributed among the boards, so that there 
are practically the same number of annuncia 
tors and lines to be answered at each board. 

In the accompanying drawings, illustrating 
my invention, Figure I represents a complete 
diagram of the central-office main-line appa 
ratus, circuits, and connections of the sys 
tem. Fig. 2 shows in detail the calling-an 
nunciators used at the central office. Fig. 3 
shows a retardation-coil to be used for each 
line. Fig. 4 shows in diagram an operator's 
cord system or apparatus to be used at the 
boards. Fig. 5 shows in diagram a subscrib 
er's-station apparatus to be used at each sub 
scriber's station. Fig. 6 shows an end view 
of the generator-shaft of the subscriber's-sta 
tion apparatus with two commutator-springs, 
one bearing on each side of the shaft. Fig. 
7 is an end or sectional view of a cable which 
may be used in the exchange system herein 
described. ... 
G in each case in the drawings represents 

a ground connection. 
In Fig. 1, A' A' represent sectional views of 

sections of two switchboards of one class of 
boards; B' B°, sectional views of sections of 
two boards of another class; C', of a board of 
a third class; D', of a board of a fourth class; 
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E", of a board of a fifth class, and F of a 
board of a sixth class of boards. The six 
classes of boards are designated by the letters 
A, B, C, D, E, and F, respectively, to corre 
spond. Each class of boards will have as 
many boards as are necessary in order to 
carry on successfully the switching opera 
tions required. 

For convenience I call one class of lines 
“Class A,” a second class, “Class B,’ a third 
“Class C,” a fourth “Class D, a fifth “Class 
E,’ and the sixth “Class F of lines. The 
lines may be each indicated in the exchange 
catalogue and elsewhere by the letter or des 
ignation of its class-as, for instance, one 
line as “32A, another “365P,’ a third “365, 
a fourth “4P,” a fifth “15, and a sixth 
G 15F. 

The peculiar designations of the various 
classes of boards and lines and of the lines 
in each class are immaterialso long as the di 
vision is made and the distinction kept up. 
Each line of one class-class A, for ex 

ample-has a spring-jack or other suitable 
switch on each board of class A of boards 
and on one board of each of the other classes 
of boards. Each line of class B may have 
a switch on each board of class B and on one 
board of each of the other classes. Each line 
of class C has a SWitch on each board of class 
C and on one board of each of the other 
classes. In like manner each line of each of 
the other classes of lines has a switch on each 
board of a separate class of boards and upon 
one board in each of the other classes. 
In Fig.1 eight boards are shown, two boards 

belonging to each of classes A and B, and one 
board belonging to each of the other classes 
of boards C, D, E, and F. Two lines are 
shown, one line belonging to class A and the 
other to class B of lines. The calling-annun 
ciators of these two lines and their retarda 
tion-coils are shown, six annunciators and 
one retardation-coil for each line. The an 
nunciators of a line are distributed among 
the boards, so that one annunciator is at a 
board of each class and where the line has a 
switch and its calls are to be attended to. 
The other lines would in like manner have 
their annunciators distributed among the 
several classes of boards. 

Each of the switches, as shown, has a con 
tact-spring which normally bears on a con 
tact-point, but is separated from the point 
while a switch-plug is inserted into the switch, 
and has a third or insulated contact-piece 
insulated from the rest except by the circuit 
connections. 
tact-piece is placed along the switch-hole, so 
that a plug can be applied to it for testing 
and so that one of the contact-pieces of a 
loop-switch plug inserted into the switch will 
form connection with it. The switches are 
adapted to receive the loop - switch plugs 
shown in Fig. 4 and when a plug is in 
serted into a switch it raises the spring from 
the contact-point on which it normally bears 

This third or insulated con 

and the two contact-pieces of the plug form 
connection with the spring and third or in 
sulated piece of the switch, respectively. 
g g are the contact-springs of the Switches, 

h h, the contact-points on which the springs 
normally bear, and if the third or insulated 
contact-pieces of the switches. 

a, b c are rubber strips, of the shape sub 
stantially as shown, on which the metal parts 
of the switches are mounted and through the 
fronts of which are the switch-holes ll. These 
holes are rectilinear and are adapted to re 
ceive and guide the switch-plugs and cause 
them to operate the switches, as indicated. 
The calling-annunciators shown in Fig. 1 

and in greater detail in Fig. 2 are polarized 
annunciators of known construction. Each 
annunciatorresponds or indicates a call when 
an electric current of one polarity passes 
through it, but does not respond when a cur 
rent of the opposite polarity passes. 

u v are retardation-coils, one for each line 
of the exchange. Each of these retardation 
coils contains two spools or helices of insu 
lated wire, each helix surrounding an iron 
core. The two cores are connected at their 
two ends by two cross-bars of iron. The 
helices are so connected together as to mag 
netize in the same direction the closed mag 
net-circuit made by the iron pieces of the coil. 
R is an electric rheotome or circuit-breaker, 

which may be of substantially the shape 
shown or of other forms by which an electric 
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circuit may be alternately made and broken. 
In the rheotone shown there may be a gear 
movement actuated by a spring, which in its 
operation alternately makes and breaks the 
connection between two insulated contact 
points. 
The metallic-circuit lines are connected to 

the central-office switchboards and apparatus 
as follows and as shown for the two lines 
shown: One side or branch of a line is con 
nected to all the contact-pieces if of the 
switches of the line on the different boards. 
It afterward passes successively through two 
of the polarized annunciators of the line and 
the retardation - coil of the line and is then 
connected to the ground, but not through the 
rheotome contact-points. The other side or 
branch of the line passes normally succes 
sively through the several pairs of contacts 
gh of the switches of the line on the different 
boards, passing in each case to the spring g 
first and then successively through two other 
of the annunciators of the line to one of Said 
insulated contact-points of the rheotome. 
The other contact-point of the rheotome is 
connected to the ground. The two annun 
ciators in the circuit of each of the branches 
of the line, as above described, are so con 
nected into the circuit that one is actuated 
by a current of one polarity and the other by 
a current of the other polarity passing through 
them. - - - 

Each subscriber has, in addition to his me 
tallic-circuit line, a special calling - Wire 
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which is grounded at the central office and 
has in its circuit the remaining two annunci 
ators of the Subscriber. These annunciators 
are also So connected that One of them will 
be operated when a current of one polarity 
passes through them and the other will be 
operated when a current of the other polarity 
passes. 
In the operator's cord system shown in Fig. 

4, DD are a pair of double or loop-switch plugs 
adapted to be inserted into the spring-jack 
Switches of the boards, and when a plug is 
inserted into a switch it operates it, as here 
tofore indicated. The two contact-pieces of 
each plug are connected to the other appa 
ratus, as will be described, by the two insu 
lated conductors of a double or loop flexible 
switch-cord. is the rubber insulation of the 
plug, and S S are its two insulated contact 
pieces. 
The circuit connections connecting the con 

tact-pieces of the plugs are continuous and are 
flexible throughout their length or to such ex 
tent as to permit the required operations. 

II is a switching device for the pair of plugs 
and colds. This switching device has a rub 
ber frame (markedd) which supports and in 
Sulates the Warious parts. 
ff are two contact-springs. 
l, 2, 3, and 4 are contact-points located and 

insulated as shown and which form connec 
tions with the springs ff', as will be described. 

q is a sliding rod which passes through the 
It terminates at 

One end in the knobe, which is placed in a con 
Venient position for the operator to manipu 
late to draw the rod in and out to carry on 
the SWitching operations, as will be described. 

in O p is an irregularly-shaped rubber piece 
placed at the end of the rod q. The different 
sections or divisions of this rubber piece are 
marked in, O, and p, respectively, as indicated: 
The rod (I carries them in its reciprocating 
movement, and altogether they may be called 
the “commutator-piece” of the switching de 
vice. All the parts are constructed, insulated, 
mounted, and adjusted to perform the switch 
ing operations which I shall describe. 
The button e and the piece p furnish stops 

for the commutator-piece, which limit its in 
Ward and outward motions. 
When the commutator-piece is pushed in 

until its Outer stop is close to or against the 
standard of the framed, the springs ff' rest 
on piece p, and f is in contact with 3, and fis 
in contact with 1. When the commutator 
piece is pulled out into its central position 
and the Springs rest on O, spring f is out of 
contact with 1 and 2 and spring f is in con 
tact with 4. When the commutator-piece is 
pulled still farther out and the springs rest 
on n, f' is in contact with 3 and f is in con 
tact with 2. 

t is the operator's telephone. Sisher calling 
generator or battery. S is her test-battery, 
and it is a resistance-coil. . 
Each operator has one telephone and resist 

7 is the subscriber's telephone. 

ance-coil and may have one generator and 
battery. A. 

v is a clearing-out annunciator which may 
be unpolarized. There is one such annunci 
ator for each pair of cords. 
The connections of the operator's cord sys 

tem are as follows: The two contact-pieces 
SS of the pair of plugs are connected together 
by means of a flexible conductor of the pair 
of cords. The two other contact-pieces of 
the plugss's" are connected together by the 
Other conductor of the cords. The two cord 
circuits which connect said pairs of plug con 
tact-pieces are connected to the contact 
springs ff of the switching device, spring f 
being connected with SS, and f' with S's". The 
cord-circuits which connect S S and s' S', re 
spectively, are permanently continuous. 
The contact-points 2 and 3 of the switching 

device are connected together through the 
operator's telephone and resistance-coil, and 
1 and 3 are connected together through her 
calling-generator. The clearing-out annun 
ciator is connected on One side to point 4 
and on the other side to the circuit which 
connects contacts S. S. The test-battery is 
grounded on one side and connected on the 
other side to the circuit-Wire which connects 
the two telephone-coils. 
Each operator has as many pairs of switch 

plugs and cords with their switching devices 
and clearing-out annunciators as she may 
need for her work, and they are connected 
to her special apparatus Substantially as 
shown and described. The cords should be 
long enough so that she can reach any Switch 
at her board, and the apparatus should be 
suitably mounted for her work. The com 
mutator-piece of each Switching device should 
stand normally, or when it is not in use for 
switching a pair of lines, in its outer position, 
So that its springs rest on n. 
In the subscriber's-station apparatus shown 

in Fig. 5, 4 is a telephone-Switch. 5 is a sig 
nal-receiving bell. 6 is a calling-generator. 

S S S S 9 9 
are six calling-keys, and 10 is a clearing-out 
Switch. 
The calling-generator is a usual construc 

tion of calling-generator modified as follows: 
There is an insulated contact-piece on the 
armature-shaft, which is a half-circle and to 
which One end of the armature-coil is con 
nected. The remaining part of the circle is 
an insulation, as shown. There are two sta 
tionary springs which bear on diametrically 
opposite parts of that part of the shaft of 
which the insulated piece is a part and which 
in the movement of the armature alternately 
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make and break connection with said insu 
lated contact-piece. These springs are so 
placed in relation to the armature that one 
of them is connected with said insulated 
piece on the shaft when a current of one po 
larity is generated in the coil, and the other 
is connected to the insulated piece when the 
current of the other polarity is generated, 
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The calling-keys 8 S S 8 are three-point 

keys, having one point on which the key 
lever normally bears and another point nor 
mally insulated from the lever and with which 
the lever comes into contact when it is pressed 
away from the other point by the subscriber 
in making a call, as hereinafter described. 
The calling-keys 99 are two-point keys, 

having a point normally out of connection 
with the key-lever, but with which the lever 
comes in contact when it is pressed by the 
subscriber in making a call, as hereinafter 
indicated. 
The clearing-out switch 10 is the usual 

hand-switch employed to switch a telephone 
from one circuit to another. It contains a 
reciprocating block carrying three conduct 
ing-plates p'g' u', insulated from one another. 
Upon plate p' normally rest a pair of con 
tact-springs m, n, while upon plates g and it' 
rest pairs of contact-springs in n' and O' O', 
respectively. The reciprocating block, with 
its parts, is held by a spring normally in the 
position shown. When the subscriber presses 
the block, n. m. are out of contact with plate 
p' and are in contact with plates q' u', respec 
tively, and said plates q t' are out of con 
tact with springs o' o' and are in contact 
with springs n' in', respectively. 
The circuits and connections of the sub 

scriber's-station apparatus are substantially 
as shown and as follows: One side or branch 
of the line is connected through the pairs of 
contact-points normally in contact of two of 
the keys 88, passingin each case to the Spring 
first, and then passes through the pairs of con 
tact-points normally in contact of the two 
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other keys 8 S, passing in each case with 
these keys to the contact-point first. This 
side thence connects with the other side or 
branch of the subscriber's line. The line is 
separated or divided at a point which is in 
the circuit while the telephone is on the switch, 
and the two ends are connected to the two 
springs m m, respectively. One of the con 
tact-springs which bear, as described, on the 
armature-shaft is connected to one of the 
springs in', and the other spring n' is connected 
to the other side of the armature-coil than 
that to. which the insulated contact-piece is 
connected. This last spring n' bears on plate 
q', and the spring O', which also bears on this 
plate, is connected to the ground. The two 
keys 88 whose connection with the line-cir 
cuit was first described have their lower con 
tact-points (those upon which the lever maybe 
pressed by the subscriber) connected to said 
two contact-springs, respectively, of the call 
ing-generator, and the lower contact-points of 
the other two keys 88 are also connected to 
said springs, respectively. The two levers of 
the calling-keys 99 are connected to the sub 
scriber's end of his special calling-Wire, and 
the two contact-points of these keys 99 are 
connected to said two contact-springs, re 
spectively, of the calling-generator. 

It will be seen from the drawings and the 

592,378 

description heretofore made of the connec 
tions and of the apparatus that when the 
subscriber presses on one of the two keys S 
8, whose connection with the line was first 
described and operates his calling-generator 
one side or branch of the line is disconnected 
from the other and has a calling-current of 
one polarity sent over it, and that when the 
other key of the pair is depressed and the 
generator operated a current of the other po 
larity will go over that branch of the line. 
The circuit then established is from the sub 
scriber's ground through the contact estab 

7 o 
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lished on his pressing the key to the branch 
of the line connected to the key-lever and 
through the circuit of that branch to its 
ground connection at the central office here 
tofore described. The subscriber can there 
fore operate (or cause to indicate) at will 
either of the two polarized annunciators con 
nected into this branch. In like manner can 
the subscriber by operating his calling-gen 
erator and pressing on one or the other of his 
two other keys S 8 operate at will either of 
the two annunciators connected into the cir 
cuit with the other branch of the line. By 
pressing on the lever of one of the keys 9 and 
operating his generator he can send a current 
of one polarity through the special calling 

95 

Wire, and by pressing on the other key 9 and 
operating his generator he can send a current 
of the other polarity through the special call 
ing-wire. He can therefore at will operate 
either of the annunciators connected in cir 
cuit with his special calling-wire. The cir 

IOC) 

cuit then established is from the ground 
through the generator and the contact estab 
lished on pressing the key to the calling-wire 
and through its circuit to its ground connec 
tion at the central office. Any subscriber 
can therefore at Will cause any of his six an 
nunciators at the central office to indicate a 
call. 

I prefer to mark or designate the six call 
ing-keys at a Subscriber's station A, B, C, D, 
E, and F, respectively, to correspond with 
the six classes of boards at which his six call 
ing-annunciators are respectively located. 
The operation of the system is as follows: 

When a subscriber Wants to converse with 
any other, he finds in the exchange list or 
catalogue the number and designation of the 
line wanted. He then presses on the key 
corresponding with the designation or class 
of the line wanted and operates his calling 
generator. For instance, if the line wanted 
belongs to class A he presses on key A, or if 
to class B he presses on key B, &c. He 
thereby calls an operator located at a board 
where he and the subscriber wanted each has 
a line-switch. The operator on observing the 
indication places one plug of a pair of her 
switch-plugs in the subscriber's switch, and 
her telephone is thereby included in a closed 
circuit with his line and she finds out by 
conversation what line is wanted. The cir 
cuit is complete by the pair of cords used, the 
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contact-springs ff' connected to its flexible 
Conductors and contact-pieces 32, which are 
connected to the two sides of her telephone. 
When she finds out what line is wanted, she 
places a contact-piece of the other plug of the 
pair on the third or insulated contact-piece 
of the Switch of the line wanted. If the line 
tested is not switched at any board, a test 
circuit is complete from the ground through 
the test-battery and operator's telephone to 
the line, through the circuit of the line and 
the pairs of contact-points of its switches on 
the Several boards, and thence to ground 
through the rheotome. The operator will 
then distinguish in her telephone the make 
and break of a rheotome in the circuit and 
Will therefore know that the line is not 
Switched at any board. She then places the 
plug in the switch of the line tested, and both 
lines (then disconnected from their ground 
connection through the rheotome) are con 
nected into a metallic circuit, and this circuit 
is bridged at the central office by a circuit 
connection which contains the operator's tele 
phone and resistance-coil. She then pushes 
the commutator-piece of the switching device 
of the pair of cords so that the springs rest 
On piece p, and spring f' is still in contact 
With piece 3 and f is in contact with 1. A 
bridge to the metallic circuit is thereby es 
tablished which contains the calling-genera 
tor and a calling-current will pass in split 
circuit to the two lines and operate the signal 
bell of the subscriber wanted. The operator 
then pulls the commutator-piece out, so that 
the Springs rest on O, and the two lines are in 
a metallic circuit which is bridged or cross 
connected by the clearing-out annunciator, 
while neither the telephone nor the calling 
generator is connected to their circuit. The 
connection. With the annunciator is made by 
the closing of connection between f' and 4 
and the circuit connections, as described. 

If at any time the operator desires to listen 
to the circuit of the lines to determine whether 
conversation is finished, she pulls the com 
mutator-piece of the switching device, so that 
the springs rest on 2 and 3. The metallic 
circuit is thus bridged by her telephone and 
resistance-coil, and she can hear any conver 
sation which is passing over the circuit. The 
resistance-coil prevents an undue amount of 
telephone-current from passing over her tele 
phone-circuit when the commutator-piece is 
in the situation described. 

If When the test was made, as described, the 
line had been switched at any board, the cir 
cuit of the line at the rheotome Would have 
been open at the pair of contact-points of the 
switch used in switching and the operator 
Would not distinguish the make and break of 
the rheotome and would thereby know that 
the line was already switched for use. 
The operator at any board can only test the 

lines of the exchange which have switches lo 
cated at her board. She will have no occa 
sion to test any of the other lines. 

5 

When the subscribers are through conver 
sation, either one can press on his clearing 
out switch and at the same time operate his 
calling-generator. By such operations the 
subscriber's generator is disconnected from 
its ground connection and is looped into the 
circuit of the two lines, and a calling-circuit 
will go through the circuit and will operate 
the clearing-out annunciator which is in it. 
The operator who made the connection Will 
thereby know that the subscribers wish to be 
disconnected or cleared out. 

It will be observed that when the subscrib 
ers are connected together, as described, and 
the position of the commutator-piece of the 
switching device of the pair of cords is such 
that the openings ff' rest on O, the metallic 
circuit of the two lines is bridged or cross 
connected at the central office by a circuit 
which contains the clearing-out annunciator 
of the pair of cords. The clearing-out an 
nunciators should preferably be of high re 
sistance and such as to afford considerable 
retardation to the passage of telephone-cur 
rents. It will also be observed that When the 
commutator-piece is in one of its other tWO po 
sitions the metallic circuit is bridged or cross 
connected by the operator's telephone, and 
when it is in its third position the circuit is 
bridged by the generator. 

It will be observed that when the two lines 
are connected together for conversation their 
circuit is grounded at the central office 
through part of their annunciators and their 
retardation-coils. The retardation-coils pre 
vent or minimize the effect on the circuit 
which might arise from other metallic cir 
cuits connected in like manner to the ground. 
The annunciators themselves offer a retarda 
tion to any such effect, and the use, size, and 
construction of the special retardation-coils 
will depend on the construction and condi 
tions of the other apparatus and circuits of 
the exchange. The retardation-coils also pro 
vide a resistance which will decrease the 
amount of calling-current passing through 
the annunciators connected with them when 
the clearing-out signal is sent in. 
In metallic-circuit exchanges of large size 

the lines will generally be in cables. The spe 
cial calling-wires, which I have described as 
a part of the system, may be copper wires of 
small diameter. There is no other apparatus 
than the subscribers generators and the call 
ing-annunciators to operate in circuit With 
them, and it is not material to have the re 
sistance small. In the system shown and de 
scribed there is but one strand or wire for 
the calling - wire for each subscriber, and 
there are two insulated strands or Wires for 
his metallic circuit. In the cables used in 
this system. I plan to use copper Wires of 
small diameter for the calling-wires, each 
placed in a space or angle formed in laying up 
the insulated metallic-circuit conductors in 
the usual way, so that each calling-wire will 
be in a separate angle or space between the 
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insulated conductors and said wires will be 
insulated and held apart by said insulated 
conductors. No other insulation in the cable 
need be provided for the calling-wires and 
they need not increase the size and will not 
greatly increase the cost of the cables. Fig. 
.7 shows an end or sectional view of a cable 
Such as I have described. 
More than one calling-wire may be used for 

each line of the exchange, each connected as 
described and provided with calling-keys 
and annunciators, as described for the call 
ing-wires. In this way the subscribers may 
be provided with a greater number of annun 
ciators than the six shown and described, and 
the lines and the switchboards may be di 
vided into a greater number of classes to cor 
respond and connected substantially as in 
dicated, with one connection for each line on 
each board of its class and on one board of each 
of the other classes, and at boards where the 
line has annunciators. 

It is also evident that one of the six calling 
annunciators shown for each line may be left 
out of its circuit and the lines and boards 
may be divided into five sections or classes, 
with a switch for each line on each board of 
its class and on One board of each of the 
other classes and an annunciator for each 
line placed at a board of each class and where 
the line has a switch. Other annunciators 
for the several lines may in like manner be 
left out of the respective circuits, and a less 
number of divisions or classes of lines and 
boards made to correspond. 

I use the terms “bridge’ and “cross-con 
nect’ in connection with a complete metallic 
circuit to describe a connection between one 
side or branch of a circuit and its other 
side or branch, and an instrument in a bridge 
or cross-connecting circuit to the metallic cir 
cuit is not in the direct circuit, but is in a 
circuit connection across the two sides or 
branches of the metallic circuit. 

I claim as my invention and desire to secure 
by Letters Patent 

1. In a telephone - exchange system, the 
combination of metallic-circuit lines divided 
into six classes, the switchboards divided into 
six classes, one class of boards for each class 
of lines, each line having a switch on each 
board of its class and on one board of each of 
the other classes, and each branch of each line 
being normally grounded at the central office, 
six polarized annunciators for each line, one 
being located in each class of boards and at a 
board where the line has a switch, two being 
connected in opposite polarity in one branch of 
the line, two others being connected in oppo 
site polarity in the other branch of the line and 
the other two being connected in opposite po 
larity in a special calling-wire for the line, elec 
tric calling apparatus and keys or switches at 
each subscriber's station whereby the sub 
scriber may at will send a current of either po 
larity into a circuit from the ground through 
either branch of his line or his special calling 

wire to the office ground, and switch-connect 
ing apparatus Whereby the operator at any 
board may connect together any two lines 
which have their switches at the board sub 
stantially as set forth. 

2. In a telephone - exchange system, the 
combination of metallic-circuit telephone 
lines divided into five classes, switchboards 
divided into five classes, one class of boards 
for each class of lines, switches for said lines, 
one switch for each line on each board of its 
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class and on one board of each of the other . 
classes, each branch of each line being nor 
mally grounded at the central office, a special 
calling-wire for each line, two polarized an 
nunciators connected in opposite polarity in 
each of the two branches of each line in four 
of said classes at boards where the line has 
Switches, an annunciator in the special call 
ing-wire for the line located at a board of the 
other class where the line has a switch, electric 
calling apparatus, and keys or switches at the 
subscriber's station whereby the subscriber 
may at will send a calling-current of either 
polarity from his ground through either side 
or branch of his line to its central-office 
ground or may send a calling-current through 
his Special calling-Wire, and connecting appa 
ratus whereby the operator at any board may 
connect together any two lines which have 
their switches at her board, substantially as 
set forth. 

3. In a telephone-exchange system, the 
combination of metallic-circuit lines divided 
into five classes, switchboards divided into 
five classes, one class of boards for each class 
of lines, switches for said lines, one switchfor 
each line on each. board of its class and on 
one board of each of the other classes, each 
branch of each line being normally grounded 
at the central office, two polarized annuncia 
tors connected in opposite polarity in one 
branch of each line, an annunciator connected 
in the other branch of the line, a special call 
ing-wire for each line, two polarized annun 
ciators connected in opposite polarity in said 
special calling-wire, said five annunciators of 
each line being located in the five classes of 
boards at boards where the line has switches, 
electric calling apparatus whereby any sub 
scriber may send a calling-current of either 
polarity through either the said first-men 
tioned branch of his line or his special call 
ling-wire, or send a calling-current through 
the other branch of his line, and connecting 
apparatus whereby the operator at any board 
may connect together any two lines which 
have their switches at herboard, substantially 
as set forth. 

4. In a telephone - exchange system, the 
combination of metallic-circuit lines divided. 
into four classes, switchboards divided into 
four classes, one class of boards for each class 
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one board of each of the other classes, each branch of each line being normally grounded 

  



O. 

25 

35 

45 

55 

592,373 t 

at the central office, a special calling-wire for 
each line, two polarized annunciators con 
nected in opposite polarity in one branch of 
the line, an annunciator in the other branch 
of the line, an annunciator in the Special call 
ing-wire of the line, the four annunciators 
of the line being located at boards in the four 
classes of boards and where the line has 
switches, electric calling apparatus whereby 
the subscriber may send a calling-current of 
either polarity through said first-mentioned 
branch of his line and may send a calling 
current through the other branch of the line 
and through his special calling-wire, and con 
necting apparatus whereby the operator at 
any board may connect together any two 
lines which have their switches at her board, 
substantially as Set forth. 

5. In a telephone - exchange System, the 
combination of metallic-circuit lines divided 
into four classes, switchboards divided into 
four classes, one class of boards for each class 
of lines, switches for said lines, one switch for 
each line on each board of its class and on 
one board of each of the other classes, each 
branch of each line being normally grounded 
at the central office, a special calling-wire for 
each line, two polarized annunciators con 
nected in opposite polarity in the special call 
ing-wire, and an annunciator in each branch 
of the line, the four annunciators of a line 
being located at boards in the four classes of 
boards, and where the line has Switches, and 
electric calling apparatus whereby the sub 
scriber may send a calling-current of either 
polarity through his special calling-wire or a 
calling-current through each branch of his 
line, and connecting apparatus whereby the 
operator at either board may connect together 
any two lines which have their switches at 
her board, substantially as set forth. 

6. In a telephone - exchange system, the 
combination of metalic-circuit lines divided 
into three classes, switchboards divided into 
three classes, One class of boards for each class 
of lines, switches for said lines, one switchfor 
each line on each board of its class and on 
one board of each of the other classes, a spe 
cial calling-wire for each line, an annunciator 
in each branch of the line, an annunciator in 
the special calling-Wire of the line, the three 
annunciators of the line being located in the 
three classes of boards and where the line has 
SWitches, electric calling apparatus whereby 
the subscriber may send a calling-current 
through either branch of his line and through 
his special calling-wire, and connecting ap 
paratus whereby the operator at any board 
may connect together any two lines which 
have their switches at her board, substan 
tially as set forth. 

7. In a subscriber's-station apparatus, four 
calling-keys normally in the circuit of his me 
tallic-circuit line, a calling-generator having 
commutator parts and connections for taking 
currents of either polarity and circuits and 
connections whereby the subscriber may on 

operating his generator and pressing on One 
and another of his calling-keys disconnect 
the two branches of his line from each other 
and send through each a current of either 
polarity, substantially as Set forth. 

8. In a telephone-exchange system, a ne 
tallic-circuit line, and four calling-keys at the 
subscriber's station, each having a levernor 
mally in contact with a point and another 
point with which the lever comes in contact 
when it is pressed by the subscriber a Way 
from its other point, said line passing succes 
sively through the contacts of the keys nor 
mally in contact passing in two of the keys to 
the levers first and in the other two keys to 
the points first, in combination with a mag 
neto-generator having a commutator-piece 
and two commutator-springs for taking cur 
rents of the two polarities, the two commu 
tator-springs being connected to the two 
points respectively not in normal contact 
with the levers of the first-mentioned keys 
and also to the similar points respectively of 
the other two keys, said commutator-pieces 
being connected to one end of the armature 
coil and the other end of the coil being con 
nected to the ground, substantially as set 
forth. 

9. In a telephone - exchange system, the 
combination of the lines divided into six 
classes, the switchboards for said lines divided 
into six classes, one class of boards for each 
class of lines, switches for said lines, one 
switch for each line on each board of its class 
and on one board of each of the five other 
classes, signaling apparatus for each line giv 
ing at the will of the subscriber six indica 
tions, one at a board in each of the classes of 
boards and where his line has a switch, and 
connecting apparatus at each board whereby 
an operator at the board may connect together 
any two lines which have their switches at her 
board, substantially as set forth. 

10. In a telephone-exchange system, the 
combination of the lines divided into five 
classes, switchboards for said lines divided 
into five classes, one class of boards for each 
class of lines, switches for said lines, one 
switch for each line on each board of its class 
and on One board of each of the four other 
classes, signaling apparatus for each line giv 
ing at the will of the subscriber five indica 
tions, one at a board in each of the classes of 
boards and where his line has a switch, and 
connecting apparatus at each board where 
by an operator at the board may connect to 
gether any two limes which have their switches 
at her board, substantially as set forth. 

11. In a switching device, two circuit 
changing springs f, f', placed centrally, the 
Outer points 1, 4, and the inner points 2, 3, 
all in the same plane and insulated from one 
another, in combination. With the commuta 
tor-piece in, O, ), provided with commutator 
surfaces in different planes, against which 
the springs.f, f', alternately press as the com 
mutator-piece is moved to its different posi 
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tions there being three surfaces against which 
Spring falternately presses, each of which is 
farther than the other from the center of the 
commutator-piece in its line of motion, there 

5 also being three surfaces against which spring 

O 

f" alternately presses, the middle surface be 
ing farther from such center of the commu 
tator-piece, and the two other surfaces being 
in the same plane with each other, whereby 
in the first position of the commutator-piece 
Springsff" are in contact with the points 2 
and 3, respectively, in the second position of 

the commutator-piece, f' is in contact with 4 
and f out of contact with 2, and in the third 
position of the commutator-piece,f, f', are in 15 
contact with 1 and 3, respectively, substan 
tially as set forth. 

In Witness whereof Ihereunto subscribe my 
name this 23d day of June, 1890. 

MILO G. KELLOGG. 
Witnesses: 

EMIL ABEN HEIM, 
C. STRICH-CHAPELL. 


