
United States Patent (19) 
Dawson 

54 OPTIONAL PREPAY CON OPERATED 
TELEPHONE SYSTEM 

Charles E. Dawson, Lakeland, Fla. 
73 Assignee: Telephone Corporation of America, 

Lakeland, Fla. 
22 Filed: Feb. 2, 1971 
21 Appl. No.: 99,727 

75 Inventor: 

52 U.S. Cl............................................... 17916.3 R 
(51) Int. Cl. .......................................... H04m 17702 
58 Field of Search....... 17916.3 R, 17 C; 232/57.5, 

232/57, 55 

56) References Cited 
UNITED STATES PATENTS 

2,032,517 3/1936 Wheeler............................. 232157.5 
2,226,731 12.1940 Lomax...... ... 17916.3 R 
2,270,066 lf 1942 Lomax............................. 17916.3 R 
2,583,783 17952 Lomax et al..................... 17916.3 R 
2,867,689 1 / 1959 Horn et al........................ 17916.3 R 
2,905,763 9/1959 Sengebusch...................... 17916.3 R 
2,908,757 10/1959 Lomax.................. ... 17916.3 R 
2,951,635 9/1960 Boyson, Jr. et al................ 232157.5 
3,086,081 4/1963 Cath et al. ............ ... 17916.3 R 
3,260,338 7/1966 Barge................................. 232157.5 
3,307,779 3/1967 Hamilton........................... 232157.5 
3,409,740 1 1/1968 Strommen..... ... 17916.3 R 
3,474,193 10/1969 Thompson....................... 17916.3 R 
3,601,541 8/1971 Thompson ....................... 17916.3 R 
3,728,490 411973 Nowicki........................... 79/6.3 R 

FOREIGN PATENTS OR APPLICATIONS 
1,119,572 711968 Great Britain................... 17916.3 R 

Primary Examiner-Thomas W. Brown 
Attorney, Agent, or Firm-Wilfred G. Caldwell 

57) ABSTRACT 
The system may use 48 volt battery reversal and is 
programmable or adaptive to all known systems. Clo 
sure of the paystation hookswitch (termed "off 

(11) 3,842,210 
(45) Oct. 15, 1974 

hook') applies power of one polarity, (L. negative) 
which is shunted around the motor during transmis 
sion, deposit of the coins, and dialing. Upon answer, 
the power is reversed and the motor operates sequen 
tially to place the vane in a collection position first, 
and then, release the coin trap so that the cscrow 
money is collected. At the moment of reversal (L 
negative becomes L positive), the magnetic flux field 
build-up around the motor coil effects the closing of a 
switching arrangement designed to shunt all other ap 
paratus within the paystation, normally employed for 
transmission, coin annunciator, restoring relay and 
dial. An actuation circuit for an SCR shunting the 
motor coil but with the SCR oriented to allow current 
flow only when triggered and L positive so that trig 
gering is made possible when both vane and coin trap 
sensing switches (in series to the SCR trigger) are 
closed, causing current to flow through the SCR caus 
ing the motor coil to be bypassed, and therefore de 
energized. The now conducting SCR releases the 
shunt switching circuit to open and thereby remove 
the transmission and other equipment shunt to enable 
communication, while at the same time shunting the 
motor out of the circuit thereby eliminating associated 
insertion losses. Refund is effected by on-hook 
through a mechanical back-up fail-safe connection, 
and refund control is accomplished by: (a) Mechani 
cal linkage from the switchhook to the coin distributor 
device. (b) Manually operated electromechanical re 
fund lever accessible to the station user. (c) Tone con 
trol causing the breaking of continuity of the motor 
shunting diode . . thereby allowing current to flow 
through the motor coil. (d) A negative L voltage ex 
ceeding 63 volts will be seen by the motor thereby ef 
fecting refund in either "on-hook' or "off-hook' con 
dition. (e) Pulsing a delayed gate wherein the SCR 
gate turn on can be delayed to effect temporary flow 
through the motor for approximately one-tenth of a 
second after current turn off and on. 

75 Claims, 11 Drawing Figures 
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OPTIONAL PREPAY CON OPERATED 
TELEPHONE SYSTEM 

The present invention relates to coin telephone col 
lection apparatus and presents an entirely new coin sys 
tem which affects both inside and outside plant equip 
ment. It enables the elimination of up to 90 per cent of 
the existing backup apparatus normally required for 
coin telephone operation, and the elimination of such 
equipment also eliminates the associated maintenance 
and replacement requirements thereof. 

Briefly, the invention provides a compatible combi 
nation of components to avoid momentum of induc 
tance so that a short pulse of substantially less energy 
can be used in a more reliable system to accomplish the 
required functions. The amount of energy required to 
move a mass is minimized and effective coin supervi 
sion is achieved through a rapid build-up of momentum 
sufficient to release the coin trap, when required. An 
inter-connection insures that the vane is positioned to 
the proper collect or refund position prior to the coin 
trap dropping the money. Also, an important innova 
tion related to the correlation of electrical and mechan 
ical timing, creates a condition otherwise unobtainable 
in efficiency: at the moment of reversal, the magnetic 
flux field builds so that within three milliseconds, 
switching occurs effectively shunting out all other asso 
ciated apparatus within the payStation that would oth 
erwise present an insertion loss to the operation of the 
motor, and the mass of the motor is so designed as to 
require in excess of 10 milliseconds to develop suffi 
cient momentum as to cause a release (even if a loss of 
power occurred) wherein, after the first 3 milliseconds 
of L becoming positive all energy becomes available to 
the motor thus further insuring its effective reliability. 

All prior art coin relays require constant current de 
signed for approximately a minimum current assurance 
of one-half second, which is controlled by the C.O.E. 
(central office equipment). The present invention au 
tomatically eliminates itself from the circuit upon re 
ceiving assurance from the SCR triggering switches 
that the coin deflection vane is in proper position and 
that the coin trap has been both released and in a mini 
mum dump position of minus 20 below horizontal 
(considered 0'). A fail-safe mechanical back-up switch 
hook link insures refund of coins upon hanging up of 
the receiver if the coins had not been previously col 
lected as per instructions. Additional electrical and me 
chanical refund features are also provided. Coin sens 
ing is accomplished by the presence of a coin(s) upon 
the coin trap located within the coin hopper. The coin 
trap can be in either escrow position or in release posi 
tion (minus 20 dumped position) while the coin de 
flection vane, located within the hopper below the coin 
trap was previously deflected and is sensed as being in 
the collect position. The coin trap is capable of provid 
ing dial shunt option, ground path, closing the loop, via 
sensing coin presence, and sensing coin dump, thereby 
providing a “programmable" device reflecting adaptive 
versatility to any mode of operation. The rotary motor, 
which enables releasing of the coin trap for dumping 
only need rotate 50 in either direction although it ac 
tually rotates +80° from bottom dead center. When the 
motor is operated from electrical energy it does not ini 
tiate electrical contacts but releases the coin trap after 
first deflecting the coin deflection vane within the hop 
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2 
per to the collect position and when operated from the 
mechanical energy derived from depressing the switch 
hook, the refund lever drives the vane deflection as 
sembly which in turn drives the motor mechanically, 
and this sequence provides a hundred per cent reliabil 
ity in the refund of coins because of operation totally 
independent of electrical energy, etc.; also, the coin de 
flection vane is never held in a vertical position, as is 
conventional, thereby avoiding reverse deflection (or) 
thereby providing absolute deflection sustained by "re 
lease after deflection.' The device will operate in a 48 
volts system or a high voltage prepay system be it loop 
start or ground start, or be it dial shunt or transmission 
shunt, or high voltage coin control via ground return. 
A pay station equipped with this device improves upon 
dial supervision because the normal 1,000 ohm leakage 
to ground in the loop common to existing pay stations 
is eliminated (or can be eliminated) depending upon 
the options of the telephone company. Moreover, 
switching is solid state controlled and no contacts are 
subject to environmental or human contamination. The 
side effects of reactance inductive "kick-back' are also 
eliminated. Magnetic switching, SCR controlled 
switching, transistor and diode switching are employed, 
in lieu of the cumbersome sets of cantilever arm 
COntactS. 
Present day pay stations require that special instruc 

tions be included in each pay station, if coin losses are 
to be avoided by the user. Most frequently, the user 
does not read instructions and consequently loses his 
deposit, becomes irate, and sometimes even causes 
damage to the equipment. The present invention avoids 
the necessity for special instructions and insures that 
coins are not lost, even if the pay station line has been 
severed, because of the mechanical fail-safe return de 
vice. 
Also, the invention avoids the extremely heavy ex 

pense of returning by mail, money allegedly lost in tele 
phones; such excessive monthly costs frequently ex 
ceed $20,000 a month and up in larger sized cities. 
The invention provides the following advantages: (1) 

improved dial tone service; (2) optional coin free ser 
vice for emergency or future type service inevitably to 
be used; (3) for coin free toll credit or reverse charge 
service and free operator access without special ex 
change equipment; (4) functional simplification for 
public acceptance automatically adapting to user hab 
its; (5) reliability improvement based upon state-of 
the-arts otherwise unobtainable in any existing system 
presently in use in any telephone company; (6) adap 
tive compatibility to 48 volt DC system in (or "as') 
semi postpay, full prepay, local prepay and its own op 
tional prepay systems; (7) can function in mode com 
patible with full prepay but on a normal subscriber 48 
volt loop where there is a shortage of dedicated or spe 
cial trunks and equipment; (8) dual fail-safe refund ca 
pability; (9) the elimination of AC longitudinal ground 
feedback; (10) transmission improvement; (11) dial 
supervision improvement; (12) increased escrow ca 
pacity; (13) extends loop limits to optimum transmis 
sion limits reducing maintenance requirements to but 
a fraction of existing or present day costs, because of 
less complexities and less equipment involving a config 
uration of less current/volts wherein more meaningful 
testing apparatus is available common to normal sub 
scriber loop equipment requirements, 
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With respect to dial tone service, loop start increases 
the availability of C.O.E. apparatus with which to se 
cure dial tone, thus enabling faster dial tone service 
than possible with ground start systems or all such sys 
tems presently requiring dedicated and/or special high 
current and special identification. This would reflect on 
improved dial tone service in modern and 5 crossbar 
operation in that this invention does not require special 
coinjunctor circuits and trunks, etc. and special identi 
fication circuits to show up on special toll board posi 
tions. Paystation must be called (ring-back) on selected 
circuits in order to provide coin control, but not re 
quired in this invention - optional prepay system. The 
coin free service option is automatically available in 
that coin deposit is only required after battery reversal 
occurs, and it is at the option of the telephone company 
to void reversal for coin free operation, and which 
would otherwise provide transmission-receiver shunt, 
which is easily altered for special numbers now or in 
the future. It is especially pertinent to observe the in 
creased revenue potential available from coin free op 
erator access, DDD, TSPITSPS including reverse 
charge options derived from toll, if accompanied by 
proper marketing techniques. 
The system of the present invention is functionally 

simplified because no special instructions are required 
for the user and this accounts for the name "optional 
prepay' in the title thus indicating that coins may be 
deposited prior to removing the handpiece, or prior to 
dialing, or during dialing, or after completion of dial 
ing, or after battery (or tone) reversal. The invention 
insures that coin loss is eliminated in all of the forego 
ing instances. If deposit is made after the called party 
"hangs up", money is refunded. Costly service calls 
stem from loss of coin . . . not from free service. 
The enhanced reliability is tremendously important 

as identified by the lack of reliability provided by the 
present day system. The improved electro-mechanical 
system utilizes the principles of reduction of current 
and voltage requirements correlated with actuating 
time and when compatibly combined with the use of 
momentum, makes it possible virtually to see through 
central office malfunction phenomena by presenting a 
much lesser load for a much shorter time requirement. 
The electro-mechanical circuitry and structure, in min 
imizing the watt seconds of energy (normally required 
to enable coin release), enhances reliability by reflect 
ing a lesser load on all relay contacts and cable connec 
tions throughout the system thereby reflecting a much 
cooler condition, denoting that present day technology 
accepts heat as an increase to degradation factor and 
cool as a desirable factor to life expectancy and reli 
ability. Without this principle, it is not possible to offset 
central office exchange malfunction even on a coinci 
dental basis or unrealistic preventive maintenance pro 
gram. 

Also, the principles employed enable the operations 
to be carried out in fractions of the time presently al 
loted, i.e., the refund/collect time normally available to 
present day coin release being normally one-half sec 
ond per high voltage pulse wherein the voltage required 
to operate the release exceeds 52 volts DC. These coin 
releases in the associated conventional systems rely on 
dropping back out when the voltage goes below ap 
proximately 48 volts to insure sufficient isolation 
against talk voltage. Otherwise, the talk voltage could 
actuate or hold the actuation if of an identical polarity, 
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4 
because of ground potential variations, thus locking out 
the station from further use and of course subjecting 
the operating company to costly complaints. Speed is 
not pertinent to existing coin releases in that the speed 
and the coin release are designed to function because 
of the pulse duration of an average one-half second ac 
companied by a high current approximating 45 mils 
and 50 vac minimum, as the initial obligation of the 
relay is to overcome the air gap between the armature 
and field without regard to momentum/time, suggesting 
of course that it is least efficient when needed the most. 

On the other hand, the function of the present inven 
tion is to provide coin release prior to the presentation 
of its total load (DC resistance) to the C.O.E., thereby 
providing a capability of seeing through to the battery 
path within but a fraction of the available pulse time, 
e.g. within 20 milliseconds. Such operation, of course, 
cannot tolerate the delays normally encountered by in 
ductive devices. 
The field coil of the motor of the present invention 

differs in resistive load because the design principle is 
not contingent upon employing the usual predeter 
mined 1k resistance (all are 1,000 ohms) coil as a 
ground path by which to bring up the line relay, etc. 
and in that the field coil is not used for that purpose nor 
is it required in the circuit at any time for such purposes 
as notifying the central exchange that a pay station is 
seeking service, although it can be so programmed at 
the option of the company to permit feasible phase out 
of their existing equipment. 
Thus, the coil winding may be designed with opti 

mum ampere-turns efficiency relative to the variations 
of source energy available under normal and sub 
normal operating conditions. The system of this inven 
tion is thus not restricted to any specific DC coil resis 
tance in establishing service for the pay station. Nor is 
it used as an inductive device where the system em 
ploys a loop start (closing of the loop to bring up the 
exchange service). Some C.O.E.'s are loop start but re 
quire temporary grounding to supply dial shunt re 
moval wherein the coin trap magnet is adjusted to close 
at zero degrees and the 5 cent mechanism is wired in 
series to avoid continuity until the second 5 cents has 
been deposited. 

In full prepay systems, ground is present as a func 
tional requirement stemming from the hybrid high vol 
tage/current for control of existing coin relays, also for 
refund collect “hung coin' the alarm is initiated if 
ground has not been released after supplying the en 
ergy to disburse the coin(s), whereas this invention 
does not require that the motor be in the ground circuit 
except during those times high voltage is applied, if in 
the event it is required, to function in a full prepay 
mode wherein the operating company chooses to pro 
gram the invention to a dial shunt operation and elec 
tronic switching, as an integral part of the invention, 
re-adjustment to the coin trap magnet to maintain a 
permanently closed reed prior to receiving the coin will 
shunt the dial or provides ground path. Actually, the 
basic transmission (talk and receive) system does not 
require ground in that it is operational below 48 volts 
whereas present day coin relay circuitry must be iso 
lated and requires an abundance of hybrid equipment 
to ascertain control over the pay station and its related 
coin control apparatus (as an example) . . . In a simple 
stepping office, refund/collect battery path drops off 
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with the mechanical chance of seeing the same battery 
path twice in the successive calls being approximately 
10,000 to 1. There is no present testing equipment 
available that, even if a malfunction was observed, 
could hold that path, i.e., stop the line from being 5 
dropped. Thus, if it cannot be held, the course of the 
malfunction cannot feasibly be located and conse 
quently the sequential variation in the refund/collect 
battery path through the seven or eight relays involved 
is compounded by the number of operations in a coin 10 
system. Contact resistance interface problems fre 
quently combine sequentially (in ever changing cycles) 
to effect or contribute to malfunction which, of course, 
is why it is virtually impossible to locate. A comparison 
with the primary underlying problem of coin control is 15 
with the amount of current required, while general 
transmission in pay stations requires very little atten 
tion, as the current requirements are less and therefor 
reflect less degradation to the relay contacts, cable 
connections, etc. Optional prepay coin control requires 20 
far less current than transmission. The system therefore 
is designed to not collect much under 20 to 22 mils of 
current to avoid collecting when transmission is likely 
to be less than acceptable. 
The adaptive compatibility of the present invention 25 

to all known systems is important because it will oper 
ate compatibly with existing prepay systems. For exam 
ple, where there is a shortage of dedicated facilities, op 
tional prepay with tone in lieu of high voltage and 
ground) may be added to normal subscriber loops 30 
(48V), thus avoiding the cost of installing additional 
special or dedicated facilities. Also, obsolete or worn 
out equipment may be dropped from the system when 
ever expedient, thus providing a practical financial pro 
gram to phase out old and phase in optional prepay. 
The compatibility includes loop start and ground start 
options, ground operation refund/collect options, and 
loop operation, refund/collect options, and 110 to 150 
volts or 48 volt options, 24 volt carrier options over 
coin control, and of course combinations of these op 
tions. 
Moreover, high voltage refund/collect employing 

coin junctor, etc. is compatible technically and func 
tionally with the add-on 48 volts which would take over 
the immediate expansion requirements. Also, presently 
conventional to 48 volt optional prepay made possible 
by the present invention requires no central office al 
terations other than the avoiding of tone "wash out' or 
the inclusion of tones in lieu of reversal and refund dis 
crimination (notching filters) between coin phone and 
remote toll. 

In full and local prepay systems, ground feedback 
(hum) is eliminated by eliminating ground during 
transmission. There is no ground to eliminate where 
final conversion from postpay is accomplished. 
The availability of more current for transmission or 

dialing is accomplished by eliminating ground potential 
during those periods. This relates to either ground start 
systems or loop start systems requiring a high voltage to 
refund/collect. 
The elimination of the coin trigger, conventionally 

located at the upper portion of the coin hopper, elimi 
nates a consistent "hung coin' condition from an accu 
mulation of too many coins stacked around the trigger is 
when the operator does not remember to limit the de 
posit per collection. This coin trigger also is used to an 
nounce a “hung coin' to the C.O.E. if ground is not re 
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leased... which need has been effectively eliminated via 
the mechanical clearance feature actuated by the on 
hook hand piece weight. Thus, by eliminating the coin 
trigger, the escrow capacity is increased and this avail 
ability is provided because of the increased electro 
mechanical efficiency. Conventional coin trigger as 
sembly mechanical release spring tension on contacts 
are exposed to environmental and human contamina 
tion whereas this invention incorporates hermetic and 
solid state switching. The sensing via the coin trap posi 
tion does not release spring tension or induce same, nor 
is the center of gravity altered because of the unique 
ness of design. Conventional coin traps are required to 
raise the entire load of coins before the latch can be 
moved out of the way. Whereas by employing a low 
friction roller assembly it is possible to provide a roll 
off release simply by slightly striking the pendulum 
latch in the release mechanism presented by the pres 
ent invention, nor is spring tension required to return 
the coin trap to the initial (empty) position. 
With the foregoing in mind, the invention will be bet 

ter understood from a reading of the ensuing detailed 
description, when taken in conjunction with the draw 
ings, wherein: 
FIG. 1 is a view partly broken away of a telephone 

pay station; 
FIG. 2 shows apparatus of the invention in a holding 

state; 
FIG. 3 shows a portion of such apparatus in a collect 

State, 
FIG. 4 shows the components in a normal empty 

state; 
FIG. 5 shows these components in an escrow state; 
FIG. 6 shows the invention in a dump/collect state; 

FIG. 7 is an exploded perspective view of the many 
components of the invention; 

FIG. 8 is an electrical circuit diagram for the system 
of the invention; 
FIG. 9 is an electrical circuit of the tone supply 

SOurce, 
FIG. 10 is the basic dual tone receiver and logic cir 

cuitry, and 
FIG. 11 shows the analog version. 
In FIG. 1 there is shown a conventional pay station 

housing 11 having a lower housing 13 for the money 
collection box (not shown), and a hook 15 for a hand 
piece (not shown), arm 17 and other conventional 
pivot structure, shown at 19. Hook 15 and arm 17 com 
prise a hook arm. To this available equipment, there is 
added a clamp 21 which pivots with the arm 17 and 
carries a depending refund linkage or push rod 23, ex 
tending vertically downward. This rod is guided for ver 
tical movement by a refund linkage guide 25 (best seen 
in FIGS. 7 and 8). The rod 23 is adapted to pivot a bell 
crank arm or refund drive lever 27, pivotally connected 
to the channel or frame 28 (FIG. 7) by pin 29, with the 
outer end of the bell crank 27 protruding from slot 31 
to permit vertical movement thereof by rod 23, causing 
the opposite end of the crank 27 to engage the cam 33, 
which is a portion of, or is formed integrally with, the 
vane deflection rocker assembly 35. Thus, the beveled 
lower end of bell crank 27 engages the underneath side 
of cam 33 to rock the vane deflection rocker assembly 
35 in a counter-clockwise direction, as viewed in FIG. 
7. This is, of course, a clockwise direction as viewed by . 
a person facing this telephone pay station, but in either 
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event a refund condition (vane tilted to the left as seen 
in FIG. 7) is established by this movement. 
A purpose of the rocker assembly 35, when driven 

mechanically is, to move the vane 37 (see FIG. 3) to 
the refund position. This is accomplished by the ears or 
extension arms 36 and 38 of the rocker assembly 35, 
Ear 38 engages the vane extension arm 39 to tilt the 
vane to a predetermined position. The arm 39 extends 
through a slot 41 (FIGS. 4 and 5) of the frontouter wall 
43 of the hopper 45, channel or frame 47 being affixed 
thereto as is best seen in FIGS. 4-6. The ends of this 
slot ensure stops for the vane extension 39 acting as a 
mechanical position memory to hold the vane in either 
of its respective two positions. 
The rocker assembly 35 is interconnected with the 

armature 51 by a mechanical link 53 which is flexible 
piano wire or the like because link 53 serves as an inter 
connecting driving link between the motor armature 51 
and the rocker assembly 35. 
Link 53 is adapted to be fixed to armature 51 by a pin 

or screw 55 at one end and affixed to a radial arm or 
extension 57 of the shaft 34 of rocker assembly 35 by 
screw 59 (FIG. 2). Thus, rocker movement imparted in 
either a counter-clockwise or a clockwise direction to 
assembly 35 serves to turn armature 51 in similar direc 
tions. It has been found that reliable operation is at 
tained using approximately 55 of armature movement 
in either direction from its home position to obtain op 
timum momentum and which corresponds to approxi 
mately 40° rotation of the shaft 34 in either direction 
from the home or neutral position, shown in FIG. 7. 
Thus, while the mechanical connection of hook link 

age 23 is provided to produce a coin return disposition 
of vane 37, through bumper pin or ear 38 engaging tab 
39 and shifting vane 37 to the position shown in FIG. 
7, it will be appreciated that, electrically, armature 51, 
when driven in a clockwise direction as seen in FIG. 7, 
causes link 53 to move downwardly (and actually in 
wardly toward shaft 34) to enable ear 36 to engage tab 
39 of vane 37 and move it to the collect position. The 
rocker assembly 35 is mounted in channel or frame 28 
for pivotal movement. 
A reed switch 52 (FIG. 7 and FIG. 2) is provided at 

a location 52' (FIG. 7) on the inside of frame 28 to be 
influenced by permanent magnet 49 carried at the bot 
tom (for balance reasons) of shaft 34 when the shaft is 
rotated to the collect position, thereby placing the mag 
net 49 close enough to the contacts of the reed switch 
52 to close same. This switch is one of two series 
switches (52 and 72) which are electrically connected 
in series so that when both are energized, the motor will 
be de-energized, as will be further explained. 
The deposited coins are held in escrow on coin trap 

61 which is part of an assembly, generally shown at 63, 
comprising a pivot extension 65 receiving pivot pin 67, 
a latch roller 69 of friction free material, such as are 
used as needle bearing rollers, and a retaining screw 71 
therefor. 
The pin 67 is affixed to and rotated in the hopper 45 

(FIG. 3) such that the coin trap blocks the hopper 
chute so as to provide an escrow or coin holding posi 
tion. 
Pin 67 also carries circular slotted permanent magnet 

68 (FIG. 3) adjacent to vertically fixed reed switch 72 
(coin trap series switch) such that, with the magnet 68 
in the position shown in FIG. 3, the contacts of the reed 
switch are closed. Reed switch 72 is one of the switches 
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8 
(52 and 72) which is normally open but which must be 
closed to effect turn-off of the motor after reverse po 
larity has been applied to energize the motor. 
The coin trap latch 73 (best seen in FIG. 7) is pro 

vided with an aperture 75 at its upper end so that it may 
be suspended in pendulum fashion by screw or pin 77 
passing through aperture 78 of pole piece 105, in turn 
spaced from the rear wall of frame 28 by spacer 79, 
held in place by rear screw 81. This latch assembly also 
carries a two-arm (hair pin type) spring 82 on pin or 
screw 77, the purpose of which is to center latch 73, 
relative to the latch roller 69, as an offset to inadvertent 
tilting of the entire pay station. This is accomplished by 
criss-crossing the arms of pin 83 to grip the opposite 
sides of latch 73. Pins 83 and 85 are pivotally spaced 
apart 110 such that movement in either a clockwise or 
counter-clockwise direction of armature 51 through an 
angle of approximately 53° is sufficient to cause one of 
the bumper pins to strike latch 73 and knock it off of 
the top surface of latch roller 69. 
The coin trap assembly 63 is weighted on the outside 

opposite coin trap 61, by differing materials and mass, 
or otherwise fixing a predetermined amount of weight 
thereto, such that the center of gravity of the assembly 
is located to return coin trap 61 to approximately +15° 
above horizontal position in the absence of any coin 
weight. This weight bias is approximately 40 per cent 
of a 10 cent piece which insures optimum advantage in 
the sensing of minimum coin weight without incurring 
losses resulting from altering the centered gravity (as) 
in mercury, or wires which vary in torque with environ 
mental temperature changes, spring tensions normal to 
leaf spring contact requirements. Thus, with latch 73 
spring biased to center position, regardless of whether 
the pay station is slightly out of level, the coin trap 61 
will automatically return to latched position after the 
coins have been dumped. 
The motor assembly, with the exception of the arma 

ture 51, is shown at 101 in FIG. 7 wherein a coil 103 
is assembled with pole pieces 105 and 106. Screws 107 
and 108 hold the coil 103 in the pole pieces. Armature 
51 neatly fits within the circular pole piece opening 111 
to leave a small (e.g. one-thirty second inch) gap be 
tween the armature and the pole pieces with the pole 
pieces being diametrically separated by air gaps 113 
and 115 of the same or less spacing. The right hand ex 
tensions of pole pieces 105 and 106 extend into chan 
nel or frame 78 via slot 80 and the assembly is suitably 
mounted to the frame in that orientation. The right 
hand extension arms 105 and 106 (as viewed in FIG. 3) 
of the pole pieces extend through slot 80 of frame 28 
as viewed in FIG. 7. 
The armature 51 is polarized north and south sub 

stantially at diametrically opposite regions, located on 
the horizontal plane polarized on the diameter so that 
the north and south poles will respectively seek the 
gaps 113 and 115, in the absence of motor coil 103 en 
ergization, to provide a homing or balanced positioning 
of armature 51. This insures that the bumpers 83 and 
85 of the armature are sufficiently spaced from latch 73 
to enable armature 51 to gain sufficient momentum 
(from a minimal load starting load at home position) 
prior to striking the latch 73 from either side, as deter 
mined by the polarity applied to the motor coil 103. 
Thus, a very great electro-mechanical gain is available 
to release latch 73 using only a small amount of power 
because momentum does the work rather than electri 
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cal torque. It would not operate at 5 X power without 
the impact resulting from momentum on 10 cents am 
plified many times by increasing the coin load. Any 
wheel tends to appear frozen to a surface if torque is 
gradually applied whereas striking or bumping tends to 5 
break the "freeze' caused by known frictional design 
considerations. 
The motor coil 103 is energized upon answer by a sig 

nal incorporating reverse polarity to position the vane 
37 in the collect position through movement of arma- 10 
ture 51, link 53, rocker arm 57, such that ears 36 and 
38 come into play to insure that the vane is in the col 
lect position or they move it to the collect position, 
through ear 36 contacting tab 39. This is the only initial 
load on the motor and it is minimized because, spring 15 
32 mounted on pin 29, maintains the bell crank 27 in 
an inoperative position, i.e. with its lower edge away 
from cam 33, during off-hook. The refund lever or bell 
crank 27 cannot engage if collect polarity is initiated 
because the cam rotates down in an "out of the way' 20 
position should the refund lever be moved. Both cam 
lobe and refund lever are pointed to void locking of 
cam by lever at the point of "go/no-go' refund/collect 
whereby the refund lever will actually assist the collect 
rotation upon reaching the precise degree of "no-go' 25 
(approximately 20). This feature serves to prevent 
fraudulent intent as well as avoid locking up which 
could result in possible damage. 

Further rotation of armature 51 (following vane 
movement) then causes bumper 83 to strike release 30 
latch 73 and permit the weight of the coins 121 (see 
FIG. 5 to dump the coin trap 61 so that the coins are 
collected. 
While the motor coil 103 remains energized, bumper 

83 remains against latch 73 because the motor is hold 
ing the bumper in position during the time required to 
drop all coins held by the coin trap, the roller 69 being 
in a tilted position, presses against latch 73, thereby 
preventing its return. In the event the motor is turned 
off the release is maintained mechanically by the con 
tour of 73 (note 73') until there are no more coins 
present; otherwise the bumper holds the latch aside 
until coins are deposited which causes the flux field to 
collapse as the motor is turned off. Thus, the unique 
configuration of the latch 73 includes a reduced lower 
contacting extremity for riding on the friction free rol 
ler 69 and an arcuate widening portion, represented by 
edge 73', provided to permit the roller 69 to ride up the 
latch 73 while being maintained in contact therewith. 
It should be noted that the coin trap 61 will have imme 
diately returned to its position to be latched, once the 
weight has been removed because of the intentional lo 
cation of its center of gravity to achieve automatic re 
turn. . 55 
After the collect operation is insured, the motor is 

de-energized to permit the latch 73 to return to its ver 
tical condition for future escrow latching. This is 
achieved by closing the two series switches 52 and 72 
to fire SCR 251 which shunts the power from motor 
coil 103. The physical locations of these switches on 
frame 78 are shown at 52, and 72 (FIG. 7), switch 72 
being mounted in the vertical as shown by dotted out 
line 72. Series switch 52 is closed first, by magnet 49 
when ears 36 and 38 of the rocker assembly 35 assure is 
that vane 37 is in the collect position which occurs dur 
ing the initial movement of armature 51. Thereafter, 
following release of latch 73 by bumper 83, coin trap 
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61 is depressed to cause its permanent magnet 68 to 
close switch 72, thereby providing a path of positive 
voltage to the gate of SCR 251 causing it to conduct, 
in turn causing de-energization of the motor coil 103. 
Orientation of magnet 68 relative to switch 72 readily 
programs the apparatus for various modes of operation. 
Upon de-energization, the armature 51 returns to its 
home position as a result of its polarization seeking the 
pole piece gaps 113 and 115, but SCR 251 remains 
conducting until the potential across it is reduced to 
Zero or is reversed. Thus, the motor does not restart al 
though switches 52 and 72 are opened. 
Also, during energization of the motor coil 103, a 

pair of shunt switches 131 and 133 are actuated be 
cause the switches are positioned within the field of 
motor coil 103. These switches are preferably of the 
reed type and may be either taped or epoxied to coil 
103, affixed to pole pieces 105 and 106, or otherwise 
strapped or held within the influence of coil 103, or op 
erated as a result of energization of coil 103. Their 
function is to provide a shunt across the transmit and 
receive terminals to insure that there are no insertion 
losses from the hand piece or any other equipment dur 
ing operation of the motor, thereby adding to the reli 
ability by insuring optimum available energy is fully re 
ceived by coil 103, thereby inversely insuring the re 
quirement of minimal power in accomplishing the 
dump and collection operations. Restoring is available 
without power commitment because of the center of 
gravity of the coin trap assembly 63, polarization of ar 
mature 51 and centering spring 82. 
FIGS. 2 through 6 illustrate the apparatus in various 

stages of performing its functions. 
In FIG. 2 the structure is shown in its holding position 

for retaining the money in escrow. It may be noted that 
the ears 36 and 38 comprising the tab moving structure 
are in their home position because armature 51 is in its 
home position and connecting link 53 insures that the 
vane moving or rocker structure 35 is in its home posi 
tion wherein the vane 37, as shown in FIG. 7, will re 
main at rest against ears 36 or 38 - not vertical. Also, 
the pendulum supported latch 73 is in a vertical posi 
tion and midway between bumpers 83 and 85, being re 
tained there by centering spring 82. Thus, the coin trap 
is latched in position by latch 73 resting on coin trap 
latch roller 69. Also, as can be noted from this view, 
bell crank 27 is in its home or negative position, being 
biased away from and out of contact with rocker as 
sembly 35. Thus, the telephone receiver is off-hook and 
the standard hook spring (not shown) is retaining the 
hook switch refund linkage or rod 23 in its upper posi 
tion, out of contact with bell crank 27. 

In FIG. 3 the mechanism is shown in the collect posi 
tion with coin trap 63 down and the coins which were 
previously being held by coin trap 63 have been de 
flected by vane 37 to the collect chute for repository in 
the coin box. It may be noted that ear 36 of the rocker 
assembly 35 is retaining vane 37 in the collect position. 
In FIG. 2, the view is from rear and the ear 36 is on the 
viewer's left. In FIG. 3 the vane is counter clockwise, 
thus illustrating collect causing coin deflection to the 
right, the ear seen is 36. 

In FIG. 4 the apparatus is shown just after it has com 
pleted a dumping operation with the cointrap 63 re 
turning upwardly slightly above its normal position be 
cause of its center of gravity. The latch 73 has been re 



leased by the handpiece being removed from the hook. 
in FIG. 5 as viewed from the left, the apparatus is 

shown with the money 12 being escrowed and thus, 
roller 69 pushes upon latch 73 and the vane 37 is at rest 
in the collect position with switch 52 open as assembly 
35 is at Zero deflection. 

In FIG. 6 also viewed from the left the apparatus is 
shown in collect position because the vane 37 has been 
pivoted in a direction outward from the paper requiring 
a cut away view of the vane to see that the coin trap 63 
is in its depressed position. 

In FIG. 8, the electrical circuitry is shown for achiev 
ing the functions described. The motor coil is depicted 
at 103, so upon going "off hook' the transmission path 
extends from now positive L2, (identified as terminal 
201), with the connection being over lead 202, via 
closed hook switch contacts 203, lead 204, normally 
closed tone collect contacts 205, lead 206, terminal. 
207, lead 208, terminal 209, then over lead 210, termi 
nal 212, lead 213, to terminal 214, through forward 
conducting diode 215, terminal 211 and over lead 216, 
through contact (manual refund) 217, lead 218, 
through tone refund contacts (now closed) 219, over 
lead 220, and through the high voltage isolation, now 
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closed contacts 221, and over lead 222 to terminal 223, 
then terminal 224, through the coin annunciator to ter 
minal 225, over lead 226 and in terminal 'C' of the 
transmission network, then out terminal 'A' of the 
transmission network, over lead 227, through the dial 
pulsing contacts 228 and over lead 229 to terminal 230, 
over lead 231 to the now negative secondary Li termi 
nal 232, over lead 233, terminal 234, lead 235 and tone 
collect contacts 236, lead 237, terminal 238, lead 239 
and finally terminating on the negative L1 terminal 240. 

At the moment of line reversal 'caused at the C.O.E. 
or C.D.O., L terminal 240 becomes positive while L2 
terminal 201 goes negative, the transmission path is 
shunted, thereby voiding possible communication. 
Shunting of the transmission network is carried out as 
follows: beginning on the now positive Li terminal 240, 
over lead 239, terminal 238, over lead 237, through 
tone collect contact 236, lead 235, terminal 234, lead 
233, over the now positive secondary Li terminal 232, 
over lead 231, terminal 230, where the "transmission 
shunt path' begins, over lead 241, through the now 
closed contacts 131, 133 and over lead 242, thereby 
terminating a total bypass to the dial, transmission net 
work and coin annunciator, thus completing the "trans 
mission shunt path' on upper motor terminal 223. The 
“transmission shunt path' is made possible upon clos 
ing contacts 131 and 133, which in effect provide a di 
rect path from positive Li terminal 240 to the upper 
motor terminal 223. This path is caused by energizing 
coil 103 and building up a flux field sufficient to close 
contacts 131 and 133 within 3 milliseconds. Within an 
other 15 milliseconds, the flux build-up activates motor 
armature magnet 51 into a "collect' mode, causing 
transmission shunt for so long as the current flows from 
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terminal 223 through coil 103 in the direction of lower 
motor terminal 244, which coil is shunted by SCR 251 
(presently not conducting) so that current continuity 
from lower terminal 244 is maintained over lead 243, 
terminal 214, lead 213, terminal 212, lead 210, through 
the now negative secondary L2 terminal 209 and then 
over lead 208, terminal 207, lead 206, tone collect 
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12 
contact 205, lead 204, hook switch (not closed) 
contact 203, and over lead 202, terminating on the now 
negative primary L2 terminal 201. 
Shunt removal is effected by causing SCR 251 to 

conduct between terminals 223 and 244 of the motor 
coil 103, causing a collapse of the magnetic flux field 
and opening of the previously closed shunt contacts 
131 and 133. It is necessary to trigger gate 250 of the 
SCR 251 causing the SCR to conduct, which effectively 
shunts the motor coil. Triggering of gate 250 is accom 
plished by applying positive voltage from terminal 223 
to the gate. The firing path is as follows: beginning on 
gate 250 over lead 252 through the now closed series 
vane switch 52, series coin trap switch 72, and the 
nickel mechanism contacts of 253, over lead 254 and 
terminal 211 via the “diode shunt path' lead 216, 
switch 217, lead 218, contacts 219, lead 220, contacts 
221, lead 222, back to point 223 thus providing a posi 
tive voltage path from the upper end of coil 103 termi 
nal 223. Note noting that contacts 133 and 131 open 
with the collapse of the motor coil flux field, effectively 
removing the "transmission shunt path' between 
motor coil terminal 223 and terminal 230, thus creating 
a new path continuing from the now positive terminal 
230, over lead 229, through dial pulsing contacts 228, 
and over lead 227, to terminal 'A' and out terminal 
'C' of the transmission network, then over lead 226, 
terminal 225, and through the now conducting diode 
255 (shunting the coin annunciator), to terminals 224 
and 223, through the now conducting SCR 251, to 
lower motor coil terminal 244 (effectively bypassing 
coil 103) and flowing over lead 243, terminal 214, lead 
213, terminal 212, lead 210, to the now negative secon 
dary L2 terminal 209 and over lead 208, terminal 207, 
lead 206, collect contacts 205, lead 204, through 
closed hook switch contacts 203 and finally over lead 
202 connected to the now negative primary L2 termi 
nal 201. 
FIG. 10 discloses the tone circuitry located with the 

paystation which effectively controls line reversal 
within the paystation. Power is drawn from L and 
ground during "on hook' time, and is stored for drain 
during "off hook' time, so as to avoid degradation to 
transmission or coin control operation. Upon receiving 
the combination of 700 and 1 100 cps a polarity rever 
sal occurs of the "secondary' Li, L2 terminals (relative 
to the "primary' L1, L2 terminals) as accomplished per 
FIGS. 10 and 8, in the following manner, discrimina 
tion of a minimum duration from 600 to 800 millisec 
onds continuous tone burst consisting of 700/1 100 cps 
it 6 cycles, thereby securing time discrimination by em 
ploying piezoelectric resonant filters, and offering im 
portant additional security to the 700/1 100 cps fre 
quencies. This effectively activates the opening of relay 
contacts 205 and 236 (FIG. 8) while closing relay 
contacts 256 and 257 simultaneously, showing that the 
negative "primary' Li terminal 240 finds a path 
through the new contacts 257 via terminal 207 and lead 
208 to the "secondary' L2 terminal 209, which now 
becomes negative, creating a reversal of current flow 
through the circuit to effect "collect" operation. The 
positive L2 terminal 201 finds a new path from the now 
closed contact 256 to secondary Li, thereby causing 
the secondary Li terminal 232 to become positive. By 
breaking contact 205 and 236 and making contact 256 
and 257, an effective line reversal is displayed between 
the secondary and primary L1, L2 terminals. Having 
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discriminated the collect tones, the circuit remains in 
tact for approximately a half second duration longer 
than the tone burst, thereby providing a feedback tone 
to the operator confirming collect. At the instant of re 
versal the aforementioned collect and "transmission 5 
shunt path' become identical to that of a normal line 
reversal path created by the C.O.E. between the secon 
dary Li, L2 terminals. The availability of latching these 
relay contacts is at the option of the operating com 
pany, when direct distance dialing occurs on a station- 0 
to-station basis, whereby the operator is brought in to 
observe coin count, she may immediately release the 
dial memory bank and drop off of the line without wait 
ing for the called station to answer to secure collection, 
automatic collect on answer may be programmed via 15 
normal supervisional signals that activate the toll clock. 
Paystation supervision in the form of a collect tone 
burst can be activated with the toll clock. While collec 
tion in this instance would occur at that moment, pres 
ent day high voltage ground systems supply memory 20 
with instructions to collect refund upon "hang-up' 
which is also recognized as the same general form of 
internal supervision to be incorporated in the future 
with T.S.P.S. 
Refund path is altered in the 48 volt optical pay sys- 25 

tem by breaking the continuity of motor shunting diode 
path (diode 215) thereby causing motor coil 103 to 
conduct from motor terminal 244 to motor terminal 
223 beginning with the now positive L2 terminal 201, 
then over lead 202, switch hook contact 203, lead 204, 30 
tone collect contact 205, lead 206, terminal 207, lead 
208, through the now positive secondary L2 terminal 
209, over lead 210, terminal 212, lead 213, terminal 
214, where it does not follow the diode 215 shunt path 
but instead finds a new path over lead 243, through the 
lower motor coil 103, terminal 244 and through the 
coil in the direction towards the upper motor terminal 
223, where after having energized coil 103 the path is 
further altered so as to bypass the coin annunciator, 
transmission network and dial by passing over lead 242, 
through the now closed leaf contacts 131 and 133, over 
lead 241, terminal 230, lead 231 and to the 'secon 
dary" now negative Li terminal 232, continuing to the 
now negative "primary' Li terminal 240, thereby elim 
inating all insertion loss normally resulting from other 
components which have been bypassed upon closing 
switch contacts 131 and 133, so that upon opening 
“Manual Refund' contacts 217 or tone refund, 
contacts 221 break the diode shunt path and causes 
current flow through the motor coil 103. 
“Optional" Prepay, when converted to "Adaptive' 

Full Prepay, must be capable of coin control via ground 
and L2 wherein 110 volts to 130 volts battery origi 
nates at the central office for time periods of /2 second 55 
at a time rate of 60 pulses per minute where more than 
one high voltage pulse is employed to disperse coin(s) 
to refund or collect as determined by the polarity of 
ground. “Ground" start or "loop" start adaptive capa 
bility results by providing an earth ground connection 60 
to paystation ground terminal 301 over lead 506, 
contacts 505, lead 504 and through a 1000 ohm hum 
bucking choke 503, by connecting lead 502, to termi 
nal 501 and disconnecting lead 252 from the SCR gate 
250 and by also orienting coin trap magnet 68 so that is 
when the coin trap is depressed from +15 to the 
latched escrow position of 0, magnet 68 will cause 
switch 72 contacts to remain closed. This provides fur 
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ther continuity through the nickel mechanism switch 
contact 253, lead 254, terminal 211, continuing over 
the diode shunt path to the now positive upper motor 
terminal 223 and through the coin annunciator, the 
transmission network, dial contacts, to the secondary 
Li terminal 232 and continuing the path terminating on 
the primary Li terminal 240, thereby closing the 
ground loop and causing current to flow which brings 
up the line relay (ground start system) or removes the 
C.O.E. dial shunt in a loop start system. Note that dis 
engaging the mechanical hookswitch linkage is re 
quired in that most "full' prepay systems provide re 
fund or collect after completing the call and "hanging 
up' the handpiece, wherein the high voltage path origi 
nating on ground terminal 301 passes over lead 302 
and through coil 303 which causes contact 258 to en 
gage the armature. The voltage in excess of 63 volts 
causes an avalanche of Zener 306 (having first passed 
through the forward conducting Zener 305) and over 
lead 307, terminal 212, lead 213, terminal 214, lead 
243, terminal 244, through motor coil 103 in the direc 
tion of its upper terminal 223, thereby creating a flux 
field imposed upon magnet 51 and causing it to rotate 
in a refund direction as the current continues to flow 
over lead 222, now closed contact 258, lead 259, termi 
nal 238, lead 239 and completing its path through the 
now negative Li terminal 240. Observe that the "col 
lect path' is identical, accepting the reverse direction 
and noting that SCR 251 is in a forward but non 
conducting position and that its gate 250 was discon 
nected from lead 252 at time of converting the paysta 
tion to "adaptive' prepay. 

In programming a C.O.E. exchange for "adaptive' 
full prepay, it is feasible to expand to a point of 100 
percent full prepay, then convert all paystations to the 
far more advantageous system favoring "fail-safe' 

backup mechanical refund, coin free emergency or toll 
options, loop start, transmission shunt of the 48 volt 
“line reversal' mode of Optional Prepay because of its 
greater security advantage accompanied by less electri 
cal load which is identifiable with increased life expec 
tancy, less maintenance and less C.O.E. equipment to 
accomplish coin control reflecting upon a noticeable 
reduction in plant investment and thereby greatly im 
proving upon yield. The 5 cent switch 253 is mechani 
cally opened on the first nickel deposit, effectively 
breaking the SCR gating path until deposit of the sec 
ond nickel in lieu of which the restoring coil 401 be 
comes activated via lead 402, hookswitch contact 403 
then (closed upon hanging up receiver), over lead 202 
from the positive L2 terminal 201, thereby restoring 
contacts 253. 
Of the three present day systems, POST PAY, 

LOCAL PREPAY AND FULL PREPAY, there is no 
compatibility or interchangeability yet the uniqueness 
of this invention by reason of the aggregate of sensitiv 
ity, friction free characteristics and circuit versatility, 
adaptability to any of the three present day systems in 
cluding all of their variations is both practical and pos 
sible, but more importantly, it is also capable of operat 
ing in the ultimate mode of OPTIONAL PREPAY rep 
resenting a real technological break-through to the op 
erating companies and a tremendous improvement in 
convenience and reliability to the user. For so long as 
there is need for hard lines and/or energy limitations 
imposed upon the station apparatus, Optional Prepay 
will serve as the ultimate and optimum system and in 
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deed is an entirely new frontier in the annals of Tele 
phone history. 
What is claimed is 
1. In coin control apparatus for use in connection 

with a coin operated telephone system wherein a sta 
tion employing a hook arm and handpiece and includ 
ing a hopper enclosed in a housing wherein vane means 
and releasable coin trap means are adapted to be posi 
tioned to refund or collect coins held in escrow within 
the hopper, the invention comprising, in combination 
a coin trap latch for maintaining the coin trap means 
for escrow of the coins or for releasing the coin trap 
means for collection or refund of the coins; a mechani 
cal connection from the hook switch hanger arm for in 
suring positioning of the vane means and coin trap 
latch in positions for refund while the handpiece is in 
the on-hook condition and for enabling latching of the 
coin trap latch when the handpiece is in the off-hook 
condition; electro-mechanical sequencing means oper 
ative in response to electrical signal energy received at 
the telephone station in accordance with answer super 
vision for insuring that the vane means is positioned in 
position to collect the coins and then releasing the coin 
trap means via the latch to drop the coins, said coin 
trap means comprising a coin trap, pivot means and an 
extension extending from the pivot means in a direction 
different from the coin trap means, said latch compris 
ing a pivotally mounted trigger adapted to engage the 
extension and maintain the coin trap in a coin holding 
position until disengaged by the sequencing means in 
response to said signal and said vane means comprising 
a vane pivotally mounted for movement through an 

C. 

2. In coin control apparatus for use in connection 
with a coin operated telephone system wherein a sta 
tion employing a hook arm and handpiece and includ 
ing a hopper enclosed in a housing wherein Vane means 
and releasable coin trap means are adapted to be posi 
tioned to refund or collect coins held in escrow within 
the hopper, the invention comprising, in combination 
a latch for maintaining the coin trap means for escrow 
of the coins or for releasing the coin trap means for col 
lection or refund of the coins; a mechanical connection 
from the hook switch hanger arm for insuring position 
ing of the vane means and coin trap latch in positions 
for refund while the handpiece is in the on-hook condi 
tion to effect coin return and for enabling latching of 
the coin trap latch when the handpiece is in the off 
hook condition; electrical sequencing means operative 
in response to electrical signal energy received at the 
telephone station in accordance with answer supervi 
sion for insuring that the vane means is positioned in 
position to collect the coins and then releasing the coin 
trap means via the latch to drop the coins; said coin 
trap means comprising a coin trap and pivot means 
therefor; said sequencing means comprising motor 
means; said latch retaining the coin trap in a coin hold 
ing position by engagement with the pivot means there 
for and said motor means positioned for dislodging said 
latch by engagement therewith; said latch being 
adapted for holding the coin trap in a coin holding posi 
tion and said motor means being connected to move 
said vane means to its collect position and thereafter 
actuate said latch to dislodge the coins from the coin 
trap for collection. 

3. In coin control apparatus for use in connection 
with a coin operated telephone system wherein a sta 
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6 
tion employing a hook arm and handpiece and includ 
ing a hopper enclosed in a housing wherein vane means 
and releasable coin trap means are adapted to be posi 
tioned to refund or collect coins held in escrow within 
the hopper, the invention comprising, in combination 
a latch for maintaining the coin trap means for escrow 
of the coins or for releasing the coin trap means for col 
lection or refund of the coins; a mechanical connection 
from the hook switch hanger arm for insuring position 
ing of the vane means and coin trap latch in positions 
for refund while the handpiece is in the on-hook condi 
tion and for enabling latching of the coin trap latch 
when the handpiece is in the off-hook condition; elec 
trical sequencing means operative in response to elec 
trical signal energy received at the telephone station in 
accordance with answer supervision for insuring that 
the vane means is positioned in position to collect the 
coins and then releasing the coin trap means via the 
latch to drop the coins; the coin trap means comprising 
a trap pivotally mounted from the housing and the latch 
comprising trigger means pivotally mounted from the 
housing for normally maintaining the trap in a coin re 
taining position, and the sequencing means comprising 
motor means for sequentially operating the vane means 
to a position to collect the coins and the latch to an in 
active position by striking the same to permit the trap 
to depress and drop the coins for collection. 

4. In a coin operated telephone set having a hand 
piece and hook arm and comprising a vane movable to 
a collect position to insure that coins are collected and 
movable to a refund position to insure that coins are re 
funded and coin trap means for normally holding the 
coins in escrow, the combination comprising motor 
means including a single coil for sequencing the opera 
tion of the vane and the coin trap means; bypass means 
connected across the coil for shunting current around 
the coil in response to the application of a first polarity 
of voltage to the coil, and switch means connected to 
open said bypass means and permit said first polarity of 
voltage to energize the motor means while the hand 
piece is released from the hook arm whereby the coin 
trap means and vane are electrically positioned to re 
fund any previously deposited coins. 

5. The apparatus of claim 4 further comprising polar 
ity sensitive controllable means connected across the 
motor coil to shunt current produced by the applica 
tion of polarity opposite to the first polarity when actu 
ated; an actuation circuit for said controllable means 
comprising a first switch adapted to be actuated in ac 
cordance with movement of the vane to the collect po 
sition; and second switch means in series with said first 
switch adapted to be actuated by movement of the coin 
trap means toward a position to release the coins from 
escrow whereby said motor coil is shunted when said 
controllable means are actuated to permit general 
transmission with a called party. 

6. The apparatus of claim 5 wherein said switch 
means comprise a switch, and permanent magnet 
means associated with the switch to operate the same. 

7. The apparatus of claim 5 further comprising fur 
ther Switch means adapted to block the transmission so 
long as said coil is activated, through energy derived 
from the field of the coil. 

8. An electrical circuit for use with a coin operated 
telephone paystation using battery reversal which sta 
tion includes a handpiece, a hook arm and hook switch 
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means, a coin trap for holding coins in escrow and de 
livering them for collection or refund, and a vane for 
determining if the coins will be collected or refunded, 
comprising motor means including a single coil for se 
quencing the operation of the vane and coin trap upon 
energization by battery reversal polarity voltage; shunt 
means normally preventing energization of the coil 
upon application thereto of a first polarity voltage op 
posite to battery reversal polarity; said first polarity 
being applied upon actuation of the switching means by 
removal of the handpiece from the hook arm; trigger 
able unidirectional means also shunting the coil to pass 
current in the opposite direction when triggered; means 
responsive to energization of the motor means to shunt 
transmission; said unidirectional means bypassing the 
coil current upon triggering when the coil money has 
been directed for collection, thereby removing the 
shunting and enabling transmission. 

9. Coin handling apparatus for predetermining the 
disposition of coins comprising, in combination, means 
for escrowing coins, means latching the escrowing 
means in a predetermined position; means for releasing 
the latching means, said releasing means comprising 
rotatable polarized armature means and a single coil 
for imparting either of opposite directional motions to 
the armature means in accordance with the polarity of 
voltage applied to the coil; and switching means for ap 
plying voltage of a first polarity to said coil to effectar 
mature rotation. 

10. A latch mechanism for coin supervision compris 
ing, in combination, pivotal means comprising a coin 
trap mounted for pivotal movement through the hori 
zontal as a result of a change in the center of gravity of 
the pivotal means; said pivotal means adapted to oc 
cupy at least a first position prior to latching, a latched 
position or an unlatched position; latching means for 
bearing against a part of the pitovtal means other than 
the coin trap thereof for latching the pivotal means in 
said latched position; a motor comprising a single coil 
and a rotatable rotor; and means carried by the rotor 
for striking the latching means for either of opposite di 
rections to unlatch the pivotal means; said coil causing 
rotor movement in one direction upon application 
thereto of voltage of a first polarity, and causing rotor 
movement in the opposite direction upon application 
of voltage of polarity opposite to said first polarity. 

11. The latch mechanism of claim 10 further com 
prising support means for pivotally supporting the 
latching means in pendulum fashion. 

12. The latch mechanism of claim 10 wherein said 
pivotal means is normally to return to said first posi 
tion. 

13. The latch mechanism of claim 10 further com 
prising coin supervision switch actuating means carried 
by said pivotal means and pivotal therewith. 

14. The latch mechanism of claim 10 wherein said 
pivotal means comprises roller means carried thereby 
in spaced relation to the coin trap and said latching 
means for the pivotal means bearing against said roller 
eaS. 
15. The latch mechanism of claim 14 wherein said 

latching means comprises a flat surface bearing against 
said roller means and an arcuate surface contiguous 
with and extending upwardly from the flat surface; and 
further comprising pivotal means supporting said latch 
ing means in pendulum fashion. 
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16. The latch mechanism of claim 10 wherein said 

means carried by the rotor comprise at least a pair of 
spaced apart bumpers respectively adapted to bump 
said latching means upon partial rotation of the arma 
ture means in either direction; the spacing between said 
bumpers exceeding the width of said latching means. 

17. The latch mechanism of claim 10 comprising 
means for supporting said latching means in pendulum 
fashion and further comprising spring means insuring 
said latching means to be in a position to bear against 
the pivotal means until said coil is energized. 

18. The latch mechanism of claim 10 wherein said 
pivotal means comprises a counterweight spaced from 
the coin trap for returning the pivotal means to said 
first position in the absence of coins on the trap. 

19. The latch mechanism of claim 10 wherein said 
motor comprises pole pieces and said rotor is disc 
shaped and is supported substantially between the pole 
pieces for rotation in opposite directions. 
20. The latch mechanism of claim 19 wherein said 

pole pieces form air gaps at opposite diametrical loca 
tions of the rotor, and said rotor is diametrically polar 
ized to define a home position with the rotor poles 
aligning to the pole piece air gaps respectively. 
21. The latch mechanism of claim 19 wherein said 

latch mechanism further comprises vane means dis 
posed beneath the pivotal means and adapted to be 
moved to one of two different positions independently 
of the pivotal means. 
22. The latch mechanism of claim 21 further com 

prising vane moving means; and means interconnecting 
the vane moving means and the rotor. 

23. The latch mechanism of claim 22 further com 
prising manually operable mechanical link reans for 
moving said vane moving means. 
24. The latch mechanism of claim 23 for use in a tele 

phone paystation having a handpiece carried by a 
hanger arm wherein said manually operable means 
comprises mechanical linkage means adapted to be dis 
placed when the hook arm of the telephone paystation 
is depressed as by hanging up of the handpiece to posi 
tion the vane moving means in a predetermined posi 
tion and to unlatch the pivotal means. 
25. The latch mechanism of claim 24 for use in a tele 

phone pay station comprising a first coin supervisory 
switch operable when the vane means are moved to a 
predetermined position and a second coin supervisory 
switch operable when the pivotal means occupies said 
unlatched position. 
26. The apparatus of claim 1 comprising means for 

supporting the vane in a collect position at an angle be 
tween the horizontal and vertical to one side of the ver 
tical independent of the coin trap, and means for sup 
porting the vane in a refund position at an angle be 
tween the horizontal and vertical to the other side of 
the vertical independent of the coin trap whereby grav 
ity maintains the vane in the position last placed until 
moved therefrom. 
27. The apparatus of claim 1 wherein the extension 

comprises a roller for engagement with the latch to re 
duce friction of engagement therebetween. 

28. The apparatus of claim 1 further comprising 
counterweight means urging the coin trap upwardly 
and the extension downwardly. 
29. The apparatus of claim 1 further comprising a 

permanent magnet oriented to different positions by 
movement of the coin trap, and coin supervisory switch 
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means supported from the housing for operation by the 
magnet as it is oriented. 
30. The apparatus of claim 1 wherein the electro 

mechanical sequencing means comprises a single coil 
motor capable of operation in opposite directions. 
31. The apparatus of claim 30 wherein said motor 

comprises a permanent magnet rotor. 
32. The apparatus of claim 31 wherein the motor 

comprises pole pieces fixed from the housing and sym 
metrical relative to the rotor. 
33. The apparatus of claim 32 wherein the rotor is 

pivotally mounted for movement in clockwise and 
counter-clockwise directions, and further comprises a 
pair of spaced apart bumpers protruding therefrom for 
engagement with the latch. 
34. The apparatus of claim 33 wherein the rotor is 

circular and the pole pieces define a substantially circu 
lar opening around the rotor with a substantially con 
stant air gap between said pole pieces and the rotor. 
35. The apparatus of claim 34 wherein the rotor is 

polarized diametrically oppositely and the pole pieces 
are disposed relative to the rotor to define a home posi 
tion to which the rotor magnetically returns when the 
motor is de-energized. 
36. The apparatus of claim 35 wherein the rotor 

bumpers are spaced laterally apart a distance greater 
than the width of the latch; said latch being straddled 
thereby such that partial rotation of the rotor is neces 
sary to cause either bumper to strike the latch thereby 
incorporating momentum build-up for latch release. 

37. The apparatus of claim 36 wherein the vane 
means comprises means for moving the vane and fur 
ther comprising a relatively rigid connection between 
the rotor and the means for moving the vane. 
38. The apparatus of claim 26 wherein the vane 

means comprises vane mover means for selectively po 
sitioning the vane in the collect position or the refund 
position; said vane mover means comprising spaced 
apart members pivotally mounted for bi-directional 
arc-like movement to move the vane to collect position 
by contact of the vane by one of said members with the 
members moving in one direction and to refund posi 
tion by contact of another of said members with the 
vane with the members moving in the opposite direc 
tion. 
39. The apparatus of claim 38 wherein the electro 

mechanical sequencing means comprises a motor hav 
ing a rotor mounted for at least partial rotation in oppo 
site directions, and a mechanical connection between 
the rotor and the vane mover means to serve as a drive 
connection therebetween. 
40. The apparatus of claim 39 wherein the motor 

comprises a single coil for driving the rotor in opposite 
directions upon the application of opposite polarities to 
the coil. 
41. The apparatus of claim 40 wherein the rotor com 

prises a pair of spaced apart bumpers protruding there 
from and disposed respectively on opposite sides of the 
latch and spaced therefrom. 
42. The apparatus of claim 41 wherein the spacing of 

said bumpers relative to said latch and the spacing of 
said vane moving members relative to the vane is mutu 
ally related to insure positioning of the vane substan 
tially to the selected position prior to release of the 
latch. 
43. The apparatus of claim 42 comprising terminals 

for applying one polarity voltage or the reverse polarity 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

20 
voltage to said coil wherein rotation of the rotor in one 
direction by said reverse polarity voltage substantially 
positions the vane in the collect position, if not already 
there, and then releases the latch, and rotation of the 
rotor in the opposite direction by said one polarity volt 
age substantially positions the vane in the refund posi 
tion, if not already there, and then releases the latch. 

44. The apparatus of claim 43 comprising an SCR 
connected across said coil to bypass current therefrom, 
said SCR having a gate, and a plurality of coin supervi 
sory switches connected in series with said gate and a 
source of firing potential whereby closure of all of said 
switches causes firing of the SCR to establish the by 
pass across the coil. 
45. The apparatus of claim 44 wherein said mechani 

cal connection is connected to the vane mover means. 

46. The method of coin paystation control from the 
time of the telephone handpiece being taken off-hook 
through the time of the telephone handpiece being 
placed on-hook using transmission bypass, coin escrow 
capability, and reverse supervision applied to the pay 
station, comprising the steps of: 
responding to a first applied voltage at the paystation 
upon off-hook to establish transmission capability, 

and concurrently establishing coinescrow capability 
upon off-hook; 

establishing an option of electrical release of escrow 
of any deposited coins for the period that the first 
voltage is applied; 

responding to a different applied voltage at the pay 
station upon answer as a result of reverse supervi 
sion being passed back to the paystation to estab 
lish a coin collect path and a transmission bypass; 

detecting the presence in the paystation of the toll 
during the application of said different applied 
voltage; 

then removing the transmission bypass upon said de 
tecting; and, 

establishing a refund path upon on-hook. 
47. The method of telephone paystation operation 

via a switching station enabling proper coin distribution 
relative to transmission through the use of predeter 
mined coin paths and a pivotal coin trap without re 
quiring predetermined time of coin deposit, comprising 
the steps of: 

notifying the switching station that the paystation is 
in off-hook condition by drawing current there 
from in response to a first polarity voltage applied 
to the station ongoing offhook; 

establishing an escrow capability upon off-hook with 
out changing the coin path; 

using a voltage of polarity reverse to said first men 
tioned voltage as answer supervision following dial 
ing to determine coin and transmission control 
over the paystation; 

said using step comprising initiating sensing for the 
following conditions: 
1. presence of the toll; 
2. the required establishment of a path for collec 

tion of the toll; and 
3. the coin trap being in a predetermined position 
for dumping of the toll into the established col 
lection path; and 
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establishing transmission with the dialed party if all 
three conditions are simultaneously satisfied while 
said voltage of reverse polarity is effective at the 
payStation. 

48. The method of telephone paystation control from 
off-hook to on-hook wherein a refund path is estab 
lished upon on-hook and a coin trap is pivotally mov 
able into the refund or a collect path comprising the 
steps of 

establishing a first polarity voltage from central office 
at the paystation upon off-hook demand; 

maintaining said refund path at the payStation during 
the first polarity voltage; 

establishing an escrow capability upon off-hook with 
out changing said refund path; 

changing the first polarity voltage in response to an 
swer supervision from central office to a second 
polarity voltage at the paystation to establish a col 
lect path for the toll; 

and effecting collection and providing a transmission 
path if the coin trap is detected in the collect path 
during the presence of the second polarity voltage. 

49. The method of claim 48 including the further step 
of: 
making a refund of any deposited coins available at 
the paystation upon operation of a switch by the 
user while the first polarity voltage is effective at 
the payStation. 

50. The method of claim 48 including the further step 
of: 
providing on-hook refund capability at the paystation 
during the first polarity voltage. 

51. The method of telephone toll paystation control 
from off-hook to on-hook, through the use of a polarity 
sensitive motor having a polarized rotor mounted for 
rotation in one direction in response to the application 
of voltage of a first polarity to the motor to insure the 
positioning of a vane by the motor through vane mover 
means to provide a refund path, and for rotation in the 
opposite direction in response to the application of 
voltage of polarity opposite to said first polarity to in 
sure the positioning of the vane to provide a collect 
path; said rotor having a home position to which it re 
turns in the absence of voltage of either polarity and 
any restraining forces due to a mechanical linkage 
means between the paystation hanger arm and the vane 
mover means and between the vane mover means and 
the, thereby rotor to permit latching of a coin trap for 
coin escrow, comprising the steps of 

establishing the first polarity voltage at the payStation 
on off-hook demand; 

establishing escrow capability during the prewence of 
the first polarity voltage upon off-hook by relieving 
the restraining forces and permit the rotor to as 
sume its home position; 

making a refund option available at the payStation 
during the presence of the first polarity voltage; 

providing on-hook refund capability through the me 
chanical linkage means regardless of request at the 
paystation during the presence of the first polarity 
voltage; 

remotely changing the first polarity voltage to the op 
posite polarity voltage at the paystation to establish 
a collect path for the toll by operation of the motor; 
and 
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effecting collection by operating the motor to un 

latch the coin trap and to provide a transmission 
path if the coin trap is detected in the collect path 
during the presence of opposite polarity voltage. 

52. A two wire method of telephone paystation oper 
ation via a central office switching station enabling 
proper coin distribution relative to, and by way of, two 
wire transmission without requiring predetermined 
time of coin deposit, and using a single coil motor for 
bi-directional rotor drive, transmission being shunted 
when the motor is energized, comprising the steps of: 

signalling the switching station that the paystation is 
in off-hook condition by drawing current there 
from under a first polarity voltage supplied by the 
switching station upon off-hook; 

shunting the coil to said first polarity voltage to pre 
vent rotor drive; 

said first polarity voltage driving the rotor in a first 
direction to establish a refund mode whenever the 
shunting of the coil is removed; 

providing the option of removing said shunting of the 
coil; 

changing the first polarity voltage to a second polar 
ity voltage at the paystation to effect coin and 
transmission control over the paystation in re 
sponse to answer supervision from the switching 
station following dialing of a number, 

said second polarity voltage driving the rotor in a di 
rection opposite to the first direction to establish a 
collect mode; and, 

sensing for: 
1. presence of the proper toll, 
2. channelling of a path for collection of the toll, 
and 

3. dumping of the toll into the channel; to establish 
transmission by shorting the coil and thereby re 
moving the transmission shunting if all three of 
the above are sensed. 

53. The two wire method of claim 52 comprising the 
further step of: 

establishing a refund mode upon on-hook. 
54. In a pay telephone system of the type having a 

hanger arm extending from a housing for holding a 
hand set when hung up, coin control vane means com 
prising a single two position vane positionable to either 
of collect or refund rest positions only, and coin trap 
means including a coin trap for escrowing coins and for 
releasing the coins when tripped, the improvement 
comprising mechanical linkage means extending be 
tween the hanger arm and the vane means to assure po 
sitioning of the vane in refund position when the hand 
set is hung up; and a connecting means between the 
vane means and the coin trap means to insure that the 
coin trap is tripped when the hand set is hung up to ef 
fect return of any deposit. 
55. The improvement of claim 54 wherein the vane 

means comprises a vane with a memory for each either 
of the two said rest positions, further comprising means 
supported by the housing to engage and support the 
vane to define the refund position, further means sup 
ported by the housing to engage and support the vane 
to define the collect position, and said vane means fur 
ther comprising means to engage the vane and move it 
to one of said positions; said means to engage and move 
the vane being ineffectual to move the vane if the vane 
is already in the one position. 
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56. The improvement of claim 55 further comprising 
a frame pivotally mounting the vane for movement be 
tween said positions by pivoting through the vertical, 
said frame carrying the means to engage the vane in 
said positions. 
57. In a pay telephone system of the type having a 

hanger arm for holding a hand set when hung up, coin 
control vane means positionable to collect and refund 
positions, and coin trap means for escrowing deposited 
coins until tripped, the improvement comprising a 
frame; mechanical linkage means extending between 
the hanger arm and the vane means for insuring that 
the vane means is in the refund position for any depos 
ited coins when the hand set is hung up, said vane 
means comprising a memory vane pivotally carried by 
the frame for pivotal movement through the vertical 
between the collect and refund positions; means car 
ried by the frame for engagement with the vane to de 
fine the collect position; further means carried by the 
frame for engagement with the vane to define the re 
fund position; said vane means comprising movable 
means for engaging the vane and moving it to either the 
collect or refund position; said coin trap means com 
prising a coin trap pivotally mounted from said frame 
and a latch for the coin trap; means for releasing the 
coin trap latch; and a mechanical connection between 
the means for releasing and the movable means for en 
gaging the Vane. 
58. The improvement of claim 57 comprising a vane 

extension carried by the vane, and wherein the mov 
able means for engaging the vane and moving it com 
prise a rocker assembly pivotally suspended by the 
frame; said assembly carrying spaced apart ears to en 
gage the vane extension and pivot the vane to either po 
sition. 
59. The improvement of claim 58 wherein the rocker 

assembly comprises a camming surface, and said me 
chanical linkage means cams the rocker assembly on 
hang up to drive said ears in the direction of the vane 
refund position to insure that the vane is in said refund 
position. 
60. The improvement of claim 59 wherein the means 

for releasing the coin trap latch comprise polarity sensi 
tive motor means for driving the rocker assembly to ei 
ther of said positions via the mechanical connection to 
insure selective positioning of the vane; said motor 
means comprising a permanent magnet armature 
mounted for at least partial rotation relative to the 
frame, and means for imparting rotation to the arma 
ture. 
61. The improvement of claim 60 wherein the arma 

ture is disc shaped and is polarized oppositely at Sub 
stantially diametrically opposite locations whereby the 
armature is at least partly rotatable in one direction 
from a home position in response to the application of 
voltage of a first polarity to the means for imparting ro 
tation and is at least partly rotatable in the opposite di 
rection from the home position in response to applica 
tion of voltage of a polarity opposite to the first polarity 
but returns to the home position upon removal of the 
voltage. 
62. The improvement of claim 61 further comprising 

means suspending the latch from the frame for pen 
dulum-like movement; and means carried by the arma 
ture for striking the latch to release the coin trap as a 
result of armature rotation in either direction. 
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63. The improvement of claim 62 wherein the spac 

ing between the ears relative to the pivotal movement 
of the vane to transfer positions is predetermined rela 
tive to the armature movement necessary to release the 
coin trap latch to insure selected positioning of the 
vane at least to the selected side of the vertical prior to 
coin trap release. 
64. The improvement of claim 63 wherein the coin 

trap is pivotally supported from the frame and the coin 
trap means comprises in addition to the coin trap, a 
pivot extension, and a latch roller; said latch bearing on 
the latch roller in said pendulum supported fashion be 
tween the striking means of the armature. 

65. The improvement of claim 64 wherein the system 
comprises a transmission network, and a two wire cir 
cuit for transmission, signalling, and operation includ 
ing operation of the means for imparting rotation to the 
armature; said means for imparting rotation comprising 
a single coil. 

66. The improvement of claim 65 further comprising 
unidirectional current carrying switch means in the cir 
cuit for connection across the coil; second unidirec 
tional current carrying switch means in the circuit for 
connection across the coil and oriented oppositely to 
the first mentioned unidirectional switch means, said 
first mentioned unidirectional switch means shunting 
the coil to voltage of said first polarity until opened, 
and said second mentioned unidirectional switch 
means shunting the coil to voltage of said second polar 
ity until opened. 
67. The apparatus of claim 57 wherein the means for 

releasing the latch comprises a single coil motor and 
rotor supported from the frame for partial rotation of 
the rotor in opposite directions; means carried by the 
rotor for striking the coin trap latch to trip the coin trap 
by movement of the rotor in either of said directions; 
and said mechanical connection between the rotor and 
the vane engaging means insuring movement of both 
the rotor and vane engaging means when either of them 
is driven. 
68. The apparatus of claim 67 further comprising 

means for shunting the single coil to a voltage of a first 
polarity applied to the paystation upon going off-hook; 

means for opening the shunting means to drive the 
vane to a refund position and trip the coil trap dur 
ing the presence of said first polarity; 

second means, connected in shunt with the coil and 
normally open to voltage of a second, opposite po 
larity applied to the single coil by answer supervi 
sion; 

means for closing said second means to shunt the coil 
to voltage of said second polarity; and 

said means for closing comprising means for sensing 
movement of the Vane engaging means to the col 
lect position. 

69. A coin paystation supervision control apparatus 
partly operable under control of a handpiece carried by 
a hanger arm outside the payStation housing wherein a 
coin trap is positioned above a pivotal coin deflecting 
means, and independent thereof, for escrowing the 
coins until a latch therefor is released by momentum 
impact, the combination comprising, a vane positioning 
means; said deflecting means comprising a vane; latch 
release means; means interconnecting the vane posi 
tioning means and the latch release means; and electro 
magnetic means for operating the vane positioning 



3,842,210 

means upon hang up to drive the vane to a refund posi 
tion and to release the coin trap to drop any coins es 
crowed thereon. 
70. The apparatus of claim 69 wherein the latch re 

lease means and the electro-magnetic means comprise 
a coil winding, a permanent magnet armature sup 
ported by the housing for rotary movement under con 
trol of the winding, a mechanical connection extending 
from the hanger arm to the Vane positioning means, 
and a further mechanical connection between the ar 
mature and the vane positioning means whereby the ar 
mature may drive the vane and release the coin trap or 
the mechanical connection may drive the vane posi 
tioning means and the armature to move the vane and 
release the coin trap. 
71. The apparatus of claim 70 further comprising a 

pair of spaced apart bumpers carried by the armature; 
said latch being pivotally supported adjacent one end 
thereof from the housing to hang its lower end between 
said bumpers, and the spacing of said bumpers exceed- 20 
ing the width of the latch whereby the armature may 
build up momentum in either direction before a bum 
per will strike the latch. 
72. The apparatus of claim 71 wherein the vane posi 

tioning means drives the vane through a delayed 
contact engagement therewith, said delayed contact 
engagement and said spacing between the bumpers 
being related to insure proper placement of the vane 
prior to coin trap release. 
73. Coin control apparatus for a telephone paystation 

having a hand set, a hanger arm therefor extending out 
of a housing, a coin trap, a vane and a transmission net 
work, comprising, in combination motor coil means, a 
unidirectional current carrying switch connected 

5 

O 

15 

25 

30 

35 

40 

45 

SO 

60 

65 

26 
across the coil, a second unidirectional current carry 
ing switch connected across the coil and oriented oppo 
sitely to the first mentioned unidirectional switch, 
motor armature means; means mounting the armature 
in the housing for two directional movement; a coin 
trap latch; means suspending the latch for pendulum 
like movement; means carried by the armature means 
for striking the latch to release the coin trap as a result 
of armature means movement in either direction; 
means for applying potential of a first polarity to the 
motor coil means on pick up of the hand set when the 
hand set is removed from the hanger arm; said first 
mentioned unidirectional switch shorting said first po 
larity; refund switch means in series with the first men 
tioned unidirectional switch for interrupting the short 
ing of said first polarity to energize the motor means 
and drive the armature means in a first direction; 
means for applying potential of a second polarity to the 
motor coil means upon answer; transmission bypass 
means responsive to energization of the motor coil 
means; and a mechanical connection means between 
the vane and the armature means for supervising the 
vane position to insure that the vane is in a refund posi 
tion as a result of movement of the armature in the first 
direction and in a collect position as a result of move 
ment of the armature in the other direction; said sec 
ond mentioned unidirectional switch being normally 
open, and means for closing the second switch to estab 
lish transmission. 
74. The apparatus of claim 73 wherein the motor coil 

means comprises a single coil. 
75. The apparatus of claim 74 wherein the armature 

means comprises a permanent magnet. 
k k k sk k 


