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To all whom it may concern: 
Beit known that we, Clare NCE. A. ANDER 

son and WILLIAM HAGSR6M, citizens of the 
United States of America, and residents of 

5 Salina, Saline county, Kansas, and of Linds 
bprg, McPherson county, Kansas, respec 
tively, have invented certain new and useful Improvements in Telephone.Exchanges, of 
which the following is a specification. 

10 Our invention relates to telephone ex 
changes and more particularly to party line 
tele E. exchanges. 
. The object of our invention is improve 
ments in the apparatus used at the sub-st 

16 tions, and in the manner of operating it 
from the main station or central office. 
The calling device used at the central. 

office in connection with the present in 
rovements is assumed for convenience of a 

20 kind in ordinary use for party line ex 
changes. 

In the accompanying drawings:-Figure 
1 is a front elevation, partly if section on 
line 1 of Fig. 2, of the switching mech 

25 aism; Fig. 2 is a section on line 22 of 
- but with the parts moved to another posi 
tigii Fig. 4 is a detail of some of the parts 
slin in Figs. 1 and 8; Fig. 5 is a rear ele 

30 vatio of the lower part of Fig. 1. Fig. 6 is a perspective of part of Fig. 5 Fig. is a diffigs is diagramshowing the cen: 
troffice and one local station; and Fig. 9 
is a diagram of two other ioca stations on 

$5 the same party line with the stations of 
Fi '. 8. % 
f the said drawings A is a magnet up 

ported in a frame A. The magnet A is 
polarized by means of a permanent magliet 

40 A. The armature A is EPE by a bar 
A", which bar is vertically adjustable on 
the posts A' by means of the nuts A. 
Nuts. At provided with, interior pins arid 

. . spirings serve to northally hold the ima 
t5 ture A in its mid-position. . . . . . . . 

Supported of a 

'. E. . 3 is a view similar to Fig. 1, 
ut 

the Wheel C. 

done. 
s spindle C is a ratcheto heel C. A spring C (Fig.2) distinally 

holds the ratchet wheel C with its pin C: 
A' eii ever tit 

to turn the ratchet wheel C until a pin C 
on the wheel strikes a sliding pin C which 
is pivotally supported at C on a bridge A. 
of the frame A'. (See Fig. ; At the . 
time the pin C" strikes the pin C", a blank 5.5 
párt C of the wheel C reaches the holding 
pawl D, so that further operation of the 
magnet A is without-effect. - 
The pawl A when retracted slides upon 

a fixed pin A, and just back of this pin 60 
rests the pin C when in its normal position. 
On the pawl A is a pin A' which passes 
over the end of pin C when that pin is in 
its lower position, but which strikes pin C 
when in its elevated position. In its nor. 65 
nial position the pin A rests slightly to 
the left of the upper end of the pin C, and when the magnet A is operated to advancé 
the ratchet wheel C, the movement of the 
pil A" is sch' that the pin A is always 70 
to the left of the slidingpin C. When a 
current is sent through the magnet Ain a 
direction opposite to the direction used for 
operating, then the pawl A" is moved to 
carry the pin. A to the right of the pin C 75 
if that pin is in its lower position. If the 
R C is in its upper position by reason of 
having been struck and elevated by the pin 
C, then the pin. A will strike the pin C 
and move it to the right on its pivot C. In 80 
a movement of this kind, the pin C strikes 
the piti) and lifts the holding pawl D. from 

As a movement of this kind 
also midves the driving pawl A away from 
the ratchest wheel, it results in that wheel 85 
being released so that it may be returned to 
its notmal position by the spring C. Re 
viewing this part of the operation, it will be 
seen that sending a current in one direction. 
through the magnet A causes an advance:90 
of the ratchet wheel C. Setiding a cur. rent in the opposité direction through the 
magnet will result it lie of two things de-, i. 
pefidii what has EEE f the ratchet wheel has been moved 95 
only is E. of its complete forward move. 

v. en the only thing done will be 
g a contact is hereinafter described; gainst a stop C.ipswi A the frtehet wheel is impleted its 

0. A extending from the arriature. A serves forward movement, then it will be released i00 
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and returned to its normal position. This 
release results from the interposition of the 
pin C" between the pins A and D, and 
this in turn is the result of the final part of 
the forward movement of the ratchet wheel. 
Secured to the spindle C is a contact 

maker or wiper 4 which sweeps over a dial 
E when the ratchet wheel C is moved. 

in this dial plate are three contact points, 
One of these (27 of the diagrams) is cov 
ered by the wiper when at its normal po sition. 
The next contact point E is covered by 

the wiper when it has been moved one step 
forward. The third contact point 53 is at 
a distance from E that depends upon the 
particular local station in which the switch 
ing mechanism is to be placed. For the 
first station on the line it is one step of the 
ratchet wheel C, for the second station it 
is two steps and so on. When at its nor 
mal the wiper 4 engages a spring 
3 and moves it away from a contact spring 
or point 15. When at the extreme of its 
forward movement, it engages a spring 17 
and moves it away from a contact spring or point 16. 
At one side of the frame A is a magnet 

B whose armature lever B extends behind 
the ratchet wheel C and which carries a 
pin B. Supported at a convenient place 
is a pivoted lever B having a notch B ad 

t to the pin B, against which pin the 
ever B is drawn by the spring B. When 
the magnet B is the pin B de 
scends and is caught and held by the notch 
B'. When the lever B' is pushed back, the 
pin B is released and rises to its normal 
position. This last is due to the fact that 
the armature end of lever B is of sufficient 
weight to overbalance the end that carries the pin B. 
On the back of the ratchet wheel C is 

a pin C adapted to strike the lever B and 
release it from the pin B when said wheel 
returns to its normal position. When the 
wheel moves forward the pin C leaves the 
lever B so that that lever may catch and 
hold the pin B whenever the magnet B is 
actuated. 

Directly beneath the armature lever B' 
are three contact springs 60, 61 and 67 which 
are normally separated from each other, but 
which are closed to electrical contact with 
each other when the armature lever B' is at 
tracted by the magnet B. 
On the armature lever A' is a pin or pro 

jection 54 which is free from an adjacent 
spring 55 when said lever is in its normal 
position and also when it is operating to 
move the ratchet wheel C, but which elec 
trically engages said spring when a current 
flows in a reverse direction through mag 
net A. 
An exchange of the kind herein involved 

988,948 

consists of a central office and a series of 
local stations connected together by a party 
line. The party line herein used consists of 
a single wire and a ground connection. 
Such party line exchanges have heretofore 
been made with varying degrees of success, 
but all have had their E. 
The construction of the switch just de 

70 

scribed and the devices and connections for 
Eig constitute the improvements by 
which we make such exchanges more suc cessful. 
At the central office are a calling device, 

a generator, an ordinary telephone set, a 
drop, spring jack and plug for each party 
line running from the central office, a bat 
tery, and certain keys, connections and con 
tact springs as will be readily understood 
from the drawing and the description of the 
circuits. 
At each local station there are a switch 

like that described, a telephone set, a re 
ceiver hook, a generator, a bell ringer, a 
condenser, a battery, and contacts and con nections. 
One of the peculiarities of the present in 

vention consists in the relationship existin 
between the construction and operation o 
the switching mechanisms and the nature of 
the impulses sent from the battery and gen 
erator at the central office. As there is only 

5 

80 

85 

90 

95 

one complete circuit involving the central. 
office and the various local stations, it will 
be evident the electrical impulses for calling 
the central office, those for talking between 
the calling station and the central office, 
those for operating the switching mechan 
isms, first for selecting the required station 
and second for connecting the selected sta 
tion telephonically to the party line, those 
for signaling the selected station, those for 
talking between local stations, those for ring ing off, and those for returning the E. 
ing mechanisms to their normal positions 
must all travel over this one circuit. 
While it is possible that an exchange might he operated with some of these im 
ses omitted, the applicants provide means 

by which they all may be used. As before 
stated, part of these means consist in the 
construction and operation of the switching 
mechanism, and part in the kind and direc tion of the electrical impulses sent. 
It will be remenbered that impulses sent 

in one direction through the magnet A. 
cause an advance of the switching mechan 
isms step by step, while impulses sent in the 
opposite direction close electrical connec 
tions and release the switching mechanisms 
so that they may return to normal position. 
The electrical connections made by reverse 
currents are also used to connect selected 
stations telephonically to the party line, 
while release disconnects the connected sta 
tions. Hence it is necessary that release 

..100 

105 

U 

5 

20 

30 



988,048 

should not always occur as a result of a re 
verse current, but only under special cir 
gumstances. This is accomplished by mak 
ig releas impossible until the switch has 

is rinyed to fts extreme position. 
- As electrically uperated switches some 

times miss a step, unison is secured by send 
ing more Erik impulses than necessary 
and stopping the switching mechanisms at 
definitepositions by causing them to strike 
an abutment. 

In making the connections within the lo 
cal stations it happens that if a subscriber 
who was not wanted had his receiver re 

is moved from its hook part of the operating 
current would pass over a branch circuit 
and connect that station to the line. To 
'overcome this, a condenser Wis placed in 
this branch which is part of the ringing 
circuit. The problem is to operate the 
ringer. A battery or an ordinary direct 
current generator cannot be used because a 
conderiser stops currents from such sources. 

O 

An alternating current cannot be used be-, 
cause a branch of this circuit goes through 
the operating magnet A and an alternating 
curret would release the switching mech 
anism and disconnect the station. Under 
these circumstances we have recourse to a 
pulsating generator and a polarized bell 
ringer. A pulsating generator is a direct 
current generator which has its current short 

- circuited during a part of its revolution, 
with the result that the current flows over 

85. the line in pulsations. We have discovered 
that a direct current, when sent in pulsa 
tions of sufficiently high frequency, wi?h pass 

i through a condenser and will operate a po 
ESE but will not operate a non 

to polarized one. As there is a branch of this 
circuit through the magnet A, the direction 
of the pulsations is that for operating. As 
the switch, at the time these pulsations are 
sent, has been stopped by striking an abut 

45 ment, they are without effect. If the ring 

25. 

ing had been when the switches were in nor 
mal position, then the pulsations would have 
been in the opposite E. 
The calling device consists of a dial pro 

vided with a series of holes, each one repre 
senting a different station on the party line, 

50 

Pins are inserted in the holes of the sta-. 
tions wanted and the lever of the calling de 
vice is turned to nake connection with these 

55 pins. Each time a pin is touched by a 
spring on the lever, electrical connection is 
completed from the metallic ring in which 
the EE are inserted and 
which the lever turns. . . . 

50 fthere is a contact making devee 88 which 
is connected by a train of gears to the spin 
dle for the lever 80. The lever normally 
rests in the position shown, and a ratchet 
wheel is inter; sei setween the lever and 

rent flows:-X-34-47-48--12-ground 
13-14-40-A-6-7-8-83-89-88 - 

the spindle son 

is the trainf seats so that the contact mak 

t 

ing device is rotated only, while the lever, is being returned to normal position. The 
train of gears is so arranged that the contact 
making device 36 will be rotated once during . 
the time when the lever is moving the space 
between one hole and the next adjacent one. 
We will explain the operation by assum 

ing that the subscriber at station No. 1 
wishes to talk to the subscriber at station 
No. 3. Either before or after removing 
his receiver, the subscriber operates his 
generator G which is of the ordinary di 
rect current type. A current then flows:- G-20-19-18-17-16-14-13-ground 
12-11-D-10-9-8-7-6-5-4-3-2- so 
1- G. This operates the line drop D and 
calls the operator. The other line drop D 
is for another party line shown extending 
to the left at 7. The operator then presses 
key 25 to the right when the talking circuit as 
is:-R at central-21-23-24-25-7-6- 
5-4-27-28-R-429-K-30-31-H- 
32-W-14-13-ground-12-26-22 
K-R. 
The key 25 is one of a well known kind 

which is normally held in its mid-position 
by the adjacent springs, but will stay at the 
place it is put when pushed to one side. 
After having received information as to the 
station calling and the station wanted, she 95. 
pushes the key 25 to the left and inserts a 
plug in the connected spring jack. 
For reasons hereinafter explained, the first 

hole in the dial of the calling device is for a 
special EE and the second hole is used 
for the first station. The operator therefore 
inserts pins in the second and fourth holes. 
She then moves the lever 50 by hand past as 
many contacts as there are stations on the 
line and returns it to its normal ition 
causing a rotation of contact maker 36. 
When 36 connects to 35 a current flows:- 
battery X-34-35-36-37-38-39-33 
8-7-6-A-40-14-13-ground -12 
41-42-43-44-45-46-X. This current 
flows through each station and moves the 
switch mechanisms forward. It is repeated 
so as to bring all switches to a stop with pins 
C against pins C. The extra contacts 
more than enough to normally bring the 
switches to the end of their stroke, may be 
any desired number. 
When a pin in the dial 49 is struck, which 

will be the case for stations 1 and 8, a cur 
O 

09 

106. 

110 

116, 

49-46-X. This is a current in a reverse di 
rection through themagnets A. As this occurs 
before the switches have reached the end of 
their naoyenants, the Elysis is to close 125, 
54 to 55 at eiich station. When this occurs, one of the stations has its'wiper 4 on the 
contact 53 and at that station a local current flows:-battery 2-51-EB 52-8-4s 
A-54-55-56 -2. This operates the 18 
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magnet, B and places the Ef 6, $4 &nd 
67 in electrical connection with each other. 
As the pins were placed in dial 49 so as to 
select stations 1 and 3 it is at these stations 
that this action occurs, As soon as the lever 
is returned to its normal position, the conse 
quence of which is that all switching mech 
anisms are at their extreme positions, the 
operator turns herEtat; crank when a pulsating current flows:-g-57-58-59 
25-7-6-of the called stations-5-4- 
17-18-19-60-61-62 - Q-32-W- 
14-13-ground-12-26-G'. The branch 
from 6 through A and 40 to 14 being in the 
same direction as the operating impulses 
does not release the switch, and the switch 
being already stopped by striking its abut 
ment, this branchis without effect. The im pulses through the bell ringers. Q call the 
subscribers, after which the talking circuit 
between stations is:-R at station No. 1 
29- K-30-31 - H - 32-W-14-13 
round to station No. 3-13-14-W-32 
H-31-30-K-29-R-28-66-67- 60 
19-18-17-4-5-6-7 back to station No. 
1 - 6 - 5 - 4 - 17-18-19-60-67-66 
28-R. - 

When through talking, the subscriber 
rings off as follows:--G-20-19-18-17 
4-5-6-7-8-33-39-68-70-71-72 -- 
73-11-12- ground -13-14-15-3-2- 
1-G. This operates the clearing out drop 
68 and notifies central that conversation is 
finished. There is a branch of this circuit 
from 6 to 14 through Abut as the current 
flows in the operating direction it does not 
release the switch. By referring back to the 
original ringing circuit, it will be seen that 
there is the same branch but in that case the 
flow was in the opposite, direction and did 
not operate the switch. At the time of first 
calling central, the switch was in its normal 
position, hence to prevent moving it when 
calling the current is made to flow in the 
release direction. At the time of operating 
the clearing out drop, the switch was at its 
extreme position, hence to prevent releasing 
it prematurely, the current is made to flow 

50 

55 

60 

45 

in the operating direction. In other words, 
the movement of the switch from one ex 
treme to the other reverses the direction of 
the current from the local generator for the 
purpose of preventing that current from 
affecting the position of the switch. At in 
termediate positions the generator current 
is shunted as follows:--G-20-19-18 
17-16-14-15-3-2-1-G. To release 
the switches the operator presses key 79 to 
the left when a current flows: X-34-74 
75-76 - 41-12-ground to all stations 
18-14-40-A-6-7-8-33-39 - 78 
79-46-X, 
The contact point E being connected to 
3 and B, and being at the same distance 
from normal on all switches, a pin inserted 

4. 938,948 

ii, the first hoie of the dinal 49 will connect 
all stations simultaneously to the party line, 
What we claim is: 
1. The combination with the conductors, 

the stations, and the switching mechanisms 
of a party line exchange, of connecting and 
releasing devices for each switching mech 
anism but normally disconnected therefrom, a magnet for advancing the switching mech 
anisms simultaneously step by step, means 
by which upon the switching mechanisms 
being advanced they will make temporary 
connections in succession to their connecting 
devices, and means by which upon further 
advance they will make simultaneous opera 
tive relationships between their releasing de 
vices and said magnets so that said magnets 
may directly operate said releasing devices. 

2. The combination with a switching 
mechanism, and a magnet for advancing 
and for releasing it, of a holding pawl nor 
mally not operated by said magnet and its 
armature, and means by which the advance 
movement of said switching mechanism 
serves to cause said holding pawl to be op 
erated by the armature of said magnet, 

3. The combination with a switching 
mechanism arranged to be advanced by im 
pulses sent therethrough in one direction 
and to be released by impulses in the oppo 
site direction, and a source of electricity 
from which impulses in either direction may 
be sent No. said switching mechanism, 
of a signaling device, means i. which an 
impulse in the operating direction may be 
used to operate said signaling device, and 
means by which such an impulse used to operate the signaling device is inoperative 
upon the switching mechanism. 

4. The combination with a switching 
mechanism, a magnet having an armature 
arranged to be noved in either of two di. 
rections according to the direction of the 
impulses flowing through said magnet, and 
means whereby a movement of the armature 
in one direction serves to advance said 
switching mechanism, of a holding pawl 
arranged to be released by a movement of 
the armature in the opposite direction but 
normally not in operative relationship to 
said armature, and means by which the ad 
vance movement of said switching mechan 
ism serves to bring about such operative re 
lationship between said holding pawl and 
the armatire. 

5. The a combination with a switching 
mechanism, a magnet having an armature 
arranged to be moved in either of two di 
rections, and means by which a movement 
in one direction serves to advance said 
switching mechanism, of a holding pawl ar 
ranged to be released by a movement of the 

O 

75 

80 

85 

90 

95 

100 

05 

O 

115 

120 

125 

armature in the opposite direction but nor 
mally not operated by the armature, a de 
yice arranged to cause said holding pawl 
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to be operated by the arinature, and means, 12. The combination with an electric cir four Ety said device by the forward cuit having two branches, a switching mech 
nuuveinent of the switching mechanism. 

6. The combination with a switchin mechanism, a magnet for adyancing it, an 
ineans by which said switching mechanism unay be released by a reverse operation of to operate the switchin 
said magnet, of a holding pawl normally 
not in operative relationship with said mag 
net s that such reverse upcration will not 
release it, and a device arranged to be op 
erated by the advance of said mechanism 
so as to bring about an operative relation 
ship betweet said pawl and said magnet. 

7. In a telephone exclhange, the combina 
tion with a switching mechanism, a signal 
ing device, electrical connections having 
branches through both the switching mech 
anisia and the signaling device, and means 

: by which said switching mechanism is ad 
vanced by impulses sent in one direction 
over said connections and is released by an 
impulse in the opposite direction; of means 
by which impulses sent over said connections 
to operate said signaling device are pre 
vented fron either operating or releasing 
said switching neclianisial. 

8. The conbination with a switching 
fnechanism, a signaling device, and elec 
trical cunnections in both, of means 
by which impulses sent over said connections 
are caused to operate said switching mech 
anism without operating, said signaling de 
vice, and means by which similar impulses 
sent over said connections are caused to op erate said signaling device without operat 
ing said switching mechanism. 

9. The combination with a switchin 
mechanism, a signaling device, and electrica 
connections including both, of means by 
which electrical impulses sent over said con 
nections and capable of moving both are 
caused to operate either without operating 
the other. 

10. The combination with an electric cir 
cuit, a battery from which impulses may be 
sent, and a condenser in said circuit for 
stopping in pulses sent from said battery, 
of a polarized magnet located in series with 
said condenser in said circuit and normally 
not operable by lirect impulses delivered to 
said circuit, and Ileans for delivering to 
said circuit at a high frequency impulses 
situilar to those stopped by SEE See 
wherely slich impulses are caused to operate 
said magnet. 

11. The coulbiliation with an electric cir 
citit, a polarizel lingnet in suid circuit, and 
it colleisc' arranged to tornally prevent 
in pulses of a constant polarity from opernt 
ing said mignet, of lineans for deliverin 
sell impulse at I ligh frequency to stic 
circuit wherly said cotlenser becomes in 
operative to prevent the operation of said 
titgrict. 

allisin in one branch, and a signaling device 
in the other braich, of means by which in 
pulses delivered to both branches and adapt 
ed to operate the signaling device are caused mechanism only. 
and means by which other impulses sini 
larly delivered and adapted to operate the 
switching.lrechanism are caused to operate 
the signaling device only. 

13. The combination with a circuit having 
two branches, a switching device in one 
branch, and a signaling device in the other 
branch, of a coldenser in the branch con 
taining the signaling device for causing im 
pulses of constant polarity to be inoperative 
on the signaling device, and means for send 
ing such impulses at a high frequency so 
that they will operate the signaling device 
located in the branch containing the con 
denser. 

14. The combination with the electrical 
collections of a telephone station, and a 
switching nechanism adapted to be ad 
vanced when impulses sent over said cou 
nections pass through said mechanism in 
ole direction and to be released when they 
pass through in the opposite direction, of a 
generator adapted to send inpulses over 
said connections and through said mechan 
isin, and means by which the impulses from 
said generator will pass through said switch 
ing mechanism in one direction when it is 
in its normal position and in the opposite 
direction when at its extreme forward 
lovement. 

15. The combination with the electrical 
connections of a telephone station, and a 
switching nechanism adapted to be moved in opposite directions when impulses sent 
over said connections pass through the 
mechanism in opposite directions, of a gen 
erator adapted to send impulses over said 
coinections, and means by whicl such in 
pulses will have their direction through said 
mechanism automaticitly reversed by the 
arrival of the Liecha is at either extreme 
of its novement. 

16. The combination with electrical co 
lections, and a switching line chanism ar 
ranged to have the direction of its nove 
alients (letermined by the direction of in 
pulses there through, of generator, meals 
y which iupulses from said generator pass througll still mechanism in opposite direc 
tions when it is at the opposite extrees of 
its Illovenient, and intains by which such 
impulses are shinted when the mechanisii 
is at interinciate positions. 

17. The combinatiot with a switching 
lechanism, Incans for advancing it from 

its inurial position, and devic's y which it 
is releast so that it inity retiri to its nor. inal position, Uf Il telephoni' set a signaling 
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device, and neans by whicle the final ad 
vancis thovenient of the switching mechan 
isin serves to complete connection to the 
telephone set and to the signaling device 
and also brings the releasing device from 
inoperative to operative position. 

18. The conubination with a switching 
mechanism, a signaling device, and electrical 
connections including both, of a condenser 
by means of which impulses sent over said 
connections and capable of operating both 
are prevented from operating the signaling 
device while the R.E. mechanism is be 
ing operated. and a stopping device for the 
switching mechanism by means of which in 
pulses sent over said connections and also capable of operating both are prevented 
from operating the switching mechanism 
while the signaling device is being operated. 

19. The combination with a switching 
mechanism, and a magnet therefor provided 

eas,43 

with a novable arriature, of a holding paw 
for said mechanism, and a movable body in 
terposed by the movement of said median 
ism between the armature and the holding 
pawl so that a movement of the armature 
will serve to release the holding pawl. 

20. The combination with a driving pawi, 
it switching mechanism moved thereby, and 
a holding pawl, of a pin interposed by the 
in ovement of said nechanism between the 
triving pawl and tile holding pawl so that 
a movement of the former may be conveyed 
to the latter. 

Signed at Chicago, Ill., this 17th day of 
August 1904. 

CLARENCE A. ANDERSON. 
WILLIAM HAGSTROM. 

Witnesses: 
C. L. REDFIELD, 
WyI. T. Ax;E.I. 
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