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number of digit wheels is not necessarily limited to ten, 
but may be more or less depending upon the number of 
digits desired to be transmitted. Ten digit wheels have 
been selected for reasons of convenience only and since 
the nationwide numbering plan is ordinarily based on ten 
digits. 
The base of the telephone set also includes a push 

(button 16 labeled with the indicia S, indicative of the 
word "send.” As explained hereinafter, the pushbutton 
is used to initiate the actual calling signal transmission 
after setting up the numbers on the digit wheels. 

Each digit selector 14 comprises a wheel of Substan 
tially T section which includes a drum portion 8 upon 
which are imprinted a plurality of indicia, and a flange 
portion having a plurality of recesses 20. As shown in 
FIG. 5, there are affixed to each side of the web of each 
selector ten radially disposed contact arms 22 of varying 
length. Each arm has a contact member at each end, the 
centrally disposed contact members 24 being arranged in 
a circular pattern the center of which is offset from the 
axis of shaft 25. The radially disposed arms 22 may be 
(modded into the web portion of the selector or they may 
be molded into cup-shaped drum members which, in 
turn, may be affixed to the web. 

As shown in FIGS. 3 and 4, each selector is supported 
by and rotatable about the peripheries of the fixed mem 
bers 28 adjacent thereto which function as mounting 
blocks for vertically aligned contact members 30. The 
fixed members disposed at each end of the digit selecting 
(mechanism function as journals for shaft 26. Each con 
tact member 39 is connected to an individual tap on wind 
ings 244 or 246 of oscillator 52 shown in FIG. 9. The 
(contact members connected to winding 244 are disposed 
on the Same side of each of the fixed members 28 while 
the contact members connected to winding 246 are dis 
posed on the other side of each of the fixed members. 

- When the number wheel or selector is positioned to desig 
nate a particular one of the ten digits, the end contact 
member 32 of the radially disposed arm 22 corresponding 
to the chosen digit will engage the corresponding contact 
(member 30 disposed in the fixed mounting member 28. 
The tuning circuit corresponding to the selected digit 

is completed when the shaft 26 rotates and lobes 34 and 
36 affixed thereto engage the centrally disposed contact 
member 24 of arms 22 corresponding to the preselected 
digit. A plurality of lobes 34 and 36 are disposed on the 
shaft in helical arrangement to individually and sequen 
tially engage the contact members 24 corresponding to 
the preselected digits. With two sets of contact arms 22 
associated with each number wheel and simultaneously 
rotated thereby, two code frequencies are provided for 
each digit. In order to sequentially complete the pair of 
tuning circuits corresponding to each of the preselected 
digits, two sets (34 and 36) of helically disposed lobes 
are employed. Each set of lobes may be disposed on 
separate simultaneously-driven shafts 38 and 40, as in 
dicated in FIGS. 7 and 8, or, as in the preferred em 
bodiment, on a composite shaft 26 comprising a central 
rod portion 42 for lobes 34 and an insulated sleeve por 
tion 44 for lobes 36. Electrical continuity is provided 
through shaft 26 or shafts 38 and 40 to rings 46 and 48 

- and through brushes 50 and 54 from the taps on wind 
ings 244 and 246 corresponding to the preselected digit 
to the terminals 58 and 60, which are common to wind 
ings 244 and 246 and are connected to capacitors 248 and 
250, respectively. - 
The conductor arrays connecting contact members 30 

to the individual taps on windings 244 and 246 may be 
molded into or disposed in any other suitable manner in 
members 56, each of which is a part of a fixed member 
28, and may be joined to common conductors disposed 
in member 62. Members 56 are affixed to base board 64 
in such manner as to fixedly support the structure com 
prising the preset digit selecting mechanism. Member 
62 may also be affixed to members 56 in such manner as 
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4. 
to insure proper alignment of the rotating components of 
the mechanism. The conductors disposed in members 56 
and 62 are connected to contact members 30 through 
spiring members 70 which are disposed between the con 
tact member and conductor in such manner as to insure 
satisfactory contact between contact member 30 and con 
tact member 32. - 

Each digit wheel is locked in the selected position by 
an individual detent mechanism comprising a spring mem 
ber 72 and ball 73 disposed in fixed member 28 in such 
manner as to ride on the flange portion of the wheel, and 
a cooperating recessed portion 75 in the wheel. , 

In the embodiment shown in FIGS. 7 and 8, two sepa 
rate shafts 33 and 40 each having a separate set of lobes 
34 and 36, respectively, are employed. The contact mem 
bers 30 are disposed in such manner that those connected 
to the individual taps of winding 244 are connected to 
terminal 58 by the lobes on one of the shafts and those 
connected to the individual taps of winding 246 are cont 
nected to terminal 60 by the lobes on the other shaft. 

Also cooperating with the selector assembly is a manu 
ally operated mechanical motor 74 controlled by push 
button 6 and adapted to drive shaft 26 which actuates 
lobes 34 and 36, and switch 78 for properly connecting 
the oscillator. 52 to the telephone circuit (not shown). 
Beneath the pushbutton 16, which is mounted within the 
base of the telephone set, is an arm 80 pivoted about an 
axis and carrying a sector gear 82. The arm 80 is attached 
to one end of a tension spring 84 used for returning the 
arm and pushbutton to the normal or rest position. Ten 
Sion spring 84 may be identified as the motor spring since 
energy stored therein is used for the operation of the 
calling mechanism. Mating with sector gear 82 is a 
spur gear 86 on shaft 88 which is coupled to shaft 26 by 
a band clutch 90 of a type well known to the art which 
allows free movement of the driving member (shaft 88) 
in one direction and positive connection between the driv 
ing and driven (shaft 26) during rotation in the opposite 
direction. Shaft 26 carries a notched collar 92 which co 
operates with a detent member 94. Detent member 94 is 
pivoted about an axis substantially parallel to that of arm 
89 and is biased against collar 92 by a suitable spring 
member 96. Detent 98 in either of the oppositely dis 
posed notches of collar 92 (fixed on shaft 26) prevents any 
rotation of shaft 26 until the end of the depression stroke 
of pushbutton 16, acting through lever 94, releases it. 
Detent 98 then permits a full revolution of shaft 26 when 
the release of pushbutton 16 allows spring 84 through 
sector gear 82 and clutch 90 to drive shaft 26. A flyball 
governor of a type well known to the art (not shown) may 
be geared to shaft 26 to control its speed of rotation. 

Coupled to shaft 26 through a conventional speed in 
creasing gear assembly 100 is the cam operated switch 78 
which includes a cam member 102 driven by the assembly 
i00 to provide the functions of the transfer switch D 
shown in FIG. 9. The mechanical design of the cam 
operated switch is such that lobes 34 and 36 will complete 
the signal frequency determining circuits selected by an 
individual digit wheel prior to the operation of switch D 
(FIG. 9). Upon the operation of switch. D, the selected 
dual-frequency signal is generated and transferred over 
line TL to the telephone central office. Switch D may 

- Teturn to its normal position during the interval that lobes 
34 and 36 are not engaging contact members 24. At the . 
completion of a full revolution of shaft 26, all of the 
digits set up by the selecting mechanism will have been 
transmitted. - 

The digit wheel, selecting mechanism and shaft assem 
blies cooperate with a signaling circuit to translate the 
subscriber number displayed on the digit wheels and en 
coded in mechanical form into electrical signals. The 
signaling circuit shown in FIG. 9 is for two-out-of-five 
frequency signaling. It is understood, of course, that the 
present invention has application to other signaling sys 
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tems as, for example, a one-out-of-ten frequency signaling 
system. 
The signaling circuit includes a pair of switch-hook 

contacts 200 and 202 each connecting the telephone set 
to the telephone line TL. The set is connected to the 
switch-hook contacts by a pair of conductors 264 and 206. 
Bridged across the conductors 204 and 206 is the entire 
speech circuit 208 of the telephone set in series with a 
resistor 210 and a voltage limiting symmetrical diode 212. 
The speech circuit is of conventional design and well 
known to any worker skilled in the telephone art. 
A transistor 2 includes a base electrode 214, an 

emitter electrode 216 and collector electrode 218, the 
emitter-collector circuit thereof being effectively connected 
across the diode 212. The base and collector electrodes 
have a bias voltage thereon equal to the voltage drop 
across the diode 22. The connection of the collector 
28 to the diode 212 is through the first set of normally 
closed contacts of a transfer switch D and conductors 
220 and 222. The base electrode 214 is connected to the 
bias diode 212 through the same conductor 222 and a 
pair of series windings or coils 224 and 226 which are 
respectively shunted by voltage limiting diodes 228 and 
236. The emitter electrode is connected to the line con 
ductor 296 by a pair of windings or coils 234 and 236, a 
conductor 238 and a dropping resistor 240. A branch 
circuit extending through conductor 242 and the second 
set of normally closed contacts of the transfer switch D 
includes a pair of windings or coils 244 and 246 in series 
and terminates at the line conductor 206. The windings 
or coils 224, 234 and 244 are all on a common core and 
inductively coupled together. The windings or coils 226, 
236 and 246 are similarly on a single core and coupled 
to each other. Each of the coils 244 and 246 includes five 
tapped connections, one of which includes series capacitors : 
243 and 250, respectively. Lobes 34 and 36 are arranged 
to connect the capacitors 248 and 250 across sections of 
the coils 244 and 246, respectively. 
The circuit is shown in the normal nonsignaling condi 

tion with the speech circuit in condition for enablement 
upon the lifting of the handset and closure of switchhook 
contacts 260 and 202. In the arrangement shown, upon 
the closure of the switchhook contacts 200 and 202, direct 
current flows from the central office battery (not shown) 
to the speech circuit 208 thence to the transfer switch D 
by way of the conductor 220 and thereafter returning to 
the battery by way of the conductor 206 after passage 
through the coils 244 and 246 and the conductor 242. 
Direct current also flowing from the speech circuit estab 
lishes a common voltage on the base electrode 214 and 
the collector electrode 218 by way of the coils 224 and 
225, the transfer switch D and the conductor 220. 
Upon operation of the preset call mechanism or signal 

control means the lobes 34 and 36 are arranged for suc 
cessive connection to selected taps of the coils 244 and 
246 in accordance with the settings of the digit wheels. 
After the connection of the lobes to a set of selected 
taps the direct current path to the coils through the trans 
fer switch D is interrupted thereby producing discharge 
between the coil 244 and the associated capacitor 248 
and a similar discharge between the coil 246 and the 
associated capacitor 250. This discharge is inductively 
coupled to both the base and emitter circuits of the tran 
sistor through the mutual coupling between the respec 
tive coils. At the time of operation of the transfer switch 
D, the opening of the second front contact allows the volt 
age on the collector electrode to rise by an amount equal 
to the voltage across the resistor 210 thereby condition 
ing the transistor for amplification. The closure of the 
back contact of the transfer switch D provides a low im 
pedance shunt through conductor 220 and a resistor 258 
across the speech circuit in order to eliminate any inter 
ference for signaling by the speech circuit. 
The energy in the tapped coils 244 and 246 coupled 

to both the emitter and base circuits of the transistor is 
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6 
amplified therein and introduced onto the telephone line 
through the resistor 258, the back contact of transfer 
switch D, and conductor 220. The frequency of the 
amplified oscillation is determined by the closed taps of 
the coils and the amplitude is limited by the shunting 
diodes 228 and 230 appearing across coils 224 and 226, 
respectively. 
The signaling circuit may be characterized as a dual 

frequency transistor oscillator which is shock-excited into 
oscillation by the simultaneous discharge of the two tuned 
circuits and having the amplitude of both discharges 
limited so as to prevent one frequency from dominating 
the other. 
The signal generator circuit is controlled by the preset 

call mechanism which is adapted to arrange bridging con 
tacts for closing selected taps on the tuning coils of the 
oscillator in accordance with the numbers appearing on 
the digit wheel. The preset mechanism is also adapted 
to scan the bridging contacts in a properly timed sequence 
and operate and restore the D transfer switch in the 
proper phase. t 

It is to be understood that the above-described arrange 
ments are illustrative of the application of the principles 
of the invention. Other arrangements may be devised 
by those skilled in the art without departing from the 
spirit and scope of the invention. 
What is claimed is: 
1. A preset telephone calling mechanism comprising 

a plurality of manually controlled selectors for establish 
ing the digits of a telephone number to be called, a signal 
generator including a plurality of individual tuning cir 
cuits, said tuning circuits comprising individual terminals 
and a common terminal, each of said tuning circuits 
being responsive to the connection of a respective one of 
said individual terminals to said common terminal for 
producing a discrete frequency, each of said selectors 
comprising a wheel, a plurality of radially disposed con 
tact arms of varying length affixed to the web of said 
wheel, each of said arms including a contact member at 
each end, the centrally disposed contact members being 
arranged in a circular pattern, a shaft, said shaft being 
conductively connected to said common terminal, a plu 
rality of fixed members, each of said selectors being dis 
posed between a pair of said fixed members, each of said 
wheels being supported by and rotatable about said shaft 
and the peripheries of said fixed members adjacent there 
to, each of said fixed members functioning as a mounting 
for a plurality of vertically aligned contact members, two 
of said fixed members functioning as journals for said 
shaft, each of said vertically aligned contact members 
being connected to a respective one of said individual 
terminals of said tuning circuits and disposed in such 
manner as to engage the end contact of the radially dis 
posed contact arm corresponding to the digit determined 
by the position of said selector, means disposed on said 
shaft in helical arrangement for sequentially engaging 
the centrally disposed contact members of said radially 
disposed arms representing the selected digits, motor 
means, means actuated by said motor means for causing 
said shaft to rotate and said helically arranged means to 
successively connect the common terminal of said tuning 
circuits to the individual terminals thereof selected in 
accordance with the setting of said selectors. 

2. A preset telephone call transmitting system com 
prising a telephone line, a source of potential, a telephone 
set, said telephone set comprising a plurality of manually 
controlled selectors for establishing the digits of a tele 
phone number to be called, a signal generator including 
output means and a plurality of individual tuning cir 
cuits, said tuning circuits comprising individual terminals 
and a common terminal, each of said tuning circuits being 
responsive to the connection of a respective one of said 
individual terminals to said common terminal for pro 
ducing a discrete frequency, each of said selectors com 
prising a wheel, a plurality of radially disposed contact 






