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To all 11)homit may concern: . 
Be it known that I, BERNARD D. ·w1LLis, 

a citizen of the United States of America, 
and resident of Chicago, Cook county_, Illi-

5 nois, have invented a certain new and use­
'fol Improvement in Measured-Service Tele­
phone Systems, of .which the following is 
a specification. • 

My invention relates to measured service 
10 telephone lilxchange systems of that kind in 

which the connections are made either auto­
matically or semi-automatically through the 
medium of switching apparatus of any suit­
,able character. In systems which are purely 

15 manual-that is to say, in which the connec­
tions are all made by operators-it is old 
and very common to employ measured serv­
ice devices of such character that different 

• rates of toll can be assessed for different 
20 calls. A well known and familiar instance 

of this kind is the pay-station device that 
has three slots, one for nickels, the second 
one £or dimes and the third. for quarters, 
:whereby the user of the-telephone pays one 

25 rate £or a local call and a higher rate for a 
long distance call. In a purely manual 
system of this kind the calling subscriber 
is instructed by tlie operator as to what 
the rate will be for the_ call, and is told 

30 to drop either a nickel or a dime or a 
quarter, depending upon the character of 
the call. 

In an automatic system, or a semi-auto­
matic system, in which all or at least a por-

35 tion of _the calling connection is established 
by the· calling subscriber, the problem of 
a differential rate for measured service is 
not so easy, and this is especially true in a 
system in which the calling subscriber must 

40 establish the entire calling connection with­
out. the assistance of a single operator. 
However, in a system embodying the prin­
ciples of my invention the connection may be 
made either automatically or semi-automati-

45 cally,· as the measured service device at the 
calling substation is• controlled automati­
cally and not by an operator, and is of such 
character that it automatically assesses toll • 
in accordance with the character of the 

so call, the rate being different. £or different 
calls. I accomplish this by combining th_e 
calling mechanism and the measured serv­
ice devices at the substation in such manner 
that all calls which have the same first digit 

55 have the sam_e rate-that is to say, ·any num0 

ber which begins with the digit 1 inay be 
called for five cents i. any number that begins 
with the digit 2 may be called for ten cents.; 
and a call £or any number which begins ~ith 
the digit 3 may require the deposit of a 60 
quarter· in the mechanism. It is not neces­
sary that all calls which have _the same rate 
begin with the same digit, either at the same 
or different substations; but all calls which 
begin with the same digit. must have the 65 
same rate. For. example, all calls beginning 
with the digit 1 may be made £or five cents, 
and. in addition a deposit of five cents may 
also be required £or all calls beginning with • 
the digits 4, 5, 6, or any other digit which 70 
is not reserved for some other rate, and this 
can be true whether the said calls come from 
the same or <;1.iffererit substations. The 
mechanisn1 may also be arranged so that 
numbers beginning with certain digits may 75 
be called free-that is, withgut requiring the 
deposit of any coin at all. In this way the 
control of the measured service devices is 
entirely automatic, the toll being aisessed 
in accordance with the· value of the first 80 
digit of any called number and, therefore, 
in accordance with the extent of operation 
of the calling mechanism for such first digit. 
As will hereinafter more folly appear, the 
operation of the calling mechanism £or the 85 
first digit • not only controls the measured 
service device, but also, and through the 
medium of said device, controls the tele­
phone instruments, whereby the calling sub­
scriber cannot converse with the called sub- 90 
scriber in any way whatever until after the 
proper toll has been assessed, either by the 
deposit of a coin or the actuation of a coin 
register by the calling subscriber. As here-
in disclosed, the· measured service mecha- 95 
nism takes the. form of three coin controlled 
devices, one for each different rate of toll, 
whereby the calling subscriber cannot con­
verse with the called subscriber until after 
the proper coin has been deposited in the 100 
said mechanism. It is obvious, . however, 
that the calling subscriber may, instead of 
depositing a· coin, simply push a button or 
perform some other operation which will 
register the call. In other words, there may 105 
• be as many call registering devices as thei~ 
are rates • of toll' to be assessed at the sub­
station.c. It is evident that these and other 
variations may be employed without de-
parting from' the spirit of my invention. 110 
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To these and other useful ends my inven­
tion consists in matters hereinafter set 
forth and claimed. • 

her 5 in the dial, shown dotted at 12. This 
dial, which is secured to the shaft 13, is 
then .rotated in a clockwise direction until 

In the accompanying drawings Figures 1 • 
5 and 2 taken together represent diagrammati­

cally a complete ~ircuit connection estab­
lished between two automatic substations 
in a system embodying the principles of my 
invention. Fig. 3 is a . back elevation of 

the finger strikes a finger stop ( not shown). 
The hnpulse wheel 14, which carries on its 70 

10 the substation · calling device in c~nnection 
with which I have elected to illustrate my 
invention. Fig. 4 is a front elevation of 
the same device, with the apertured dial 
removed, showing in detail the spring 

16 which serves to rotate the dial backward.' 
Fig. 5 is a side elevation of my improved 
coin-collecting. device. and a portion of the 
calling device which 'is used in. conjunction 
therewith; Fig. 6 is a back view of the same 

20 apparatus, showing the-calling_ device in nor­
mal position. Fig. 7 is a similar view show­
ing the calling device operated ; and also 
shows. the coin-collecting device operated in 
readiness to receive two coins of different 

25 denomination. Fig. 8 is a side elevation of 
the coin chutes or troughs shown at a, Fig. 
7. Figs. 9 and 10 are detailed views of the 
mechanism used in locking the ratchet wheel 
25 in an operated position. Fig. 11 is a 

so diagrammatic view of the essE)ntial features 
of the master switch D (Fig. 1). 

I will first briefly describe the operation of 
the calling device shown in Figs. 3 and 4. 
The calling device is of th~ general type 

ss shown°in Patent No. 909,382, issued to John 
Erickson, Jan. 12th, 1909, but is specially 
modified to operate in a system in which the 
.switches at· t4e central office are operated 
by impulses delivered over the two sides of 

40 the line in series, instead of being sent from 
ground over each side. of the line separately. 
The switch hook spring assembly, releas­
ing assembly and impulse devices are modi­
fied accordingly. Secured rigidly to the rear 

45 of the calling device by means of pins 20, 
21 and 22 is the plate 19 shown in Figs. 6 
and 7. The main shaft, 13 extends through 
said plate 19 and is rotatably mounted. A 
detailed description of above apparatus will 

50 hereinafter follow. Assuming, .for example, 
that the subscriber desires· to call the digit 
5; he first removes the receiver from. ths 
hook 2. The hook then rises, being forced 
up by spring 3. As the switch hook rises 

56 the .cam arm 4, which is securely fastened 
thereto, also rises and permits spring 5 to 
disengage spring 6 and engage ·spring 7, 

• the function of which will be hereinafter 
more fully explained. The cam ·arm 8 is 

60 also secured to the switch hook .2 and in ris­
ing strikes the locking dog 9, forcing it from 
behind the pi11 10 on the end of the cam 11, 
thereby permitting the shaft 13 to be ro­
tated. The subscriber, having removed the 

u receiver, now inserts a finger in hole nmn-

periphery the so-called impulse teeth 15, is 
· also secured to the shaft 13. Therefore, as 
the dial is rotated • for the digit 5, the im­
pulse wheel rotates in the same direction un-· 
til five of .the teeth 15 are carried past the 7ll 
cam 23 on the impulse spring 24. The dial, 
upon being released . by the subscriber, is 
forced back, due to the tension of the spring 
16. As it rotates backward the teeth ln 
strike the cam 23 on the spring 24, and forces so 
springs 24 and 132 out of engagement, there-
by opening the line to the central office five 
times. 

The plates 17, 18 and 19 (Figs: 3, 4 and 
6), which are securely held in a parallel po- 85 
sition by the pins 20, 21 and 22, form a 
frame upon whieh the shaft 13 is rotatably 
mounted, and to which the various other 
parts of the apparatus are secured. • 
. The coin slots shown in Fig. 8, and at a 90 
in Fig. 7, are securely fastened to the side 
of the box which incases the calling device 
and the coin-collecting device. 

Referring now especially to Figs. 5 and 6, 
it will be seen that just back of the plate 19, 95 . 
and loosely mounted on the shaft 13, there 
is a disk 25 which has on its periphery 
notches X corresponding in number and po­
sition to the impulse teeth on wheel 14. 
Between this, disk and the plate 19 there is 108 
securely fastened to the shaft 13 • an arm 
27, on the left outer end of which there is 
carried a pawl 28, held normally in engage­
ment with the notch 30 in the disk 25. The 

·Jocking dog 29, which is also secured to the 1011 
extrem.e outer end of arm 27, is normaUy 
held. away from the pawl 28 by the pin 31. 

. This pin, being loosely mounted in the disk 
25, is pressed down by the spring 32 as soon 
as the disk 25 is rotated fa1· enough to. carry 110 
pin 31 off the lug 33. Thus it will be seen 
that as soon as the dial is rotated :forward 
the plate 25 is also rotated forward· and the 
dog 29 is forced against· the cam or ratchet 

· 28 by the spring 34. The notch in the lock- ne 
ing dog 29. will not engage the notch in the 
dog 28, however, until the dial starts to ro-
tate backward. The arm 240 is also secnrelv 
fastened to the shaft 13. The object of this 
arm is to press on the spring 241 which is 120 
securely fastened to the pawl 242 (Figs. 9 
and 10) when the dial is in normal position. 
The pawls 150 and 242 both operate to hold 
the notched wheel 25 in an operated position. 
The operation of these pawls is as follows: 125 
The pawl or ratchet 150 is operated only by 
the reoeiver hook, while the pawl 242 has ·a 
spring projecting in the path of the arm 
240. The pawl 15.0 also has a pin 243 which 
project~ over the pawl 242, thus making it 110 
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impossible for the pawl 242 to operate with­
out operating the pawl 150. The end of the 
pawl 150 is made so as to closely fit the . 
notches in the ratchet wheel whereby it can . 

•If a coin be accidentally dropped into a • 
chute, the corresponding arm 41, 42 or 43 of 
which is.not operat~d (the chute 52, Fig. 8, 
for. instance), the coin will strike the lug 
49 and be deflected into the inclined chute K 70 5 only be disengaged by the receiver hook and 

not by the pressure on pawl 242, while the 
pawl 242 is so made that it does not closely 
fit the notches in wheel 25, whereby it may 
be made to operate by the· pressure of the 

• and thereby returned to the subscriber: . 

10 arm 240 against spring 241 when the dial is 
in ·normal position. Should the pawl 150 
be disengaged from the notch in wheel 25, as 
shown in Rig. 10, then the pressure on the 
pa;wl 242 when the dial returns to normal 

15 position will operate both ratchets 150 and 
-242 to force them out of the path of the 
wheel 25. To .the notched wheel 25 there is 
secured by means of the screws 35, ,36 and 
37 a semicylindrical plate 38, on the outer 

20 surface of which are plac.ed the lugs or 
screws 39. Securely fastened to the side of 
the coin chutes and extending • outward 
therefrom are • the arms 40. To the outer 
ends of these arms there are pivoted the 

25 arms 41, 42 and 43.. The upper portion ?f 
these arms are bent back toward the com 
chutes and have on their upper ends the lugs 
44, 45· and 46, which normally extend 
through the openings 4 7, 48 and 49 into the 

;io chntes 50, 5f and 52, respectively. The 
lower portion of each of the arms 41, 42 and 
43 is J, rovicled with a projection ( 53, 54 and 
55, Figs. 5 and 'i) which, when the appa­
ratus is in normal position, rests against the 

35 smfoce of plate 38. The extreme lower 
ends of the arms 41, 42 and 43 are provided 
,Yith bushings 56, 57 and 58 preferably com­
posed of inStilating material. The projec­
tions 53; 54 and 55 are, when the dial is 

40 tumed, 1mgaged by the lugs 39 on the plate 
38, whereby the arms are rotated about the 
point 59. The lower encl of each arm serves 
to close b,o electrical circui:ts, while the up­
per ends withdraw the lugs from their re-

45 spectirn openings in the chutes. For exam­
ple, when the projection 53 on arm 41 is en­
gaged by one of th~ lugs 39, the said arm is 
rotated so as to withdraw the lug 44 from 
the coin chute 50 and the lo"·er encl. of said 

5J arm forces springs 53 and 52 into contact 
ivith springs /54 and 55, respectively, as 
shown in Fig: 7. The springs /54 and 55 are 
under tension, tending to move them away 
from springs i53 and 52, but is prevented 

55 from doing so by the bnshing 63 which en­
gages an arm GO" of the member 60. The 
member llO is provided . with another arm 
(lOb which extends across the lower opening 
of the coin chute. If, now, a coin be 

60 dropped dcmn the chute 50 it will proceed 
clown the vertical portion thereof and, strik­
ing the arm 60b, force the arm GO• out. of 
engagement "·ith • the bushing 63, thereby. 
allowing the springs M and 55 to pass out 

66 of engagement with the springs 53 and 52. 

The lugs 39 are. placed in positions on the 
surface of the plate 38, • depending upon 
which of the arms 41, 42 and 43 .is to be 
depressed when a predetermined digit is 7E 
called. If it be desired that a number. of 
different charges be levied I find it advis-
able to so arrange the lugs· on the surface 
of .the plate that when a number beginning 
with a certain digit is called, the coin chutes 80 
will be opened to receive the coins which 
will total the sum charged for all numbers 
beginning with this digit. For example, 
it will be assumed that a certain- charge is 
levied or assessed for all numbers beginning 85 
with the digit 3, ;1nd if, in order to collect 
this charge, it is necessary to open the slots 
50 and 51, it is evident that a lug will be 
placed .on the surface of the plate 38 opposite 
-the notch in the wheel 25 which corresponds .90 
to the digit 3, and also in the path of the 
projections 53 and 54, as the plate 38 ro­
tates. Thus it is evident that when the first 
digit 3 is called, only the cams 44 and 45 
will be lifted from their respective slots. 95 

The° complete operation of the coin-col~ 
lecting device is as follows: "When the 
switch hook rises, upon the removal of the 
receiver therefrom, the projection· 229 dis­
engages the pawl 150, allowing it to come 100 
into engagement with the notched periphery 
of the disk 25. When the dial is rotated 
forward fo:r the.,first digit, the disk 2/5 is 
also rotated forward by reason of the pa'wl 
28 engaging the notch 30: As soon as the 105 
disk 25 leaves its normal position the pin 
31 disengages the lug 33, allowing said pin 
to be forced out of engagement with arm 
29 by spring 32. The arm 29 is then forced 
against the encl of the pawl 28. ·when the 110 
dial begins to rotate back toward normal 
position, the pawl 28 is carried back ont .of 
the notch 30 and raised up so that the notch 
on the end of the said pawl engages the 
notch on the arm 29, t1iereby locking the 115 

pawl 28 in its raised position to prevent 
it from engaging any of the notches of the 
disk 25 during subseqnent operations of the 
calling device. The disk 25 is maintained 
in the position to which it was rotated by 120 

the operation of the dial for the first digit 
by the engagement of the pawl 150 \'vith one 
of the notches X. If the first digit is 1, 
the paw 1 engages the first of these notches; 
if the first digit is 2 the pawl engages the 125 

second notch, etc. As shown in Fig. 7, the 
first digit called was 3, whereby the pawl 
150· i.s in engagement with the third notch 
X of the disk 25. As shown in Fig. 7, 

. there are placed two lugs 39 on the plate 38 uo 
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in such a position that when the disk 25 
has been advanced three notches these two 
lugs will operate the arms 41 and 42, but 
there is no lug to operate the arm 43.. With 

5 this arrangement, whenever any number be­
ginning with the digit 3 is called, coins 
must be deposited in the slots 50 and 51, .. to 
which belong the arms 41 and 42, before 
communication can be carried on with the 

10 called subscriber. A coin dropped in slot 
52 will be returned to the calling subscriber. 
All numbers beginning with the same digit 
require the deposit of coins of the same de­
nomination, the coins which must be de-

15 posited depending upon which of the arms 
41, 42 or 43 is operated by the lugs 39 when 
the disk 25 is in the position corresponding 
to that digit. If none of the arms are 
operated no coins need be dropped. . When 

20 the receiver is restored to. the switch hook 
the projection 229 disengages the pawl 150 
:from the notch of the disk 25, allowing said 
disk to be returned to normal position by • 
the spring 26, provided the dial is in normal 

25 position. I:f the receiver is hung up while 
the dial is out of normal position, however, 
the disk 25 will be held in its operated posi-­
tion by the pawl 242 until the dial returns 
to normal position and pawl 242 is forced 

30 out by the arm 240. When the pawl 150 is 
:forced down by the switch hook it.· also 
forces the springs 54 and 55, and the corre­
sponding springs of the other groµps that 
are operated, back to normal position. The 

35. disk 25 is stopped in normal position by the 
engagement of the end of .pin 31 with the 
upturned end of the lug 33. Also, the pin 
31 is forced outward arid strikes the arm 29; 
raising it sufficiently to unlo~k th~ paw_l 28. 

40 The line switch C shown m Fig. 1 is of 
the general type disclosed in British Patent 
#26,301 of 1906, and in the American Tele­
phone Journal of Naw York of June 6, 1908, 
being of a somewhat modified construction. 

45 • It comprises a magnet. 64 w.hich controls· the 
usual plunger arm 65 and armatures 66 and 
67. The magnet 64 consists of four wind­
ings, namely: The pull-in winding 68, cut­
off winding 69, line winding 70 · and aux-

50 iliary winding 71. The magnetic circuit of 
the windings 70 and 71 is separate from that 
of windings 68 and 69, due to the peculiar 
shape of the core. The winding 68 is of 
sufficient·strength when energized to operate 

55 both the plunger arm 65 and the armature 
66. The winding 69, however, will only op­
erate the armature 66, but will hold the 
plunger arm 65 in an attracted position after 
it has once been operated by the winding 68. 

60 The plunger arm, upon being attracted, 
forces the plunger 65a (Fig. 11) into a bank 
of springs 72, 73, 74, 75, 76, 77, 78 and 7~, 
which springs, with other sets of similar 
springs, form terminals of trunk lines lead-

(IS ing to fu:st selectors similar to first selector 

E. Although only one set of these bank 
springs is shown, there are, however, a num­
ber of such sets in each bank. 

The line switch C is one of a group of 
similar line -switches, usually one hundred in 70 
number. There may, however, be any num-
ber of such lines S1Vitches in each group. As 
a rule the corresponding terminal in the dif­
ferent banks are multiplied; thus each line 
switch has access to all of the trunks leading 76 

from that group. . Each· group of line 
switches is controlled by a common mecha-

. nism D . usually. called a master switch; 
This master switch comprises essentially tlie 
ratchet wheel 80, motor magnet 81, locking 80 

plate 82 and relays 83 and 84. The motor 
magnet serves to rotate the ratchet wheel 80. 
This rotary motion of the ratchet wheel is, 
bJ: suitable means shown in Fig. 11, trans­
m'ltted to the plunger shaft 86, giving said 85 

shaft an oscillatory motion, thereby moving 
the plungers which are in engagement there­
with back and forth in front of the termi­
nals of the trunk lines leading to the se­
lectors E. The locking plate 82, which has 90 

holes near the outer edge, as shown in Fig. 
11, is securely :fastened to the plunger shaft 
rod 86a. Therefore, when the pin 87 on the 
armature 88 engages one o:f these openings 
the shaft is locked against rotation. Th~ 95 

master switch also comprises a bank consist-
ing of the individual segments C and the 
common segment 89. The wiper 90 is se­
curely :fastened to the plunger shaft 86, and 
as it passes over the bank it serves to keep 100 

one of the individual segments in electrical 
connection with the common: segment 89. 

At E there is shown a first selector which 
is, as before stated, accessible to the line 
switches of the group of which the switch C 105 

is a member. This switch E is o:f the gen­
eraltype described in United States Letters 
Patent_ No. 81~,321, granted M_arch 13, 1906, 
to. Keith, E_r1ckson and Erickson, being 
slightly modified, however, to operate in a nc 
two-wire system. By "two-wire system" is 
meant a system in which there is no ground 
co~mection at the substation, the apparatus 
_bemg operated over the two sides of the line 
in series. The first selector E comprises the 115 

usual sha:ft carrying the wipers 91, 92 and 
93, which have a vertical motion .controlled 
by the vertical magnet 94 and a rotary mo-
tion controlled by the . rotary magnet 95. 
The private . magnet 96 controls the side 120 

switch carrying the wipers 97, 98, ·99 and 
100 in the usual and well known manner . 

.. The relays shown at 101, 102 and 103 are 
slow acting. The release· o:f the switch 
mechanism is brought about through the 126 

medium of the release magnet 104. The op­
eration o:f the switch is controlled by the 
subscriber through the medium of the dou­
ble-wound line relay 105. The selector Fis 
similar to selector E. The connector H 130 



1,186,462 .a 

shown in Fig. 2 is of the general type dis­
closed in United States Letters Patent 
#815,176, granted March 13, 1906, to Keith, 
Erickson and Erickson. Like the selectors, 

5 however, it is modified to operate in c0n­
junction with a two~ wire system. Like 
the selectors, it comprises the shaft and shaft 
wipers 106, 107 and 108, vertical magnet 109, 
rotary magnet 110, double-wound line relay 

10 111, also the side switch wipers 112, 113, 114, 
115 and 116, s~ow relays 117 and 118, private 
magnet 119, rmger relay 120, busy locking 
relay 121, double-woimd relay 122 and re­
lease magnet 123. 

15 'l'he substation A' and line switch C' are 
similar to substation A and line switch C. 

At B a battery is shown with its positive 
terminal preferably grounded at G. 

At M a bt1sy signaling machine is shown, 
20 and at R a ringing current generator is 

shown. • • 
To give _a better 1;1-ridersta_nding of my im­

proved· com-collectmg device and the sys­
tem in which it is used, I will explain in de-

25 tail the operations that occur when one 
party, subscriber at substation· A for in~ 
stance, calls another party, subscriber at sub­
station A', for example, whose number we 
will assume to be 3330. 

30 Upon the removal of the receiver at sub­
station A the spring 5 disengages spring (3 
and engages spring 7, as before stated. The 
disengagement of springs 5 and 6 breaks the 
circuit of the bells, while the engagement 

35 of springs 5 and 7 closes a circuit through 
the line winding 70 of the line switch C. 
This circuit extends from ground G'. 
through. springs 124 and 125, line conductor 
130, springs 5 and 7 of substation A, impulse 

40 springs 132 and 24,: primary of induction 
coil 133, transmitter 134, line conductor,131, 
springs 126 and 127, line winding 70 to bat­
tery lead 135, thence through battery B to 
ground G. The line winding 70, upon en-

45 ergizing, closes a circuit through the pull-in 
winding 68 extending • from ground G' • 
through springs 124 and 129, winding 68, 
auxiliary winding 71, contact 144 and arma­
ture 88 to battery lead 135, thence through 

50 battery B to ground G. 
The 9urrent through the pull-in winding 

operates the plunger arm 65 • and the arma­
ture 66. The plunger arm 65, upon being 
attracted, forces the phmger which is· at-

5.5 ta·ched to the end thereof into. the bank of 
trunk terminals to which it has access, fore- • 
ing springs 72, 73, 74 and 75 into· engage­
ment with springs 76, 77, 78 and 79, re­
spectively. The engagement of springs 72 

60 and 75.with_ springs 76 and 79, respectively, 
closes a circuit through the relay 105 of the 
selector E. This circuit extends from 
ground G2 . through lower winding of relay 
10;5, sid,e switch wiper 97, springs 79 and 

65 75, thence to and through the substation A, 

as before traced, back over line conductor 
131, springs 72 and 76, side switch wiper 
98. and npper winding of relay 105 to bat-
tery lead 135. The relay 105, upon ener­
gizing, shifts the spring 136 out of engage- 70 
ment with the spring 137 and into engage­
ment with the spring 138. The engagement 
of the springs 136 and 138 closes an ener­
gizing circuit through the slow relay 101. 
This ci~:cuit extends from ground G3 through 7 5 
the sprmgs 136 and 138 and the relay 101 to 
the battery lead 135. The energizing of the 
relay 101 closes a circuit extending from 
ground G4 through the springs 139 and 140, 
bank springs 77 and 73 to the point 141, 80 
thence one branch extends over the conduc-
tor 142 to the private bank contact of the 
calling line in the banks of aU of the con­
nectors that have access to the calling line. 
This guarding potential prevents any 85 

party from calling the substation A when 
said substation is calling. Another branch 
extends from the point 141 through the 
winding 69 of the line switch C to the bat-
tery lead 135. This cirquit through the 90 

winding 69 is closed before the armature 
G7 falls back after the circuit through the 
line winding 70 is broken by the attraction 
of the armature 66. The armature 67 does 
not fall back immediately upon the pulling 95 

up of the armature 66, due to the fact that 
simultaneous with the attraction of the ar­
mature 06 -is the pulling up of the plunger 
arm 65, which short-circuits the auxiliary 
winding 71 by forcing the spring 14P into ioo 
engagement with the spring 142a This 
short-circuiting of the winding 71 tends to 
retard the demagnetization of the core, and 
thus the armature 67 is held in an operated 
position until enough time has elapsed for 105 

the circuit through the winding 69 to be 
closed, whereby the plunger arm 65 is held 
in an operated position. 

The engagement of the springs 74 and 78 
upon the forcing of the plunger into the no 
bank closes an energizing circuit through 
the relay 83 of the master switch D, as­
suming, in this case, that the master switch 
D is holding-the idle line switches opposite 
the first trunk, which trunk leads to the ll5 

selector E. This circuit· extends from 
ground G5 through the springs 7 4 and 78, 
individual contact 143 of the master switch • 
bank, wiper 90, common segment 89 and the 
relay 83 -to battery. The relay 83, upon 120 

e;nergizing, closes the circuit of the relay 
84. The relay 84, upon pulling up, discon­
nects battery from the line windings of the 
idle switches of the group of which the 
switch C is a member by breaking engage- 125 

ment ·of the armature 88 and contact 144. 
This prevents any of the line switches from 
being -operated while the master switch D 
is operating. The engagement of the• 
springs 145 and 146 supplies a busy signal 130 



to these idle lines, whereby any party at- are as follows: The subscriber, after having 
tempting to call while the master switch js removed his receiver, inserts a finger in hole 
operating will receive the' busy signal. The number 3 in the dial and rotates the dial 
attraction of the armature 88 also lifts the forward until the finger strikes tl;.e stop 

15 
pin 87 out o:f engagement with the locking (not shown), at which time three o:f ,the '70 
plate 82 and . closes a. circuit through the ipipulse teeth will have passed- the cam 23 
motor magnet 81. This circuit extends :from on the spring 24. _ The forward rotation 
ground G6 through the motor magnet 81, in- of the teeth does not separate the impulse 
terrupter springs 147, contact 148 and ar- springs 24 and 132, .however. They .are 

10 mature 88 to ba,ttery. The motor magnet 81 only separated upon the backward rotation 75 
energizes upon the closure of this circuit and • of the impulse wheel. The forward rota­
attracts its armature 149 .. .The attraction tiori of the dial for the digit 3 also. rotates 
of the armature 149 breaks the circuit of the wheel 25 forward until three notches 
the motor magnet at springs 147 and ro- in its periphery have passed the pawl 150. 

15 tates the ratchet wheel one step. This ro- The pawl 150 now engages the third notch 80 
tation.o:f the ratchet wheel causes the open- in tlie wheel 25 and is held in the notch 
ing in the plate 82 to- be carried :from under by the coil spring 15L .As has been pre-
the pin 87. Therefore, the circuit is held viously described,. in this position, when 
closed through the motor magnet after the . the digit 3 is called, the two arms 41 and 

20 wiper 90 passes off the contact 143 by the 42 are acted upon by the lugs .39. When 85 
pin 87-riding on the plate 82, holding the . the. arm 41 is· depressed the springs 52a 
armature 88 and contact 148 in. engage- and· 53a (Fig, "'l) are forced int~ engage­
ment. The holes in the plate 82 are so· po- ment ,with the springs 55a and 54~, respec­
sitioned that the pin 87 will engage one of tively. The operation of the arm 42. forces 

25 thei;n only when the plungers stand directly the springs 53h and .521> into engagement 90 
opposite the terminals of a trunk line, at with. the ·springs 54h and 55\ respectively. 
which time the wiper 90 is resting on one of The engagement of these springs short-cir-
the individual segments a. The motor mag- emits the transmitter and shunts the re-
net deenergizes upon the breaking of its • ceiver. This short-circuit remains until the 

30 own circuit,. but is immediately· energized coins are dropped, as will be explained later. 95 
again; thus it acts in the manner of a buzzer The shunt across tlie receiver does not pre-
to move the plungers to the next . trunkt vent . the, calling subscriber from hearing 
at which time the pin 87 again engages an when the called party answers, but due to 
opening in the plate 82, locking it against the shortacircuit on the transmitter, the 

35 further movement. Should the next trunk called sub~riber is unable to hear the call- 100 
be busy, the wiper 90 will find the next ing subscriber. The object in shunting the 
trunk grounded and the circuit through the receiver is to prevent the calling party from 
relay 83 will again be closed, thereby -eaus- talking to the called party through the me-
ing the master switch t9 be operated in the dium of the receiver. 

40 manner described above to move the plun- The foregoing operations in the substa- 105 
gers to the next trunk, and so on until the tion have occurred as the dial was rotated 
plungers are moved to a position· in front forward for the digit 3. The finger is now 
of an idle tTunk. • removed from the dial and it is allowed to 

The foregoing is an explanation of the return to normal position, due to the ten-
45 operation of the central office mechanism sion of the coil spring 16 (Fig. 4). The 110 • 

immediately upon the removal ·of the re- backward rotation of the impulse wheel 14, 
• ceiver · at the substation A. when the dial is released~ causes the springs 

For convenience of explanation it will 24 and 132 to be momentarily separated 
be assumed that the coin slots 50, 51 and 52 ·three times. The separation of these springs 

50 are designed to receive five, ten and twenty- breaks the circuit 'of the d~uble-wound re- 115 
five cent coins, respectively. It will also be lay 105 of the selector E three times. The 
assumed that a charge of . fifteen cents is relay 105, upon thus being momentarily de­
required for all numbers beginning with energized, closes a ci:vcuit through the ver-
the digit 3. In other words, a five and a tical magnet 94 three times. This circuit 

55 ten -cent piece must be deposited in the extends • from ground G3 . through springs 120 
.chutes before a calling subscriber can con-. 136 and 137, 158 and 159, slow relay 102, 
verse with a:ny called subscriber whose num- vertical magnet 94 and· side switch wiper 
her begins • with the digit 3. Since it has 100 to battery lead 135, thence through bat-
been assumed that the number of substation tery B to ground G. The relay 102 ener-

60 A' is 3330, it will require the deposit of a gizes upon the first impulse, but being slow 125 
five and a ten cent piece at substation A be- acting does not deenergize until after. the 
fore conversation can be carried on. The last impulse has been delivered. The verti-

. subscriber at substation A now operates cal magnet energizes three times and oper-
, his dial for the first digit 3 of the required • ates to raise the vertical shaft and shaft 

66 number. The operations at the substation wipers three steps to a position opposite the 130 
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third level of contacts in the bank of the first switch wiper 167 and springs 168 and 169 
selector. The energization of the relay 102 to the said private bank contacts. A short 
closes a circuit through the private magnet period of time elapses after the side switch 
96. This circuit extends' from ground Q3 wipers of the selector E pass to third posi-

5 through springs 161 and 162 and private tion, and before the guarding potential is i) 

magnet 96 to battery. The relay 102 de- placed on the private bank contacts, as de-
energizes a moment after its circuit has been scribed· above. During this time the relay 
broken for the last time, thereby breaking 103, w:hich is in the rotary magnet circuit, 
the circuit of the private magnet 96. The supplies ground to the said private bank 

10 deenergization of thE;i private magnet 96 contacts. It is energized upon the fu-st im- 'iS 
allows the side switch wipers to pass to sec- 1mlse through the rotary magnets, but, being 
ond position. The circuit of relay 101 was slow acting, does not deenergize for a mo-
momentarily broken upon the deenergizing ment after the side switch ,viper,s pass to 
of the double-wound line relay ·105 but, as third position, whereby a guarding poten-

1~ it is slow acting, it did not deenergize dur- tial is supplied to the private bank contacts 80 
ing this momentary interruption of its cir- over a. circuit extending from ground G8 

cuit. The side switch wiper 100, in passing through the springs 170 and 171, wiper 99, 
from the first to the second • position, shifts conductor 164 to the private wiper 92, thence 
the battery connection from the vertical to on to the contacts before mentioned. After 

20 the rotary magnet 95. A circuit is now the relay 103 deenergizes, it being quicker t16 
closed from ground G2 through • the inter- in its action than the relay 101, it closes a 
rupter springs 163, rotary· magnet 95, slow holding circµit for the relay 101 extending 
relay 103, side .switch wiper 100 to battery from ground •,G7 of the selector F, over the 
lead 135. The rotary magnet energizes over circuit before traced to the wiper 99 of the 

25 this circuit to rotate the shaft and shaft selector E, thence through the springs 171 90 
wipers one step, press down the private and 172, conductor 173 and relay 101 to bat-
magnet armature .and break its own circuit tery. • The subscriber at substation A now 
at the springs 163. If the first trunk lead- operates the calling device for the second 
ing to a selector F is idle, the rotary magnet, digit 3. 

30 upon deenergizing after breaking its own The backward rotation of the dial for the 95 
circuit, will allow the private armature to second digit 3 opens the line at the calling 
rise, which in turn permits the side switch device three times. This opening of the line 
to pass to the third position, at which time breaks the circuit of the double-wound relay 
the line is completed to the second selector 165 of the selector F three times which, like 

35 F by .the wipers 97 and 98. If, however, the selector E, -deenergizes to close the cir- 100 
the first trunk to a selector F is_ busy, the first cuit of the vertical magnet 174, which in 
bank contact upon which the private wiper 92 turn energizes to raise the shaft and shaft 
passes will be grounded in a manner herein- wipers 175, 176 and 177 three steps opposite 
after more fully explained. A cir'cuit is the· third level of bank contacts which are 

40 then closed extending from this grounded terminals of trunk lines leading to the con- 105 
contact through private wiper 92, conductor nector H. A moment after the,last impulse 
164, wiper 99 ( in second position) and pri- has been delivered to the relay 178, in series 
vate magnet 96 to battery. The private with the vertical magnet, the relay 178. de-
magnet energizes, locking the side switch in energizes and allows the private magnet 179 

45 second position. With the side switch thus to deenergize, which permits the side switch 110 
locked in the second position the rotary ,vipers to pass to second position. ,vhen the 
magnet, upon. deenergizing, allows its cir- side switch wipers are in the secoi1d posi-
cnit to be closed, whereby it is again ener- tion the operation of the selector is the same 
gized and rotates the shaft wipers to the as was that of the selector E to rotate the 

50 second contact. If the second contact is shaft wipers on to an idle trunk line lead- 115 
busy, the operation will be repeated and the ing to the connector H. 
shaft wipers rotated to the third trunk, and The subscriber at substation A now op-
so on until the wipers strike an idle trunk, erates the calling device for the third digit 
at which time the side switch wipers will be 3. The circuit of the double-wound relay 

55 allowed to pass to third position, as before 111, which was closed as soon as the trunk 120 

described. lines were completed from the substation A 
The relay 165 energizes in the same man- to the connector by the wipers 180 ancr 181 

ner as did the relay 105 of the selector E to of selector F pnssing to. the third position, is 
close the circuit of the relay 166. The ener- broken three times. The deenergizntion of 

60 gization of the relay 166 puts a guarding this relay completes the circuit of the verti- 125 

ground back onto the private bank contacts cal magnet 109 in series with the slow relay 
of the trunks leading to the selector F in 117, as in the selectors, whereby the shaft 
the banks of all the selectors that have access carrying the wipers 106, 107 nncl 108 is 
to said selector F. This guarding circuit ex- raised three steps to a point opposite the 

65 tends from ground G1 through the side, third level of bunk contacts. As in the se- 130 
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lectors, the private magnet 119 is aUowed to circuit of the ringer relay 120. This circuit 
deenergize upon the deenergization 0£ the extends from ground G12 through the inter­
relay 117, which deenergized a moment after _rupter 212, springs 213 and 214, relay 120, 
the last impulse was sent through it, where- wiper 115 and relay 117 to · battery. The 

5 by the side switch is permitted to pass to the ringer relay is intermittently energized over 70 
second position. Whtin the wiper 115 passes this circuit to _disconnect the ca:lling from 
to second position battery is shifted from the called subscriber, and to cohnect the 
the vertical to the rotary magnet 110. The ringing -.current generator R with the line 
subscriber at substation A now operates the of the called subscriber A'. Ringing current 

10 calling device for the last digit 0. The line then flows from one side of the generator 75 
relay 111 deenergizes ten tiines to close a · R through the springs 200 and· 201, wiper 
circuit through the rotary magnet 110 in 113, shaft wiper 106, springs 204 and 205, 
series with the relay 117. This circuit ex- conductor 210, bells 206, condenser 207, 
tends from ground G0 through the springs springs 208 and 209; line 211, shaft wiper 

16 182 and 183, springs 184 and 185, springs 108, side switch wiper 112 and springs 203 80 
1$6 and 187,· magnet 110, wiper 115 and re- and 202 to the other side of the generator. 
lay 117 to battery. The rotary magnet en- The su'bscriber at substation A' removes the 
·ergizes ten times to rotate the shaft and receiver from the hook in response to this 
shaft wipers onto the line of the called sub- signal and receives. talking battery current 

20 scriber. I£ the called line is idle the private • over a circuit extending from ground G11 85 
magnet permits tlie side· switch to pass to through the side switch wiper 114, lower 
third position upon the deenergization of • winding of the relay 122, springs 217 and 
the slow relay 117. The wiper 116 (in first 203, wipers 112 and 108, thence over the line 
position) puts a holding ground back over 211 tothe substation A', through the springs 

25 the release trunk 188 for the relays 166 and 209 and 213a, impulse springs 214a, primary 90 
101. . This circuit extends from ground G10 . winding 215 of the in~uction coil, transmit­
through the wiper 116, springs 189 and 190, ter 216, back over the line 210, springs 205 
conductor 188, private wiper 17~, side _switch and 204, wipers 106 and 113, springs 201 and 
wiper 191, springs 192 and 193 to point 194, 201a and upper winding of the relay 122 to 

30 thence a part of the current passes through battery. The relay 122 is energized over 95 
the relay 166 to battery and a part continues this circuit and opens the . circuit of the 
on through the wiper 167, thence over a cir- ringer relay 120. As hereinbefore stated, it 
cuit before traced through the relay 101 · of was . assumed that the charges to converse · 
the selector_ E to battery. This ground also with subscribers whose numbers begin with 

s·5 puts a guarding potential on the bank con- the digit 3 was fifteen cents. The subscriber 100 
· tacts of the connector H in the banks of all at substation A, upon hearing the answer of 
the selectors that have access to the said con-' the subscriber at substation A', proceeds to 
nector. The side switch wiper 116, in pass- • place the five and ten cent pieces in their 
ing to third position, shifts this holding and respective slots. It is assumed that chute 

40 guarding ground from ground G10 to ground 50 is for the five cent piece, then when the 105 
- G0 • The wiper 115, in passing to the third coin is dropped _in the chute it will strike the 

position, shifts battery from the rotary latch or cam 60, and by knocking it out of 
magnet 110 to the ringer :relay 120 .. The engagement with the bushing 63 it allows 
wiper 114, in passing to the third position, the springs 0£ group a (Fig. 1) to disen-

15 puts a. ground onto the private bank contacts . gage; likewise, when the ten cent piece is llG- • 
of the called line and also closes an energiz- dropped into the chute 51 it strikes the cam 
ing circuit through the cut-off }Vinding 244 61 and thereby permits the springs of the 
of the line switch C'. The circuit through group b _to disengage, whereby the short-
the winding 244 extends from ground G11 circuits are re~oved from both the receiver 

50 through the wiper 114, springs 195 and 196 and transmitter and the subscribers may 115 
to the private wiper 107, thence to and carry on an uninterrupted conversatio:p.. 
through the winding 244 to battery. This . The release of the switches at the central 
ground potential also goes to all of the pri- ,office in initiated by the hanging up of 
vate bank contacts of the called line in the . the receiver at . the calli:n,g substation, the 

66 banks of all the connectors that have access release being brought about in the following 120 
to the called line. This.prevents any other manner: The replacing of the receiver on 
party from getting connection with the sub- the hook opens the circuit of the double­
station A' after the latter has been called. wound relay 111 of the connector by break-
The winding 244, upon being energized, at- ing the ·engagement· of springs 5 and 7. 

60 tracts its armature 197. The armature 197, The relay 111, upon deenergizing, opens the 125 
upon pulling up, closes the line to the called circuit of the slow relays 118, 166 and 101 
substation and also disconnects the lines of of the connector, second and first selectorl=l, 
the substation A' from the line winding 198 respectively. These relays deenergize to 
of the line switch C'. It will be remembered close the circuits of their respective release , 

G5 that the shifting of the wiper 115 closed the magnets. The circuit through the con- 130 
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nector release magnet extends from ground 
G0 through springs 182 and 183, springs 184 
and 218, release magnet 123 and off.normal 
springs 219 and 220 ( which springs were 

5 permitted to engage as soon as the shaft 
was raised one or more steps) , thence to 
battery. The magnet 123 energizes to im­
mediately release the switch. The circuit 
through the release magnet 221 of selector 

10 F·extends from ground G13 through springs 
224 and 225, springs 226 and 227, magnet 
221 and off-normal springs 222 and 223 to 
battery. The switch releases upon the clo­
sure of this circuit, and· as in the first selec-

15 tor and connector the circuit of the release 
magnet is again broken when the shaft 
reaches its lowest position by the arm 228, 
disengaging spring 223 from spring • 222. 
The circuit through th,, magnet 104 is simi~ 

20 lar to the circuit just ti iced. The deenergi.: 
zation of the relay 101' breaks the holding 
circuit of the winding 69 of the line switch 
C, thereby allowing the plunger arm 6,5 to 
return to normal position. Thus the 

25 switches are all restored to normal position 
and are in readiness for another call. The 
wheel 25 at the calling substation is also re­
leased by the lug on the receiver hook 2 
striking the lower end of the cam or ratchet 

SO 150, thereby disengaging it from the ratchet 
wheel 25. Of course, the ratchet 242 is also 
immediately forced a·way by the tension of 
the spring 241, as has been described. If 
the called line had been busy when called 35 by substati_on A, the wiper 107 would have. 
found the private bank contact 245 ground­
ed in the manner hereinabove explained, and 
a circuit would have been completed ex­
tending from this ground on the private 40 bank contact through wiper 107, springs 
196 and 195 of relay 121, lower winding 
of relay 122, ringer springs 217 and 203, 
side switch wiper 112 (in second position), 
springs 229 and 230 of the relay 117 and the 

-{5 private magnet 119 to battery. The spring 
230 engages the spring 229 before breaking 
from the spring 231, when the relay 117 de­
energizes, whereby if the called line is busy 
there is no break in the circuit of the pri-5o vate magnet as the relay 117 deenergizes 
after the last impul~e has been delivered. 
The simultaneous energization of the pri­
vate magnet and the relay 122 closes a cir-

55 
cuit extending from ground G14 through the 
springs 231 and 232, springs 233 and 234, 
relay 121 and springs 236 and 235 to bat­
tery. The relay 121 energizes and -shifts 
the holding circuit of the private ·magnet 

60 
and relay 122 from ground at the private 
bank contact to groun_d G15

, and also opens 
the rotary magnet circuit and puts a busy 
signal onto the line of the calling subscriber. 
This busy circuit extends from battery 

6
_ through the primary of the induction coil 
a 237, springs 238 and 239, wiper 113 (in sec-

ond position), thence over the heavy con­
ductor to and _through the substation A, 
back over the heavy conductor, through the 
lower winding of the relay 111 to ground. 
The subscriber at substation A, upon hear- 7o 
ing the b11sy signal, hangs up the receiver, 
thereby restoring the switches to normal po­
sition, as hereinbefore described. 0£ course, 
should the line be busy there is no necessity 
for placing the diffei'ent coins in their re- 75 
spective chutes. 

From the foregoing it will be seen that 
toll is invariably assessed in accordance with 
the extent of operation of tqe calling mech­
anism for the first digit of the calle'd num- so 
her. One extent of rotation of the calling 
dial brings into dperation one of the meas­
ured service devices, where_as another ex­
tent of operation of the said dial brings into 
use another of said devices. Thus the con- 85 
trol of the measured service devices is en­
tirely automatic, and no operator is neces­
sary for the determination of the proper 
rate of toll-that is to say, the calling sub­
scriber does not need to be told by an opera- ~o 
tor what the rate of charge is for any par­
ticular call. The subscriber . simply makes 
the call and, having done so, there is 
then only one or several in combination of 
the measured service devices which he can 95 
use, and if he uses any other device the coin 
is returned and it is thus made evident that 
the wrong slot has been used, or tlie wrong 
coin deposited in the mechanism. The call-
ing subscriber discovers for himself which 100 
rate of toll is necessary for any particular 
call, and the manner in which the mechanism 
and the measured service devices are com­
bined precludes the payment of any other 
rate of toll for that call. 105 

It will be seen that my invention relates 
to that type of system in which the two sides 
of the ci1lling line are controlled in series 
to operate and release the automatic 
:switches at the central station. In this 110 
way a ground is not necessary at the sub­
station for either ,calling or releasing. Fur­
thermore, my. invention relates to that kind 
of an automatic svstem in which central 
energy . is employed for talking purposes. 115 
This means, of course, that central energy 
is supplied to the measured -service devices. 
\Vith the arrangement shown the current is 
so controlled that the transmitter is com­
pletely short-circuited and_ cannot be used 120-
until after the proper toll rn assessed. The 
receiver is shunted to the extent that it is 
still operative for hearing the reply of . a 

. called subscriber, but cannot then be used 
by the calling subscriber as a talking in- 126 
strnment. • 

"What I claim as my invention is:-
1. In a telephone system, a calling mech­

anism, means responsive to said mechanism 
to extend the call, and devices associated 180 

• 
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with said mechanism, controlled thereby, to 
assess toll of different values when calls are 
extended from the calling mechanism. 

2. In a telephone system, a calling mech-
5 anism, means responsive to said mechanism 

to extend the call. and coin-controlled de­
vices associated with said mechanism, con­
frolled thereby, to assess cash tolls of dif­
ferent values. 

3. In a telephone system, a calling mecha­
nism, means responsive to said mechanism to 
extend the call, and a plurality of measured 
service devices associated with said mech­
anism, controlled thereby, and each con-

15 trolled by a different sized coin and means re­
sponsive to said mechanism to select one of 
said devices. 

4 .. In a telephone syst'em, a calling mech­
anism; means responsive to said mechanism 

nism, means responsive to said mechanism 
to extend the call, a plurality of measured 
service devices associated with said mecha­
nism, controlled thereby, and each con­
trolled by a different sized coin and means 70 

.responsive to said mechanism to select _one 
of said devices, a telephone associated with 
said mechanism, and circuits controlled by 
said devices to render the said telephone in­
operative until toll is assessed for the call. 75 

10. In a telephone system, a calling mech­
anism, means responsive to said mechanism 
to extend the call, devices associated· with 
said mechanism, controlled thereby, to assess 
toll of different values when calls. are ex- so 
tended from the calling· mechanism, and 
means for preventing control of said devices 
by • said mechanism more than once for any 
called number. 

11. In a telephone system, a calling mech- s5 

anism, means responsive to said mechanism 
to extend the call, coin-corttrolled devices as-

. sociated with said mechanism, controlled 
thereby, to assess cash tolls of different 

20 to extend the call, and devices associated 
with said mechanism, controlled thereby, 
to assess toll of different values when calls 
are extended from the calling mechanism, 
each of said devices requiring a different 

25 e:i,."tent of operation ·of said mechanism fo 
render it operative to assess the toll. 

5. In a telephone system, a calling mecha­
nism, means responsive to said mechanism 
to extend the call, ancf coin-controlled de-

. values, and means for preventing control of 90 

said devices bv said mechanism more than 
once for any called number. 

30 vices ·associated with said mechanism, con­
trolled thereby, to assess cash tolls of dif­
ferent values, each of said devices requir­
ing a different extent of operation of said 
mechanism to rende;r it operative to assess 

35 the toll. -
6. In a telephone system, a calling mecha­

nism, means responsive to said mechanisin 
to extend the call, and a plurality of meas- . 
ured service devices a~ociatecl with said 

40 mechanism, controlled thereby, an.cl each 
controlled by a different sized coin and 
means responsive to said_ mechanism to se­
lect one of said <levices, each of said devices 
requiring a different extent of operation of 

45 said mechanism to render it operative to 
assess the toll. • 

'i. In a telephone system, a .. caHing mecha­
nism, means responsive to said mechanism 
to extend the call. deYices associated with 

50 said mechanism, controlled thereby, to assess 
toll of different values, a telephone asso~ 
ciat'ed with said mechanism, and circuits 
controlled by said devices to renper the said 
telephone inoperative until toll is assessed 

55 for the call. 
8. In a telephone system, a calling mecha­

nism, means responsive to said mechanism to 
extend the call, coin-controlled devices as­
sociated with said mechanism, controlled 

60 thereby, to assess cash tolls of different 
values, a telephone associated with said 
mechanism, and circuits controlled by said 
devices to render the said telephone inop-
erative until toll is assessed for the call. 

65 9. In a telephone system, a calling mecha-

12. In a telephone system, a calling mech­
anism, means responsive to said mecl1anism 
to extend the call, a plurality of measured 05 

sen·ice devices associated with said mecha­
nism, controlled thereby, and each con­
trolled by a different sized coin and means 
responsive to said mechanism to select one 
of said devices, and me.ans for preventing 100 . 

control of said devices. by said mechanism 
more than once for any called number. 

13. In a telephone system, a calling rriech- • 
anism, means responsive to said mechanism 
to extend the call, devices asso.ciated with 105 

said mechanism, controlled thereby, to assess 
toll of different values, and means limiting 
tl~e control of said_ devlces-'by said mecha-
msm to the operat10n of the latter for the 
first digit of any called ,nflmber. 110 

14. In a telephone system, a calling mech­
anism, meal):S responsive to said mechanism 
to extend the call, coin-controlled devices 
associated. with said mechanism, controlled 
thereby,· to assess cash tolls of different 115 

values, and ·means limiting the control of said 
devices by said mechanism to the oper;i.tion 
o:f the latter for the first digit of any called 
number. • 

15. In a telephone system, a calling mech- 120 

anism, means responsive to said mechanism 
to extend the call, a plurality of measured 
service devices associated with said mecha­
nism, controlled thereby, and each con­
trolled by!a different sized coin and means 125 

responsi,~e to said mechanism to select one 
of said devices, _and means limiting the con-
trol of said devices by said mechanism to 
the operation of the latter for the first digit 
of any called number. . 130 
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16. In a telephone system,. a calling mech- devices comprismg a set of- springs, cir­
anism, means responsive to said mechanism cuits controlled by said springs, means for 
to extend the call, and devices associated closing said springs by the operation of said 
with said mechanism, controlled thereby, to weqhanism for the first digit of the ·called 

r; assess toll of different values when calls number, and means for opening said springs 70 • 
are extended from the calling mechanism, when the toll is assessed for the call. 
said mechanism comprising· a rotary dial, 23. In a telephone system, a calling mech0 

and means for variably limiting the rota- anism, means responsive to said mechanism. 
tion of said dial. to extend the call, and coin-controlled de-

10 17. In a telephone system, a calling mech- vices associated with said mechanism, con- 75 
anism, means responsive to said mechanism trolled thereby, to assess cash tolls of dif-
to extend the call, and coin-controlled de- • ferent values, each of said devices compris­
vices associated with said mechanism, con° ing a set of springs, circuits controlled by 
trolled thereby,· to assess cash tolls of dif- said springs, means for closing said springs 

15 ferent values, said. mechanism comprising by the operation of said mechanism for the so 
a rotary dial, and ~eans for variably lim- fir'st digit of the called number, and means 
iting the rotation of said dial. for opening said springs when the toll is 

18. In a telephone system, a calling mech-. assessed for the call. 
anism, means responsive to said mechanism . 24. In a telephone system, a calling mech-

20 to extend the call, and a plurality of meas- · anism, means responsive to said J.Uechanism 85 
ured service devices as~ociated with said to extend_ the call, and a plurality of meas­
mechanism, controlled thereby, and each ured service .devices associated with said 
controlled by · a different sized coin and mechanism, controlled thereby, and each 
means responsive to said mechanism to se- controlled by a • different sized coin and 

25 lect one of said devices, said mechanism . means responsive to said zj:iechanism to· se- 90 
comprising a rotary dial-, and mean~_for va- .Ject one of said devices, each of said devices 
riably limiting the rotatio_n of said dial. . c01nprising a set of springs, circuits con-

19. In a.telephone systeiri, a calliJ:J.gmech- tr.olled by said springs, 'means for closing 
anism,. means responsive. to sa_id mechanism said springs by the operation of said· mech-

so to extend the caU, and,,d(cl,vices assoc,iated _. anism for the first digit of the called num- !:5 
with said mechanism, .c9p.ttoU;e,9, th~reby, to ber, and means for opening said springs 
assess· toll o:£ different 1~1A'¢t'.~!li!i . inec,ha- .. when the toll. is assessed for the call. 
nism ha,frµg a ratchet ,yhe,~J;:pr,6,yided. with . _.. 25. In a telephone system, a calling mech­
the meari,s :fo_r controlling . .saii:1 'devices, and .' anism, means responsive to said mechanism 

35 a dog \ep,~ging_ said wl~ee(i~j?f~v'.e'ii~.·mo/e\J( extend th_e cal+, devices associated with. 100 
than ,.~;ir,otat10n ther,yp~JHF r.~9:h calle;d i~~gtd :µieclw:m~m, controlled thereby,_ to as­
numb1:1r, ,.,: ; , .. •·o~.- •. , ,,.:,,., .;, ; . .-, .,,_§ess toll of different values, and a l~ne the 

2;9. In ·a telephone sysfam;'a ·calling 'niechi,;;'.'t\\ro sides of ~vhich in _series are controllable· 
anis~)-: 1:q..eans r_esp.onsiyy. tg,Ftjg .. m,e_ cl~~n.\9 ___ ip._·;;J_i Y._ said __ Ill. ·echanism_ t?_ ,operate and, relea.se " 

40 to extend the call, .al).d c,qµi,c9i;i.trqlleiLd,y~.-). ;;a~d means.•· , ... · • 100 

Yices associated with,-_said iiiechani,sm:;:'c:<'/ii-~:, : . ,26. In a telephone system, a calling mech­
trolled thereby, .to a,~sess·:ca.sh,.:(qns· pf,dif~ ahism, nieans responsive to said mechanism 
ferent. values, said, mechanism having', :a , ·to. extend the call, coin-controlled ·devices· 
ratchet wheel provided with· the means for associated with said mechanism, controlled 

45 controlling said devices, ap,d a dog engag- thereby, to assess • cash tolls of different 120 

ing said wheel toprevent more,~han,one ro- values, aJ:J._d a line the two sides of which in 
tation thereof for ~ach ,c;aHed 11urµb~n:, • . ser:ies are· controllable by said mechanism 

21. In a telephone.sjstem, i calling mech- • to operate and release said means . 
. anism, means responsive to ·said mechanism . 27. In a telephone system, a calling mech~ 

50 to extend the call, anda .. pluwlity of meas- . anism, means responsive to said mechan.ism llG 
ured service , devices, assoc_iat~d with said to e:-:tend t~e call, a plurali~y of measured 
mechanism, controHed ·thel'.eby,. and: each service devices associated with said mech­
controlled. ,by • ·a different sized coin and anism, controlled thereby, and each con­
means responsiYe to said mechanism to se- trolled by a diffei·ent sized coin and means 

55 lect one of said devices,, said mechanism responsive to said mechanism to select one :;,:::Q 
haYing a ratchet . wheel provided with the of said devices, and a line the two sides of 

. means. for controlling said devices, and a which in series are controllable by said 
dog engaging said wheel to prevent more mechanism to operate and release said 
than one rotation thereof for each called, means. 

60 number. 28. In a telephone system, lines, a tele- 125 

22. In a telephone system, a calling mech- phone for each line, a calling mechanism 
anism, means responsive to said mechanism for each telephone, means responsive to said 
to extend the call, and devices associated mechanism to extend a call from one line 
w·ith said mechanism, controlled thereby, to to another, devices associated with each 

66 assess toll of different values, each of said mechanism, controlled thereby, to assess toll ISO 
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of different values when calls are extended 
from the calling mechanism, and a central 
source of talking current for supplying cur-
rent to said telephones. . 

5 29. In a telephone· system, lines, a tele­
phone for each line, a calling mechanism for 
each telephone, means responsive to said 
mechanism to extend a call from one line to 
apother, coin-controlled devices associated 

10 with each mechanism, controlled thereby, to 
assess casn. tolls of different· values, and a 
central source of talking current for supply­
ing current to said telephones. 

. 30. In a telephone system, lines, a tele-
15 phone for each line, a calling mechanism for 

each telephone, means responsive to said 
mechanism to extend a call from one line 
to another, a plurality of measured service 
devices associated with each mechanism, 

20 controlled thereby, and each controlled by a 
different sized coin and means responsive 
to said mechanism to select one of said de­
vices, and a central source of talking current 
f,or supplying current to said telephone. 

25 31. In a telephone system, a· calling mech­
anism, means responsive to said mechanism 
to extend th~,,- call, and devices associated 
with said mechanism, controlled thereby, 
to assess toll of different values when calls 

:w are extended from- the calling mechanism, 
said means having qne motion to find a 
group of lines, and another motion in a 
plane at· right-angles to the plane of the 
first motion to find the called line in the 

:So selected g-ro11p. . 
32. In a telephone system; a calling mech~ 

anism, means responsive to said mechanism 
to extend the call, and coin -controlled de­
vices associated . with said mechanism, con-

•. -tu trolled thereby, to assess cash tolls of differ­
ent values, said means having one motion to 
find a group of lines, and another motion in 
a plane at right-angles to the plane of the 
first motion to· find the called line in the se-

-i b lected group. 
33. In a telephone system, a calling mech­

anism, means. responsive to said mechanism 
to extend the call, and a plurality of meas­
ured service ·devices associated with said 

flu mechanism, controlled thereby; and each 
controlled by a different sized coin and 
means responsive to said mechanism to se­
lect one of said devices, said means. having 
one motion to find a group of lines, and an-

other motion in a plane at right-angles to 55 
the plane of the first motion to find the 
called line in the selected group. 

34. In a telephone system, a measured 
service mechanism comprising a plurality 
of devices each for a different calling rate, 60 
each device representing a different first 
digit of any called number, a digit transmit-
ter, and means responsive to said transmit-
ter £or connecting a calling and a called 
line, said transmitter. adapted to bring one 65 
of said devices into operation in accordance 
,vith the value of the digit transmitted, 
whereby all calls for which the same rate 
of toll is assessed at said mechanism have 
the same first digits. 70 

35. In a telephone system, a plurality of 
measured service devices each for a differ­
ent rate of toll, a calling mechanism, and 
means 'operated by said calling mechanism 
to selectively control said measured service 75 
devices when calls are extended from the 
calling mechanism. 

36. In a telephone system, a plurality of 
measured service devices each for .a differ-
ent rate of toll, and substat_ion-controlled 80 
means for selectively controlling said de­
vices when connection is extended froin the 
substation and means for exte.nding con­
nection from .said station. • 
• 37. In a telephone system, a calling 85 

mechanism, means responsive to said mech­
anism to, extend the call, and devices associ­
ated with said mechanism mechanically 
controlled thereby, to assess toll of different 
values. 90 

38 .. In a telephone system, a calling 
mechanism, means responsive to said mech­
anism to extend the call, and devices associ­
ated with said mechanism at the telephone, 
controlled thereby, to assess toll of different 95 
values. • 

,39. In a telephone system, a calling 
mechanism, means responsive to said mech­
anism to extend a call, and devices associated 
with said mechanism controlled thereby 100 
through the medium of a common means to 
assess toll of different values. 

Signed by me at Chicago, Cook county, 
Illinois, this 14th day of July, 1910. 

BERN.A.RD D. WILLIS. 
Witn·esses: 

EDWARD D .. FALES, 

ARTHUR J. RAY. 
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