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To all whom it may concerw:

Be1t known that I, RALPH E. BATES, a citi-
zen of the United States, residing at Winches-
ter, in the county of Mlddlesex and State of

5 Massaehusetts haveinvented certain newand
useful Improvements in Coin-Controlled Elec-
tric Meters; and I do hereby declare the fol-
lowing to bea full, clear, and exact description
of the invention, such as will enable others

1o skilled in the arb to which it appertams to
make and use the same.

The present invention relates to an im-
provement in coin-controlled electric meters.

Heretofore, so far as I am aware, coin-con-

15 trolled electric meters have been open to va-
rious objections. Some depended upon the

mere weight of the coin to close an auxiliary,

circuit in which a magnet was included to ac-
tuate the main switeh, some depended on
20 clockwork which was trlpped by the coin,
some depended on the coin as the eonductor
to close the auxiliary circuit, some required
the insertion of a new coin at the time when
the amount of current paid for by the previ-
25 ous coln was consumed, and others: required
a separate manual actuation for each coin in-
serted, all of which constructions are objec-
tmnable for reasons apparent.to bhose skilled
~in this art |
30 The object of my invention is to reorgan-
ize and improve coin-controlled electric me-
ters to obviate the objections which obtain
against prior meters of this class. 1 have
produced a meter in which the main switeh,
35 So long asa coin is present to pay for current,
will be maintained closed, or, in other words,
in which all that is necessary to be done by
the consumer in order to keep the current
turned on is to keep a coin or any desired
40 number of coins in the slot without any other
manual operations whatever.
Other objects of my invention are to pro-
duce a coin-controlled mechanism capable of
being used in connection with any ordinary

45 recording-wattineter, tousea knife-switch for

the main circuit, to produce an efficient es-

capementfor the coins adapted to be operated

by the wattmeter, to dispense with an auxil-
iuryeireuit for operating the mainswitch, and
so toimprovethe construction of coin-controlled

ﬂ

|

7| coin-receiver has been consumed.

hereinafter described and elaimed.

electriec meters in various other details here-
inafter specifically described.
To the above ends the present invention
consists in the coin-controlled electric meter
55
In the accompanying drawings, illustrating
the preferred form of my invention, Figure 1
i8 a perspective view of my improvement in
coin-controlled electric meters. Fig. 2 is a
front elevation of the coin- eonbrolled mech- 60
anism with the cover-plate removed. Fig. 3

i8 a sectional plan on the line x 2, Fig. 2.

Fig, 4 is a perspective view of the principal
parts of the coin-controlled mechanism and
main switch. Fig. 5 1s a perspective view of 65
the main-switch detent. "Fig. 6 is a perspec-
tive view of the lower part of the coin-chute.
Kig. 7 is a rear elevation partlally in section,

of part of the wattmeter. Fig. 8 is a plan of
the same. Figs. 9, 10, and 11 illustrate in 70
pelspeetive detalls heremafter referred to,
and Fig. 12 is a diagram Illustmtmn' the elec- .
tric circuits.

My invention eontempldtes a coin-recelver
adapted toreceive and hold a number of coins
pending the consumption of a corresponding
amount of current, metering mechanism, a
main switch, means for holding the main
switeh closed, and releasing mechanism con-
nected with the metering mechanism and dis-
connected from the holding means by the
coins in the coin-receiver for releasing the
holding means when an amount of eurrent
correspondmw to the number of coins in the
It will be
noted that as long as a coin remains or coins
remain 1n the eoin receiver the releasing
means will remain moperatwe to release the
holding means for the main switch.

My invention contemplates a coin - con-
trolled electric meter adapted to hold a num-
ber of coins ready to pay for current to be
consumed and to subtract them as the cur-
rent is consumed, opérating automatically
when the coins are exhausted to open the
main switch. I have provided an escape-
ment for the coins operated from the meter
for subtracting coins from the ¢oin-receiver
whenever an amount of current correspond-
ing to the coin has been consumed. Thus
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the metering mechanism attempts whenever | main switch will be opened coincidently with

an amount of current corresponding to the
coin has been consumed to open the main
switeh; but so long as there remains an ad-
ditional coin or remain additional coins in
the coin-receiver the attempt is prevented
of successful accomplishment by such addi-
tional coin or coins.,

So far as I am aware I am the first to pro-
duce a coin-controlled electric meter operat-
ing automatically on the consumption of each
coin-value amount of current to attempt to
release the main switch having means to pre-
vent such release by the presence of addi-
tional coin or coins.

I believe I am the first to produce a coin-
controlled electric meter having means to re-
lease the main switeh connected with the

- metering mechanism and contr olled by the

20

coins in the coin-receiver.

My invention is broad and generic in chal- |

atter and is not limited to any specific form
of mechanism and arrangement of circuits,

as any equivalent construction and arrange- |

ment of circuits is within the purview of my
invention.

- The illustrated embodiment of my inven-

tion shown in the accompanying drawings 18

described as follows:

The wattmeter a, which may be. of any de-
sired form of motor wattmeter, is illustrated

- as the well-known Thomson reconlmfr-watt-

- meter.
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Fhe coin-controlled me(,ha,msm or,
as it may be termed, the ‘“prepayment” de-
vice is contained in the box b, having the
coin-receiving slot ¢, the switch-handle d, the
coin-sight window ¢, the seal-lug 7, and seal-
nut h.

Fig. 1 illustrates the preferred arrange-
ment of meter and prepayment device; but,
if desired, the two parts of my apparatus may
be located apart from each other.

The coin-receiver is the chute 7, supported
by the bosses 7 and %, leading from the slot ¢
across the box and discharging its contents
into a drawer [, provided for that purpose.

The main switch s is adapted to be closed
by hand and held closed by a detent v so long
as coins are present in the coin-receiver <.
This main switch s carries the insulated con-
ductor-blade s, which is adapted to connect
the contact-elips v and «', supported on the
back of the box by insulating-block u*. The
main switch s is carried by a hub loosely
mounted on the shaft ¢, projected forward
from the back of the box, and a spring 73,
engaging the hole 7°, normally tends to open
the main switech. The main switch may be
operated directly by the person inserting the
coin to move it from its open to 1ts c¢losed po-
sition, and such a construetion is within the
scope of my invention viewed in 1ts broader
aspects; but as outside means might be em-
ployed to hold the switeh closed, and thus to
obtain current without payment therefor, I
prefer to provide a secondary switch, which

-when the handle d is operated to close the | through the coin-sight window e.

or prior to the closing of the main switch.
The secondary switeh 7 consists of an in-
sulated conductor-blade 7/,

and which is adapted to connect the contact-
clips w? and %, similarly supported on the
back of the box by the insulating-block °,

“and a spring r°, engaging the hole » X ,normally

tends to close the secondary switech. The
hub 7% is provided with a slot 7°, which is en-
caged by the correqpondmrrly-shaped projec-

‘tion d? of the handle d, by which means the

secondary switch 18 ea)pable of being oper-
ated. The main switch s is offset from its
hub, as shown, so that its plane of movement
is identical with the plane of movement of
the secondary switch ». As a result when
the secondary switeh is opened by the handle
the main switch will be closed. The handle
d is received in a bearing in the cover ¢ and
held in place by a collar d', secured to the
spindle of the handle by a set-screw d°.

The means for holding the main switch 3
closed consists of the detent 2, pivoted on the
back of the coin-chute+ and provided on one
end with the hook ¢’ and on the other end v°
with a cam ¢% A spring ¢° engaging at one
end the detent v and at the other the pin 24
normally tends to move the detent in the di-
rection to cause the hook o' to engage the
pin ¢, projected from the side of the main
smtch S.

The means for relea%mg the main-switch-
holding means comprise devices connected
with the metering mechanism and controlled
by coins in the coin-receiver. While any
means connecting the releasing means with
the metering mechanism is in its broader
aspects within the scope of my invention, I
prefer, because of its convenience and sim-

| plicity, to employ a shunt-cireuit, a solenoid,

and a coin-escapement actuated by the solen-
oid for releasing the holding means for the
main switch controlled by the coins in the
coin-chute.

The coin-escapement 7 consists of a lever
pivoted by the serew n' to the bell-crank
lever p, provided with the slot o, adapted to
be engaged by thestop-pin r, loosely mounted
on the hub 76 of the secondary switchr. The
escapement is provided with two tappets n’
and n?, adapted to engage, respectively, the
first a_nd second coins in the coin-chute ¢
The coin-escapement is adapted to move
transversely under'the coin-chute, the tappet
n3 being moved from opposite the mouth of
the chute to permit the first coin todrop into
the coin-drawer [ at the same time that the

70

mounted on a
' hab 75, also loosely mounted on the shaft ¢
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tappet n? enters the notch 2° and supports the

second coin, so that there will be at all times
when there is more than one coin in the chute
a coin resting on either the one or the other
of the tappets. The coin-chute 18 cut away
at its lower end on one side, as at <%, to per-
mit the consumer to see the unused coins
Now the
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coin-escapement is provided on its rear with
a pin n4 which is adapted to engage the cam

v° of the detent v, and a spring o? is provided,

which normally tends to lift the coin-escape-
ment so that the pin n* may engage the cam
v°® of the detent v, and the strength of the
spring o° is such that a single coin will de-
press the coin-escapement to lower the pin 74
below the cam 2°. The spring 0* may be ad-

justed by moving its lower end to engage the

proper notch in the lower side of the escape-
ment. A support 2’ is provided for the es-
capement 7 to rest apon when it is depressed
by a coin.

The above-described a“ranwement i§ such

that each reciprocation of the escapement 7
allows a single coin to drop from the coin-

~chute into the coin-drawer, that so long as a

20

coin 1S or coins are present in the coin-chute
the escapement is prevented from releasing
the detent for the main switech, and that

upon the discharge of the last coin from the

~ coin-chute the escapement will be raised by

30

40

its spring and its pin n!? will engage the de-
tent and release the holding means for the
main switeh, The esea,pemenb 18 operated
by a solenoid m, provided with a pole-piece
m' and a core o, normally supported by a
spring m*, the core being pivoted to one arm

of the erank-lever p. When the solenoid is

energized, 1t attracts the core and operates

‘the bell-crank lever p» to move the escape-

ment to subtract a coin from the coin-chute.
This escapement-solenoid is energized by the
closing of a shunt-circuit through it by the
metering mechanism. For reasons apparent
to those skilled in the art it is desirable that
the shunt-circuit should be closed for as short
a space .of time as is sufficient to operate the
escapement, and so I prefer to employ the
peculiar make-and-break device illustrated

“in the drawings, which operates to close the

shunt-circuit and immediately thereafter to
open the same again,and any suitable make-
and-break device is within the purview of
my invention and is intended to be covered

by the claims including such an element, ex-

~ cept where I have expressly limited them to

50

include an instantaneously-acting make-and-
break deviee, in which case any equivalent

Instantaneously-acting make-and-break de-

535
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vice would be covered thereby.
The instantaneously - aeting make - and-

break device illustrated in thedrawings con-

sists of the solenoid w’', mounted on the frame
1w of the metering mechanism by means of
the bracket w* This make-and-break solen-
old 18 also included in the shunt-circuit and

acts to open the circait as soon as it has been

closed. It is provided with the pole-piece
w®, perforated by the longitudinal hole *
to receive the rod % of non-magnetic ma-

ment. Dependent spring-brushes ¥ are sup-
ported from the two ears w” and w of the
brush-holder, beinginsulated from each other
and from the brush-holder by the insulating-
bushings 11. Binding-posts ' are provided
for each brush, which also serve as the sup-
ports for the brushes. Mounted on any suit-
able rotating part of the metering mechan-
1sm and preferably on one of the dial-spindles
is the drum 77, of insulating material, against
the surface of which the bl ushes are pressed
by their inherent elasticity. Upon one side
of the drum is placed the contact-strip ¥4,
just below: the surface thereof, so that when
the drum rotates to the position shown in Fig.
7 the brushes jump off the btep 23 and fall sud-
denly upon the contact-strip y* , thereby clos-
ing the shunt- ClPGlllt and energizing both the
solenmds mand w’. Thesolenoid w’ attracts

| its armature w”, thereby lifting the brush-.

holder w?, and with it the brushes ¥, so that
they spring off the contact-strip #* and fall on
the step z* of the drum, thereby instantane-
ously breaking the shunt-circuit immediately
after it has been closed. With the closing of
the shunt-circuit the solenoid m moved the
escapement to the right and one coin wassub-

tracted from the coins in the coin-chute, and
‘with the subsequent breaking of the shunt-

circuit the escapement was returned by the
spring m?to its original position. If the last
coin was subtracted from the coin-chute, the

t escapement on the dropping of the coin was

terial, such as brass, attached to the arma-.

ture w’. 'T'o the upper end of the rod w?®is
attached l;he brush-holder =, provided with
the hole %%, which slides on the pin 3°, there-

by heldmg the brush- holder fmm dlsplace-.~

lifted by its spring, and on the return move-

L |
8
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ment of the escapement the pin n* would en-

gage the detent and release the main switch,
thus permitting its spring to open it a,nd turn
off the current.

By reference to Fig. 12, lllust.ratmﬂ‘ the

field-coil z of the metering mecha,msm 1ts ar-:

mature-commutator z', the armature-shunt
tapped at z* for the prepayment device shunt
extending through the brushes 7, contact-
strip %%, solenoids w' and m, and the main-
switeh elips © ¢/, and secondary-switeh ¢lips
w* U3, the connections are made plain.

10§

IIO

The operation of-the illustrated embodi-

ment of my invention is as follows: Upon the
insertion of a coin'in the coin-receiver ¢ the

lever n is depressed by the weight of the coin -

115

and the pinnt*is withdrawn from contact with

the cam-surface v°® of the detent v, and the
latter is permitted to be moved by its spring
v*into the position shown in Fig. 2. T'he han-
dle d is now turned to the 1‘ight, thereby first

opening the secondaryswiteh » and then elos-

120

ing the main switch s, which. will be held

closed by the detent v engaging the pin 7 on

the side of the main switch s. Upon letting
oo of the handle d thesecondary switeh r will
be closed by its spring and the current will
be turned on. The parts will then-occupy the
positionsshownin Fig.2. Whenthe metering
mechanism has run until the brushes ¥ fall
upon the contact-strip * of the step-drum 72,

‘theshunt-cireuit through the solenoids m and
' will be closed and the coin-escapement will

125
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subtract the coin from the coin-receiver. The | the coin-receiver acting to release the hold-

weight of the coin being removed from the
lever n, it will be raised by the spring 0? and

- its pin n* upon the return stroke of the lever

10

15

20

will engage the detent v and swing it to un-
lock the main switeh s, which will be imme-

- diately opened by its spring, and the current

will be turned off. If thereis more than one
coin in the coin-receiver, the second coin will
engage the tappet n° of the lever n before the
tappet n® was relieved of the weight of the

first coin, and so the lever n being held down |

the only action of the coin-escapement will
be to subtract a coin from the coin-receiver.
Upon the return of the escapement the sec-
ond coin will fall on the tappet n% So long,
therefore, as one coin remains in the coin-re-
ceiver the current will remain turned on,and
upon the consumption of each .coin-value
amount of current a coin will be sabtracted
from the coin-receiver, and at each subtrac-
tion of a coin the attempt will be made to re-
lease the main -switch-holding means, and

when the last coin is subtracted the current |

will be turned ofl.
It is to be noted that, if desired, two or

- more coins may be subtracted from the coin-

receiver at each operation of the escapement.

- It 1s also to be noted that a construction in

20 W
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which the release of the holding means for

the main switeh is controlled rather than ac-
tuated by the coin-escapement 1s within the
purview of my invention.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. Acoin-controlled electric meler, having,
in combination, metering mechanism, a main
switch, a coin-receiver, means to hold the |

main switeh closed, meansto release the hold-
ing means connected with the metering mech-

anism and disconnected from the holding

means by the coins in the coin-receiver, sub-
stantially as deseribed.

2. A coin-controlled electric meter, having,
in combination, metering mechanism, a main
switch, a coin-receiver, means to hold the
main switch closed, means to release the hold-

ing means contr olled by the metering mech- .

anism and disconnected from the holdlnﬂ'
means by a coin or coins in the coin-receiver
and thereby prevented from accomplishing
such release, substantially as described.

3. A coin-controlled electric meter, having, |

in combination, metering mechanism, a main
switch, means to hold the main switch closed,
a coin-receiver, and means controlled by the
metering mechanism for subtracting colns
from the coin-receiver having provision to
release the holding means when the last coin
is delivered from the coin-receiver, substan-
tially as described.

4. A coin-controlled electric meter, having,
in combination, metering mechanism, a main
switch, a coin-receiver, means to hold the
main switch closed, and means controlled by

. the metering mechanism and by the coins in

}

|

ing means upon the delivery of the last coin
from the coin-receiver, substantially as de-
seribed. |

5. A coin-controlled electriec meter, having,
in combination, metering mechanism, a man-
ually-operated main switeh, a coin-receiver,
means to hold the main switch closed, means
controlled by the metering mechanism to sub-
tract one coin at a time from those contained
in the coin-receiver when current of value
equivalent thereto has been consumed, sub-
stantially as described.

6. A coin-controlled electrie meter, having,

in combination, metering mechanism, a main
| switeh,

a coin-receiver, means to hold the
main switch closed, and means controlled by
the metering mechanism to subtract one coin
at a time from those contained in the coin-
receiver and having provision to release the
holding means upon the subtraction of the
last coin from the coin-receiver, substantially
as described.

7. Acoin-controlled electric meter, having,
in combination, a main switch and a second-
ary switch in series, means for successively

75

30

go

opening the secondary switch and closing the -

main switch, and coin-controlled means for
holding the main switch closed, substantially
as described.

8. A coin-controlled electric meter, having,
in combination, a coin-receiver, a main switch
and a secondary switch in series, and coin-
controlled means for holding the main switch
closed maperatwe in the absence of a coin or
coins from the coin-receiver, substantially as
described.

9. A coin-controlled electrie meter, having,
in combination, metering mechanism, a main
switch, a coin - receiver, means to hold the
main switeh closed, a coin-escapement having
provision to release the main-switch-holding
means, a magnet for actuating the escape-
ment, an escapement-circuit and a make-and-
break device in said circuit, controlled by the
metering mechanism, substantially as de-
scribed. |

10. A coin-controlled electriec meter, hav-
ing, in combination, metering mechanism, a
mainswitch,a coin-receiver, means to hold the
main switch closed, a coin-escapement having
provision to release the main switch-holding
means, a magnet for actuating the escape-
ment, an escapement-circuit, and an instan-
taneously-acting make-and-break device in
said eircuit controlled by the metering mech-
anism, substantially as described.

11. A coin-controlled electric meter, hav-
ing, in combination, a main switch and a sec-
ondary switch in series, means for succes-
sively opening the secondary switch and clos-
ing the main switch, means for closing the
secondary switch after the main switch is
closed, and coin-controlled means for holding
the ma.in switeh closed, substantially as de-
scribed.

12, A coin- controlled electric meter, hav-
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5

ing, in combination, a coin- -receiver, 3 main | ment to subtraet one coin at a time from the

switch and a seeondary switch in series, man-
unally-controlled means for closing the main

switch, means for holding the main switch
closed havmﬂ' provision rendermg 1t inoper-

ative in the absence of a coin or coins in the
coin- reeewer, substantially as desceribed.

13.
Ing, in combination, a main switch and a sec-
ondary switch in series, means for succes-

- sively opening the secondary sw1teh and clos-

ing the main switch, and coin - controlled
means for holding the main smteh closed,
substantially as descrlbed

14. A coin-controlled electric meter, hav-
ing, in combination, metering mechamsm a

‘main switch and a eecend ary smteh in serles

~means for successively opening the qecondary

20
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- tering mechanism for operating the escape- |

switch and closing the main switch, means to
hold the main switch closed, and means con-
nected with the metering meehemsm and con-
trolled by said metermtr mechanism in con-
nection with the coins in the coin-receiver to

release the_holdmn' means, substa,ntla,lly 8

described.

15. ‘A coin- eontrolled electric meter, hav-
ing, in combination, metering meehemsm a
coin-receiver, a mam switch nermelly free to
be turned by the operator, means to hold the
main switeh closed, and means connected
with the metering meehemsm and the colns
In the coin-receiver to release the holding

means, substantially as described.

16. A coin-controlled electric meter, hav-
ing, in combination, metering meehemsm a
coln-receiver, a main switch, a latch to hold
the main swmeh closed, and a device caused
to be operated by the metering mechanism
to subtraet a coin from the coin-receiver when
current of value equivalent thereto has been
consumed and to open the latch, said device
being provided with a portion adapted to en-
gage and arrest a subsequent coin and to be
acted upon thereby so as to prevent the open-
mﬂ' of the latch, substantially as deseribed.

. A coin- controlled electric meter, hav-
mg, in combination, metering meehe,msm a
coin-receiver, a manuelly operatwe main
switch, a device to hold the main switch
closed, a coin-escapement, means normally
holdmg the coin-escapement in operative re-
lation to the holding device to prevent said
device from engaging the main switch, the
escapement being constructed to be engaged
and moved by a coin in the coin-receiver to
permit the holding device to engage and hold
the main switch, means actuated by the me-

A coin-controlled electric meter, hav-

l
¥

coin-receiver, substantially as deseribed.

18. A eoin-controlled electric meter, hav-
ing, in combination, a main switch and a see-
ondaryswitchinseries, coin-controlled means

to hold the main switech closed, means nor-

mally acting to hold the main switch open,
and means to close the main switch connect-
ed with the secondary switeh and operating

to open the secondary switch upon the clos-

ing of the main switch, substantlelly as de-
seribed.

19. A coin-controlled eleetrw meter, hav-

6o
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ing, in combination, a coin-receiver, a main |

‘switeh and a secondary switch in series, coln-

controlled means for holtilmﬂ-r the main switch

closed, and means for opening the main
smteh unless held closed by the holding
means, when the secondary smtch 18 closed
eubstantlally as described. |

20. A coin-controlled electric meter hav-
ing, in combination, a coin- l*eeewer, a main
switch and a seeondary switch in series, man-
nally-controlled means for operating them,
and coin-controlled means for preventing the
closing of both switches in the absence of a
coin or coins from the coin-receiver, subetan-
tially as described. -

21. A coin-controlled electric meter, hav-
ing, in combination, a manually-operated
main switch, means for opening the main
switch, a coin-receiver, metering mechanism
amagnetically-operated coin-escapement con-

nected with the metering mechanism pro-

vided with a spring-supported lever inter-
posed in the path of the coins in the coin-re-
ceiver, sald spring acting to lift said lever
when the last coin has been subtracted and
upon itsreturn movement torelease the open-
ing means for the main switch, substantially
as described. |

- 22. A coin-controlled elecfric meter, ha,v-
ing, in combination, & main switch, a coin-

receiver, a coin-eeeapement, metering mech-
anism for causing the coin-escapement to be

‘actuated upon the consumption of cuarrent

equivalent to each coin value, of means nor-

75
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mally tending to open the main switch, said

escapement acting after subtracting the last
coln from the coin-receiver to release the
opening means, substantially as described.

In testimony whereof I affix my swnature
In presence of two witnesses.

RALPH K. BATES

W1tneeses
HORACE VAN EVEREN
ALFRED H. HILDRETH
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