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UNITED STATES PATENT OFFICE. 

MILO G. KELLOGG, OF CHICAGO, ILLINOIS, ASSIGNOR TO TIIE KELLOGG 
SWITCHBOARD AND SUPPLY COMPANY, OF SAME PLACE. 

MULTIPLE SWITCHBOARD. 

SPECIFICATION forming part of Letters Patent No. 592,363, dated October 26, 1897. 
Application filed March 24, 1890, Serial No. 345,064, (No model) 

To all whom it 7)Gulf Concer. 
IBe it known that I, MILO G. KELLOGG, of 

Chicago, in the county of Cook and State of 
Illinois, have invented certain new and useful 
Improvements in Multiple 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 is related to the telephone-ex 

change system described in my Patents No. 
424,310, dated March 25, 1890, and No. 427,087, 
dated May 6, 1890, and also to an application 
of mine, Serial No. 345,063, filed March 24, 
1890. It also contains a metallic-circuit sys 
tem of testing, answering, and switching the 
various lines of an exchange. In said pat 
ents the lines of the exchange are divided 
into two classes or divisions, and the multiple 
switchboards of the exchange are also divided 
into two classes or divisions. 
of one class is a switching device for each line 
of one class, and each line of that class has a 
Switching connection on a board of the other 
class. Each line of the other class has a 
Switching connection on each board of the 
other class and also on some one board of the 
first class. In said application, Serial No. 
345,063, the lines of the exchange are divided 
into three or more classes, and the switch 
boards of the exchange are divided into three 
or more classes to correspond. Each line of 
One class has a Switching connection on each 
board of one class of boards and on one board 
in each of the other classes. Each line of a 
second class has a switching connection on 
each board of a second class and on one board 
in each of the other classes. Each line of a 
third class has a switching connection on each 
board of a third class of boards and on one 
board in each of the other classes. In said 
application three classes of boards and lines 
are shown, but other divisions may be made, 
as therein indicated. In all of said applica 
cations the subscribers can at will call to the 
operator at a switchboard in each class of 
boards and to one at which his line has a 
switching connection, and the operators at 
any board can connect together any two lines 
which have switching devices at their board 

On each board 

and may test any such line to determine 
whether or not it is in use. 

In the invention which I shall now describe 
the switchboards are shown as divided into 
four classes, and the lines are described as di 
vided into four classes to correspond. Each 
line of one class has a switching connection 
on each board of its class and on one board 
of each of the other classes. The subscribers 
can at will call an operator on a board of each 
class of boards and at a board where his line 
has a switching connection, and the operators 
at any board can connect any two lines to 
gether which have switching connections at 
their board and test any such line to deter 
mine whether or not it is in use. 
The invention relates especially to the call 

ing system which I shall describe, whereby 
the subscribers may at will make their calls 
to either class of boards. The calling system 
can be extended in the line shown and as 
will be indicated, so that the subscribers may 
at will make their calls to a board in each of 
six or eight or more classes of boards and 
the lines be correspondingly divided and con 
nected. By such system a very large num 
ber of lines can be operated in one telephone 
eXchange system and the service made as 
promptly and as Satisfactorily to the subscrib 
ers as when the exchange consists of but few 
Subscribers. 

In the accompanying drawings, illustrating 
my invention, Figure 1 represents a front 
view of a section of one of the switchboards. 
Fig. 2 shows a complete diagram of the main 
line central-office apparatus, circuits, and 
connections of a telephone-exchange system 
with four classes or divisions of switchboards 
(designed to accommodate an exchange whose 
lines are divided into four classes) with two 
Switchboards for each class of boards and 
two lines, one lille for each class A and C of 
lines. Fig. 3 shows in detail the calling-an 
nunciators used at the central office. Fig. 4 
shows in diagram an operator's cord system 
or apparatus to be used with the boards. 
Fig. 5 shows in diagram a subscriber's-station 
apparatus to be used at the subscriber's sta 
tion of each line. Fig. 6 shows an end view 
of the calling-generator shaft of the sub 
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scriber's-station apparatus with two commu 
tator-springs, one bearing on each side of the 
shaft. 
G in each case in the drawings represents a 

ground connection. 
In Fig. 2, A' A represent the two boards of 

one class of division of boards; B'B', the two 
boards of a second class; C'C', the two boards 
of a third class, and D' D, the two boards of 
a fourth class. The four classes or divisions. 
of boards are indicated by the letters A, B, 
C, and D, respectively, to correspond. Each 
board is indicated as a sectional view of a 
section of its board, as indicated by the line 
de in Fig. 1. 
For convenience in designation I call one 

class of lines' class A,” a second class “class 
B,’ a third “class C,’ and a fourth “class 
D’ of lines. Each line of a class is indicated 
in the catalogue or list and elsewhere by the 
letter or designation of its class-as, for in 
stance, one line is designated “32^,’ another 
“365B,” a third “376, and a fourth “4P.” 
The peculiar designations of the various 

classes of boards and lines and of the lines in 
each class are immaterial, so long as the di 
vision is made as indicated and the distinc 
tion is kept up. 
Each line of class A, for example, has a 

spring-jack or other suitable switch on each 
board of class A and on one board of each of 
the other classes. Each line of class B has a 
switch on each board of class B and on one 
board of each of the other classes. Each line 
of class Chas a switch on each board of class C 
and on One board of each of the other classes. 

of class D and on one board of each of the 
other classes. 
Each of the switches, as shown, has a con 

tact-spring which normally bears on a con 
tact-point and is separated from the point 
whilea, switch-plugis inserted into the switch, 
and has also a third or insulated contact-piece 
insulated from the rest, except by the circuit 
connections. This third or insulated contact piece is placed along the switch-hole, so that 
a test-plug can readily be applied to it for 
testing and so that one of the contact-pieces 
of a loop-switch pluginserted 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 inserted 
into a switch it raises the contact-spring of 
the switch from the contact-point on which 
it normally bears and the two contact-pieces 
of the plug form connection with the spring 
and the third or insulated contact-piece of the 
switch, respectively. 

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

a, b are rubber strips, of the shape substan 
tially as shown, on which the metal parts of 
the switches are mounted and through fronts 
of which are the switch-holes ll. These holes' 

592,363 

are rectilinear and are adapted to receive and 
guide the switch-plugs and cause them to op 
erate the switches, as indicated. 
The calling-annunciators shown in Fig. 2 

and in greater detail in Fig. 3 are polarized 
annunciators of known construction. Each 
annunciator responds or indicates a call when 
an electric current of one polarity passes 
through its circuit, but will not respond or 
indicate when a current of the opposite polar 
ity passes through it. 

For each subscriber of the exchange there 
are four polarized annunciators, one annun 
ciator being located at that board of the sec 
tion of boards to each of which the line is con 
nected where calls of the line are to be an 
swered, and the other annunciators being lo 
cated, respectively, one at each of the boards 
of the othersections of boards where the line 
switching devices are located and where the 
calls of the line are to be answered. 
R is an electric rheotome or circuit-breaker, 

which may be of substantially the form shown 
or of other forms, by which an electric circuit 
may be alternately made and broken. In the 
rheotome shown there may be a gear-move 
ment actuated by a spring, which in its op 
eration 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: One side or branch of a line is 
connected to all the contact-pieces if of the 
switches of the line on the different boards of 
the exchange and the other side or branch of 
the line passes normally successively through 
the pairs of contact-points g h of the line 
switches on the different boards of exchange, 
passing in each case to the spring first. It 
then passes successively through two of the 
annunciators of the line, one of which is con 
nected into the circuit, so that it will be actu 
ated by a current of one polarity, and the other 
of which is so connected into the circuit as to 
be actuated by a current of opposite polarity. 
The line is thence connected to one of the 
contact-points of the rheotome, the other point 
of the rheotome being connected with the ground. 
Each subscriber has also a special calling 
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wire in addition to his regular or talking line, 
as above indicated. This special calling-wire 
is connected at the central office with the sub 
scriber's regular or talking line with the line 
annunciators between the connection and the 

2O 

line ground, and it has in its circuit the other 
two annunciators of the subscriber connected 
into its circuit, so that one of the annunciators 
will be actuated by a current of one polarity 
and the other will be actuated by a current 
of the opposite polarity passing through their 
circuit. 
In the operator's cord system shown in 

Fig. 4, DD are a pair of loop-switch plugs 
adapted to be inserted into the spring-jack 
switches of the boards, and when a plug is 
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inserted into a switch it operates it, as here- tact-pieces 2 and 3 are connected together 
tofore described. The two contact-pieces of 
each plug are connected to the other appara 
tus by the two insulated conductors of a 
double or loop flexible switch-cord. is the 
rubber insulation of a plug, and S s' are its 
two insulated contact-pieces. FI is a switch 
ing device for the pair of plugs and cords. 
This switching device has a rubber frame 
(marked d) which supports and insulates the 
Various parts. ff" are two contact-springs. 
1, 2, and 3 are contact-points located and in 
Sulated Substantially as shown and which 
form connections with said springs ff', sub 
stantially as will be hereinafter described. 
is a sliding rod which passes through the. 
framed. It terminates at one end in a but 
tone, which is placed in a convenient posi 
tion for the operator to manipulate to draw 
the rod in and out in order to carry on the 
intended switching operations. m. O p is an 
irregularly-shaped rubber placed at the end 
of the rod q. The different sections or divi 
sions of this rubber piece are marked in Op, 
respectively, as indicated in the drawings. 
The rod (I carries in its reciprocating move 
ments the rubber piece in Op. These pieces, 
which move together, may be called the “com 
lmutator-piece’ of the switching device. All 
the parts of the switching device are con 
Structed, insulated, mounted, and adjusted 
to perform the switching operations which I 
shall now describe. The button e and the 
piece p furnish shoulders or stops for the 
commutator-piece, which limititsinward and 
OltWard motions. When the commutator 
pieceispushed in until the outer stop is against 
or close to the standard of the frame, the two 
Springs ff rest on piece p and are insulated 
from the contact points or pieces 123. When 
the commutator-piece is pulled out to its cen 
tral position, so that the springs rest on piece 
o, Spring f' is in contact with piece 3 and fis 
in contact with 1. When the piece is pulled 
Still farther out, so that the springs rest on 
n, f' is still in contact with 3 and f has passed 
Out of contact with and into contact with 2. 

k is a two-point key, the points of which 
are normally in contact, but are open while 
the Operator depresses the key-lever. 

t is the operator's telephone; S, her calling 
generator;.S', a test-battery. U is a resist 
ance-coil. Each operator has one of each of 
these parts. 

'' is a clearing-out annunciator. There is 
One such annunciator for each pair of cords. 
The connections of the operator's cord sys 

tem are as follows: The two contact-piecess 
S Of the pair of plugs are connected together 
by means of two flexible conductors of the 
tWOSwitch-cords, and the clearing-out annun 
ciator may be placed in their circuit, as shown. 
The two other contact-pieces of the plugs s' 
s' are connected by the other conductors of 
the cords. The two cord-circuits which con 
nect Said pairs of plug contact-pieces are con 
nected to the springs ff", respectively. Con 

through the operator's telephone and resist 
arce-coil, and pieces and 3 are connected to 
gether through the operator's calling-genera 
tor and the contact-points of her key. The 
test-battery is grounded on one side and is 
connected on its other side to the circuit, which 
connects the telephone and piece 3. 
Each operator has as many pairs of Switch 

plugs and cords, with their switching devices 
and clearing-out annunciators, as she may 
need, and they are connected to her special 
apparatus, substantially as shown and de 
scribed. The switch - cords should be long 
enough so that she can reach with any plug 
any switch at her board, and the cord appa 
ratus should be conveniently mounted for her 
work. The commutator-piece of the switch 
ing device is placed normally, or when the 
pair of plugs are not in use for switching, in 
its outer position, so that the springs rest on 
piece n. 

In the Subscriber's-station apparatus shown 
in Fig. 5, 4 is the telephone-switch, 5 is the 
Signal-receiving bell, 6 is the calling-genera 
tor, 7 is the subscriber's telephone, and 8 8 
8 S are four calling-keys. The calling-gen 
erator is a usual construction of magneto-gen 
erator modified as follows: There is an insul 
lated contact-piece on the armature-shaft 
which is a half-circle and to which one end 
of the armature-coil is connected. The re 
maining part of the circle is an insulation, as 
shown. There are two stationary contact 
springs, as shown, which bear on diametric 
ally opposite parts of that part of the shaft 
of which the insulated piece is a part and 
Which in the movement of the armatuire alter 
nately make and break connection with said 
insulated piece. The levers of two of said 
calling-keys are connected to one of said con 
tact-springs of the generator, and the levers 
of the other two keys are connected to said 
Other contact-spring. The contact-points of 
two of the keys, whose levers are connected 
to the two contact-springs, respectively, of 
the calling-generator, are connected to the 
ground, and those of the two other keys are 
connected to the special calling-wire of the 
subscriber. The lever and point of each key 
are normally open to each other, but are 
closed to each other while the subscriber 
presses on the key when he sends in a call. 
The subscriber's line is normally open to 

the ground at his station, but is grounded 
While he operates either of the two first-men 
tioned keys. His special calling-wire is nor 
mally open to his line at his station, but is 
connected with the line when he operates 
either of the other two keys. 
When the subscriber's telephone is on its 

switch, the calling-generator is in the circuit 
of the line, with the armature-coil between 
said insulated contact-piece on the shaft and 
the normal ground connection of the line at 
the central Office. 

It is well known that when the magneto 
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calling-generators are operated a current of 
one polarity is generated during one half of 
the revolution of the armature and a current of the opposite polarity is generated during 
the other half of the revolution. It is evi 
dent, therefore, that a subscriber may by clos 
ing the contact of one of the calling-keys 
which has its contact-point connected to the 
ground send a current of one polarity through 
the circuit from the ground established to the 
office ground of the line, and that by closing 
the contact of the other key whose contact 
point is connected with the ground he may 
send a current of the other polarity to the cir 
cuit, and that as the two annunciators are con 
nected into this circuit, so as to operate by 
currents of opposite polarity, he may at will 
cause either one to indicate a call. It is also 
evident that when he operates one of the other 
keys he establishes a circuit which includes , 
the special calling-wire of the subscriber and 
its two annunciators and the calling-genera 
tor and that branch of his line which is nor 
mally grounded at the central office, and on 
operating the generator and pressing on one 
of the keys one of the annunciators in his 
special calling-wire will be operated, and that 
by pressing on the other key and operating : 
the generator the last annunciator will also 
be operated. The subscriber can, therefore, 
by pressing on the lever of one or other of his 
four calling-keys cause at will any of his an 
Aleiators at the central office to indicate a 
Call. 

I prefer to designate and mark the four 
keys A, B, C, and D, respectively, to corre 
spond with the classes of boards at which are : 
located the annunciators they operate, respec 
tively. 
The operation of the system is as follows: 

When a subscriber wishes to call for any other 
subscriber, he finds out from the exchange 

45 

... the subscriber wanted have a line-switch. The 
operator on observing the indication places 

55 

list the number and designation of the line 
Wanted. If the line wanted belongs to class ; 
A of lines, he presses on key A and operates : 
his generator; if to class B, he presses on key 
B; if to class C, he presses on key C; if to 
class D, he presses on key D, each time oper 
ating the generator. He thereby calls the op 
erator located at the board where both he and 

one plug of a pair of her switch-plugs in his 
switch, and her telephone is thereby included 
in a closed circuit of the subscriber's line, 
and she can by conversation find out what 
line is wanted. The circuit is completed 
by the cords of the plugs used, the contact 
springs ff of the switching device of the 
cords, and the contact-pieces 23, which are 
connected to the two sides of the telephone. 
When the operator finds out what line is 
wanted, she tests it by placing the contact 
pieces of the other plug of the pair on the 
third or insulated contact-piece of its switch. 
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 tele 
phone 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, and the opera 
tor will distinguish in her telephone the make 
and break of a rheotome in the circuit and 
know that the line is not switched. She then 75 
places the plug in the switch 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 
which contains the telephone and resistance 
coil. She then pushes the commutator-piece 
of the switching device, so that the springs 
rest on piece O, when spring f' is still in con 
tact with contact-point 3 and spring f is in 
contact with point 1. A bridge to the metal 
lic circuit is thereby established which con 
tains the calling-generator, and a calling-cur 
rent will pass in split current to both lines 
and operate the signal-bell of the subscriber 
Wanted. 
mutator-piece, so that the springs rest on p 
and the two lines are in metallic circuit, 
which is notbridged by the telephone or gene 
rator and with which neither of them are con 
nected. 

If at any time the operator desires to listen 
to the circuit of the lines to determine whether 
conversation is finished, she presses on her 
key k, so as to open its contacts, and While 
the key is in that position pulls the commu 
tator-piece of the switching device to the po 
sition where the springs rest on points 2 and 
3. The metallic circuit is thus bridged by 
her telephone and resistance-coil and she can 
hear any conversation which may be passing 
through the circuit. The resistance-coil pre 
vents an undue amount of any telephone-cur 
rent from passing through the telephone, and 
the use of the key is to prevent a generator 
current from passing to the metallic circuit 
while the springs are passing over the piece O. 

In this application I use the expressions 
“bridge’ and “cross-connect” with refer 
ence to a metallic circuit to describe a con 
nection from one side or branch of the cir 
cuit to the other side or branch of the circuit, 
and an instrument in a bridge or cross-con 
necting circuit is not in the direct metallic 
circuit, but is in a circuit which bridges 
across the two sides or branches of the me 
tallic circuit. 

If when the test was made as described the 
line had been switched at any board, the cir 
cuit to the rheotome would have been open 
at the pair of contact-points of the Switch 
used and the operator would not have distin 
guished the make and break of a rheotome 
and would thereby know that the line was al 
ready switched for use. 
The operator at any board can only test the 

lines of the exchange which have their switch 
ing connections located at her board. She 
has no need to test any of the other lines. 

The operator then presses the com 
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More than one special calling-wire for each 
line of the exchange may be employed in 
Very large exchanges, each calling-wire being 
equipped with annunciators and keys and 
connected to the other circuits, as described 
for the calling-wires shown, and the switch 
boards and lines of the exchange may be 
divided into as many classes as there are 
annunciators for each line, provided with 
Switches, and connected to the various boards, 
substantially as indicated for the classes and 
boards herein described. 
The special calling-wires may be connected 

(provided with switches and annunciators) 
in other ways from that herein described, 
so as to perform practically the same opera 
tion in providing calls for different classes 
of boards. They may be used in connection 
With single-circuit as well as in connection 
with metallic-circuit systems and serve in 
providing calls where the lines and boards 
are divided and operated in several classes, in 
the manner indicated above. 
To Operate the clearing-out annunciator 2, 

a generators' may be placed at the subscrib 
er's station in the circuit connection contain 
ing the bell 5, or suitable switch devices may 
be provided, whereby the generator 6 may be 
looped into the metallic circuit of two con 
nected lines to send the clearing-out signal. 

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

1. In a telephone - exchange system, the 
combination of telephone-lines divided into 
four classes, the SWitchboards divided into 
four classes, one class of boards for each class 
of lines, each line having a switch on each 
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board of its class and on one board of each 
of the other classes, special calling-wires, one 
for each line and extending from the line 
station to the central office, polarized annun 
ciators, four for each line, two connected in 
opposite polarity in the line-circuit and two 
connected in opposite polarity in its calling 
wire, one annunciator being located in each 
class of boards at a board where the line has 
a switch, electrical apparatus and switching 
connections at each subscriber's station by 
which he may at will send a current of either 
polarity to either his line-circuit or his spe 
cial calling-wire circuit, and connecting ap 
paratus at each board by which the operator 
may at Will connect together any two lines 
which have their switches at her board, sub 
stantially as set forth. 

2. In a telephone - exchange system, the 
combination of telephone-lines divided into 
four classes, the switchboards divided into 
four classes, one class of boards for each class 
of lines, each line connected to all the boards 
of its class and to one board of each of the 
other classes, special calling-wires, one for 
each line and extending from the line-station 
to the central office, polarized annunciators, 
four for each line, two connected in opposite 
polarity in the line-circuit and two connected 
in opposite polarity in its calling-wire, one 

annunciator being located in each class of 
boards at a board where the line has a switch, 
electrical apparatus and switching connec 
tions at each subscriber's station by which 
he may send at will a current of either po 
larity to either his line-circuit or his special 
calling-circuit, and connecting apparatus at 
each board by which the operator may at will 
connect together any two lines which are con 
nected to her board, substantially as set forth. 

3. In a telephone - exchange system, the 
combination of telephone-lines divided into 
two classes, switchboards divided into two 
classes, one class of boards for each class of 
lines, switches for the lines, one switch for 
each line on each board of its class and on 
one board of the other class, an annunciator 
in the circuit of a line located at a board of 
one class of boards where the line has a switch, 
a special calling-wire for said line extending 
from the central office to the subscriber's Sta 
tion, an annunciator in said special calling 
wire located at a board of the other class of 
boards where the line has a switch, electric 
calling apparatus whereby the subscriber 
may at will operate either of said annunci 
ators, and connecting apparatus whereby the 
operator at any board where said line has a 
switch may connect the line with any lines 
which have their switches at her board, Sub 
stantially as set forth. 

4. In a telephone - exchange system, the 
combination of telephone-lines divided into 
three classes, switchboards divided into three 
classes, one class of boards for each class of 
lines, switches for the lines, one switch for 
each line on each board of its class and On 
one board of the other classes, two polarized 
annunciators connected in opposite polarity 
in the circuit of a line located at a board of 
each of two classes of boards where the line 
has a switch, a special calling-Wire for said 
line extending from the central office to the 
subscriber's station an annunciator in Said 
special calling-wire located at a board of the 
other class of boards where the line has a 
switch, electric calling apparatus whereby 
the subscriber may at will operate either of 
said annunciators and connecting apparatus 
whereby the operator at any board where 
said line has a switch may connect it with 
any lines which have their switches at her 
board, substantially as set forth. 

5. In a telephone - exchange system, the 
combination of telephone-lines divided into 
three classes, switchboards divided into three 
classes, one class of boards for each class of 
lines, switches for the lines, one switch for 
each line on each board of its class and on 
one board of each of the other classes, an an 
nunciator in the circuit of a line located at a 
board of one class of boards where the line 
has a switch, a special calling-Wire for said 
line extending from the central office to the 
subscriber's station, two polarized annuncia 
tors connected in opposite polarity in said 
special calling-wire located at a board of each 
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of the other classes of boards where the line 
has a switch,electric calling apparatus where 
by the subscriber may at will operate either 
of said annunciators, and connecting ap 
paratus whereby the operator at any board 
where said line has a switch may connect the 
line with any lines which have their switches 
at her board, substantially as set forth. 

6. In a telephone - exchange system, the 
combination of a telephone-line normally 
grounded at the central office, two polarized 
annunciators connected in the circuit of the 
line in opposite polarity, a special calling 
wire extending from the subscriber's station 
to the central office and connected to said 
telephone-line with the said annunciators be 
tween said connection, and the normal ground 
connection of the line, two polarized annun 
ciators connected in opposite polarity in the 
circuit of said wire, a calling-generator at the 
Subscriber's station, and Switch and commu 
tator apparatus and connections by which the 
subscriber may at will send a current of either polarity through a ground-circuit from 
his ground to the central-office ground of his 
line or a current of either polarity through 
a metallic circuit composed of his line and 
his special calling-wire, substantially as set 
forth. 

7. In a telephone - exchange system, the 
combination of telephone-lines divided into 
four classes, the switchboards divided into the 
same number of classes, one class of boards. 
for each class of lines each linehaving a switch 
connection on each board of its class and on 
one board of each of the other classes, one of 
said telephone-lines normally grounded at the 
central office, two polarized annunciators con 
nected in the circuit of the line in opposite po 
larity, a special calling-wire extending from 
the subscriber's station to the central office 
connected to said telephone-line with said an 
nunciators between said connection and the 
normal ground connection of the line two po 
larized annunciators connected in opposite 
polarity in the calling-wire, said four annun 
ciators being located at boards in the four 
classes where the line has a switching con 
nection, a calling-generator and switch and 
commutator apparatus and connections by 
which the subscriber may at will send a cur 
rent of either polarity through a ground-cir 
cuit from his ground to the central-office 
ground of his line or a current of either po 
larity through a metallic circuit composed of 
his line, and his special calling-wire, substan 
tially as set forth. 

8. In a telephone - exchange system, the 
combination of a telephone-line normally 
grounded at the central office, an annunciator 
in the circuit of the line at the central office, 

erator at the subscriber's station and switch 
and commutator apparatus and connections 
by which the subscriber may at will send a 
calling-current from his ground through the 
line to the normal ground of the line at the 
central office or through a metallic circuit 
which includes the line and said special call 
ing-wire, substantially as set forth. 

9. In a telephone - exchange system, the 
combination of a telephone-line normally 
grounded at the central office, two polarized 
annunciators connected in opposite polarity 
in the circuit of the line at the central office, 
a special calling-wire extending from the sub 
scriber's station to the central office and coln 
nected to said line with said annunciator be 
tween said connection and said normal ground 
connection, an annunciator at the central of 
fice in said special calling-wire, a calling-gen 
erator at the subscriber's station, and switch 
and commutator apparatus and connections 
by which the subscriber may at will send a 
calling- current of either polarity from his 
ground through the line to the normal ground. 
of the line at the central office or a current 
through a metallic circuit which includes the 
line and said special calling-wire, substan 
tially as set forth. 

10. In a telephone-exchange system, the 
combination of a telephone-line normally 
grounded at the central office, two polarized 
annunciators connected in opposite polarity 
in the circuit of the line at the central office, 
a special calling-wire extending from the sub 
scriber's station to the central Office and con 
nected to said line with said annunciatorsbe 
tween said connection and said normal ground 
connection, an annunciator at the central of 
fice in said special calling-wire, a calling-gen 
erator at the subscriber's station and switch 
and commutator apparatus and connections 
by which the subscriber may at will send a 
calling-current from his ground through the 
line to the normal ground of the line at the 
central office, or a calling-current of either 
polarity, through a metallic circuit which in 
cludes the line and said special calling-wire, 
substantially as set forth. 

11. In a telephone-exchange system, the 
combination of telephone - lines normally 
grounded at the central office and divided 
into two classes, switchboards divided into 
two classes, one class of boards for each class 
of lines, switches for the lines, one switchfor 
each line on each board of its class and on one 
board of the other classes, an annunciator at 
the central office in the circuit of a line, a 
special calling-wire for the line extending 
from the subscriber's station to the central 
office and connected to the line with the an 
nunciator between such connection and such a special calling-wire extending from the sub 

scriber's station to the central office and con- in said special calling-wire at the central of 
nected to said line with said annunciator be 

- tween said connection and said normal ground: 
connection, an annunciator at the central of 
fice in said special calling-wire, a calling-gen-i 

normal ground connection, an annunciator 

fice, a calling-generator at the subscriber's 
- station, and Switch and commutator appa 
ratus and connections by which the subscriber 
may at will send a calling-current from his 
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ground through the line to the normal ground 
of the line at the central office, or through a 
metallic circuit which includes the line and 
said special calling-wire, Substantially as Set 
forth. 

12. In a telephone - exchange system, the 
combination of telephone - lines normally 
grounded at the central office and divided 
into three classes, switchboards divided into 
three classes, one class of boards for each 
class of lines, switches for the lines, one 
switch for each line on each board of its class, 
and on one board of each of the other classes, 
two polarized annunciators connected in op 
posite polarity at the central office in the cir 
cuit of the line, a special calling-wire for the 
line extending from the subscriber's station 
to the central office and connected to the line 
with the annullnciators between Such connec 
tion and such normal ground connection, an 
annunciator in said special calling-Wire at the 
central office, a calling-generator at the sub 
scriber's station, and switch and commutator 
apparatus and connections by which the sub 
scriber may at will send a calling-current of 
either polarity from the ground through the 
line to the normal ground of the line at the 
central office, or a calling-current through a 
metallic circuit which includes the line and 
said special calling-wire, substantially as set 
forth. 

13. In a telephone-exchange system, the 
combination of telephone-lines normally 
grounded at the central office and divided into 
three classes, switchboards divided into three 
classes, one class of boards for each class of 
lines, switches for the lines, one switch for 
each line on each board of its class, and on 
Olne board of each of the other classes an an 
nunciator at the central office in the circuit 
of a line, a special calling-wire for the line 
extending from the subscriber's station to the 
central office and connected to the line with 
the annunciator between such connection and 
Such normal ground connection, two polar 
ized annunciators connected in opposite po 
larity in said special calling-wire at the cen 
tral office, a calling-generator at the subscrib 
er's station, and switch and commutator ap 
paratus and connections by which the sub 
scriber may at will send a calling-current 
from his ground through the line to the nor 
mal ground of the line at the central office or 

a current of either polarity through a metal 
lic circuit which includes the line and said 
special calling-wire, substantially asset forth. 

14. In a telephone-exchange system, a tele 
phone-line normally disconnected from the 
ground at the subscriber's station, another 
line or circuit connection normally open at 
the subscriber's station to the telephone-line, 
a calling-generator at the subscriber's station 
one side of the armature-coil of which is Con 
nected to said telephone-line and the othel' 
side of the coil of which is connected to a COm 
mutator-piece on the armature-shaft, two 
commutator-springs bearing alternately on 
said commutator-piece as the armature re 
volves, and four keys by which the subscriber 
may at will connect either of said springs 
with the ground or with said other line or 
circuit connection, substantially as Set forth. 

15. In a telephone-exchange system, a tele 
plhone-line, a ground connection and another 
circuit connection at the subscriber's station, 
a calling-generator at the subscriber's station. 
one side of the armature-coil of which is con 
nected to said line and the other side of the 
coil of which is connected to a commutator 
piece on the armature-shaft, two commutator 
springs bearing alternately on said commu 
tator-piece as the armature revolves and 
switching devices by which the subscriber 
may at will connect either of said springs 
with either the ground connection or said 
other circuit connection, substantially as set 
forth. 

16. In a telephone-exchange system, a tele 
phone-line and two circuit connections at the 
subscriber's station, a calling-generator at the 
subscriber's station, one side of the armature 
coil of which is connected to said line and the 
other side to a commutator-piece on the ar 
mature-shaft, two commutator-springs bear 
ing alternately on said commutator-piece as 
the armature revolves, and switching devices 
by which the subscriber may at will connect 
either of said springs with either of said cir 
cuit connections, substantially as set forth. 

In Witness whereof Ihereunto subscribe my 
name this 7th day of March, 1890. 

MII.O G. KELLOGG. 
Witnesses: 

R. J. PRESTON, 
E. P. MACLEAN, 
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