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To all whone & nuey coneeriv:

Be it known that I, Fraxx HoLDEN, a citl-
zen of the United States, residing at London,
England, have invented certain new and use-

s tul Improvements in Prepayment Attachment
for Eleetric Meters, of which the following 1s
1 speclfication.

My invention relates to improvements 1n

prepayment attachments for electric meters,
to 1in which upon the insertion of one or more

coins a switch can be closed and current ob-

tained to the value of the coin or coins de-

posited, the switch being automatically opened

when current of the Valuo of the coin or coins
15 inserted has passed through the meter.

\Ix Invention consists in certain features
and detalls of construction which will be more
fully pointed out in the claims.

In the drawings, Fig. 1 is a sectional ele-

20 vation of my device. TFig. 2 is a sectional
view taken on the line 2 2 of Fig. 1, the end
of the coin-chute not being shown. Fig. 3
shows one position of part of the [I]BChclHlSH]
seen when looking in the direction indicated
25 by the arrow at the right of Fig. 2. Kig. 4
shows a different position of the same mechan-
ism. Fig. 5 shows one position of some of
the mechanism seen when looking in the di-
rection of the arrow located at the left of

30 Kie. 2. KFig. 6 shows a diﬂ'el nt position of
the same mechanism. Fig. 7 1s a perspective
view of the switeh and switeh - actuating

mechanism. Fig. 8 is a sectional view show-

ing certain details of construction. . Fig. 9 1s
35 a diagrammatic view showing the arrange-

ment of the meter, its circuits, coin-controlled
switch, &e.; and Fig. 10 1s a perspective view
showing the armature of the electromagnet
and the parts carried by 1t.

The prepayment mechanism is inclosed in
a suitable casing 1, which is shown as made
with an integral upper .purtion and a separate
bottom portion 2. A door 3, hinged at 4 to
the bottom <,
45 obtained to the interior of the casing and

through whic
moved. A su
Jder the interior of the casing inaccessible to
unauthorized persons. The coin-chute 6 passes

4O

s provided by w hich access is

b the inserted coins can be re-
itable lock 5 1s provided to ren- |
Cing too heavily against the coin-carrier 9.

l

carrier is provided wit

9 is toothed, as 1
11, pivoted to the casing, engages the teeth
12 and prevents backward rotation ot the car-

- coin-carrier by means of the bent spring 15

through the front wall of the casing and is
secured thereto by suitable means. Lugs 7,
formed on the chute, abut against the casing
and help to position the chute. The inner
end 8 of the coin-chute 1s curved to embrace
part of the periphery of the coin-carrier 9,
to which a coin inserted in the mouth of the
chute is delivered. The con-carrier 9 1s a
cylindrical disk, having a pocket 10 formed
in its periphery. The edge of this pocket 1s

which is somewhat greater than that of the
coin to be received. but with its center so

placed that the edge of an inserted coin, if of

proper size, will project somewhat bevond
he peuphu; of the disk 9, as clearly shown
in Fiegs. 1, 3, and 4, in which a coin C is
shown in position in the coin-carrier. T'he
_ han axle or journal,
which passes through the wall of the casing.
A handle 9 is secured to the axle on the out-
side of the casing, by means of which the car-
rier may be rotated. It has not been thought
necessary to 1lustrate the exact construction
of the axle which supports the carr 1er. YWhen
the carrier i1s rotated in the dll@btl()l] of the
arrow (shown in Fig. 1) atter the insertion of
the coin, the pivoted lever 13, (clearly shown
in Figs. 3 and 4,) which normally stands in
contact with the periphery of the carrier, 1s
engaged by the coin, which projects beyond
the pen])h ral surface of the carrier some-
what, and acts as a cam to force the lever 13
to the right, as clearly shown in If1g. 3

A portion of the periphery of the carrier
hdicated at 12, and a pawl

rier. The lever 13 is pivoted at 17 and 1s
normally held against the periphery of the
secured to the post 16. A spring-pawl] 14 1s
mounted on the upper end of the lever
turns the disk 18 one notch 1n the direction
indicated by the arrow in Fig. 3 on the in-
sertion of each coin. A stop-pin 17" 18 pro-
vided for preventing the lever 13 from bear-

Lh » disk 18 18 1otaltabl\ mounted on a stud

53

formed on the arc of a cirele, the diameter of 6o
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19, carried by the wall of the casing.

18 and 20,

that when one of the outer disks i1s held still

=

so mounted on the stud 19,

19 and 20 are al
the disk 19 being located
which are similar in construction.
These disks may be made of any suitable ma-
terial, such as hard rubber, and have teeth
18" and 20’ formed on their peripheries.
calar disks or wheels 21 and 22 are secured
to the inner faces of the disks 18 and 20.
disks or wheels 21 and 22 are preferably made
of metal and are provided at their outer edges

with a series of teeth 21 and 22, respectively,

which project vertically from the faces of the
disk. The disks 21 and 22 are secured to the

“disks 18 and 20, respectively, in any suitable

manner, as by means of the screws 27.

The disk 19, which 1s pivotally mounted on
the shaft 19" between the disks 18 and 20, may
be mace out ot the same material as the disks
18 and 20 and 1s provided with a racial pin
or stud 24, whien projects somewhat above
the periphery of the disk. This stud sup-
ports a spur-gear 25, which engages wi
gear-teeth carried by the inner faces of the
cdisks 18 and 20. A notch- 24" is provided 1n
the disk 19, in which the gear 25 is located.
Disk 19 1s also provided with a peripheral
notch 28, (clearly shown in Figs. 4 and 6,)
the purpose .ot which will be explained here-
inafter. The construction of tlie disks s such

and the other one 1s turned the mner disk 19
is turned 1n the the same direction as and at

half the angular velocity of the turning-disk

by means of the spur-wheel and mtermeshmo
oear-teeth. |

- The disk 18 always turns in the same direc-
tion,
arrow in Kig. 3, while the disk 20 always ro-
tates in the opposite direction. Retrograde
movement of these disks 1s pmvented by ¢
pair of suitable springs or stop- pawls 29.

_ These are both mounted on a post 29', car-
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tromagnet is carried by a rock-shatt 33,

ried by the casing, and are so set that one
lies in the plane of the disk 18 and prevents
backward rotation of it, as is clearly shown
in Fie. 1, while the other one 1s mounted on
the plane of the disk 20 and prevents its re-
trograde movement, as clearly shown in Figs.

.-;md 4,

An electromagnet 30 1s placed to the rear of
the disks 18 and 20.  The coils 31 of the elec-
tromagnet are mounted on cores31’, which are
secured at their front ends to the wall of the
casing. A yoke or cross-bar 317 connects
their rear ends. The armature 32 of the elec-

33, (best
seen in Fig. 10,) one end of which 1s mounted
in the wall of the casing and the other end of
which passes through and 1s pivoted 1n the
voke of the electromagnet and is provided be-
vond the yoke with an offset 1)01 tion 84, at the
end of which a counterweight 35 18 mounted.

The counterweight 3
armature 32 1s normally held in the position

between the hcahc; =

Cil" :
The |

th the

28 and engage the walls thereof.

the direction being that indicated by the

30 1s so located that the{

762,029

Disks | shown 1n Fig. 3, resting against stop- pin 36,

~ther eshown. When the electl omagnet 1s en-
ergized, however, the armature tends to turn
Into a vertical position between the cores 317,
The armature 32 1s somewhat shorter than the
distance between the cores and is located be-
tween the ends of the coils 31 and the wall of
the casing. Rigidly mounted upon the side of
the armature 32 1s the post 37, to which a pawl
38 for engaging the toothed disk 20 1s pivoted.
A spring 39 1s provided for holding the pawl
38 1n contact with the disk 20. An arm 40 1s
alsorige 1(115 secured to the side of the armature
39 and is set ab an angle with and somewhat
below the post 37. A tooth 41 at the outer
end of the arm 40 engages the toothed periph-
ery of the disk 20, when the armature 321sin
the normal position,
Hence, by means of the pawls 29 and 40, the

disk 201s rigidly held against rotation in either

clirection when the armature is in the position
shown m Fig. 3. When the armature 32 as-
sumes the more upright position shown in Fig.
4, however, pawl 41 1s disengaged from the
wheel 20, whichis then advanced by the pawl
38 (SF‘B Fw 4) until the pawl engages the stop-

pin 36"

A stud 42, carried by the wall of the casing,

- projects out somewhatin the rear of and above

the stud 19" and parallel thereto and rotatably
carries a sleeve 42'. The sleeve 42" carries an
arm 43, provided atits outer end with a tooth
44.  The arm 43 1s in the plane of the disk 19,
and the tooth 44 1s adapted todrop in the notch
A Jong arm
46 extends perpendicularly from the outer end
of the sleeve42’. Thisarm is provided at its
lower end with a portion 49, which is substan-
tially vertical and which 1s located adjacent
the lower portion of the wall of the casing,
which 1s opposite the wall on which the stud
492 1s mounted. The arm 46 1is bent at 47 and
48, as shown, 1n order to obtain the necessary
clearance. The purpose of this arm will be
hereinafter explained.

A pivot or journal 51 passes through the
opposite wall of the casing from that carry-
ing stads 19" and 42, and 1s provided at its
outer end with an operating handle or wheel
52. A switch-lever 50 1s loosely mounted on
the pivot51. A bent arm53isrigidly carried
by the pivot 51. Thearm 53 passes through
this pivot 51, and suitable stops 54, carried
by the wall of the casing, project into the path
of the low portion of the arm and limit its

movement, asclearly shown in Fig. 7. The

Arn 93 1S Prov 1ded at 1ts end with a tooth or
projection 55, which extends in a direction
substantially at right angles to the main por-
tion of the arm 53. The switch-lever 50 is
provided with a pairof posts 56, in which the
rock-shatt 57 1s rotatably mounted. The
rock-shaft 57 carries an arm 358, provided
witl

as shown in FKig. 3.

1 a tooth 60, which is adapted to engage:
- with the projection 55 of arm 53, and with
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The tooth 61 1s mounted
carriecd by a
post 63.  The tooth 61 1s loc ated above the
end 55 of the arm 53, so that the arm 53
clears the tooth. The tooth 60 is broad enough
to engage both the tooth 61 and the arm 53.

4 holding-tooth 61.

An arm 59 1s also carried by the rock-shatt

57. This armextends from the rock-shaft 57
in substantially a horizontal direction for a
short distance and then extends downward in
a vertical direction for a considerable dis-
tance,
portions 59" and 59".
the arm 59 and the bent portion 59’ lie 1n a
plane which issubstantially parallel with that
of the side of the casing to which the lever 50
is pivoted. The portion 59" of this arm 59,
however, 1s bent so as to form an acute angle
with the wall of the casing, as seen 1n Fig. 7
The arm 59 and the lower end of the arm 46
are adjacent to one another, and the arm 46
when oscillated slides along the angular por-
tfion 59", and thus rocks the shatt 57. A
spring 50" 1s secured to the switch-lever 50
and hol
16, Suitable stops 50" are provided for limit-
ino the movement of the switeh-lever 50. A
spring 684 normally holds the switch-lever to
the right.
65, which is mounted on the face of the wall
of the casing.

At the upper end of the switch-lever 50
are projectine pins between which the end 69
of the switch-blade 70, pivotedat 71, extends.

The switch-blade 70 connects the contacts T2

when the switeh-lever 50 1stothe
n Kie. 7,
g hs) oment

left, asseen
and the teeth 60 and 61 are 1n en-

fm mm%um‘w tlle cunent supphed bv the
lines 73 and 74 to the translating devices 81.
The meter may be located 1n the same cas-
ing: with the prepayment mechanism or 1t
Ny he separated therefrom. The field-coils
¥ of the meter and the switch T0are located
in the line 74. The line 80 supplies the arma-
ture-current of the meter. The armature-
shatt of the meter carries a worm-gear (5,

which through suitable connections drives

the circuit making and breaking device T6.

This device comprises a circular disk of 1n-

sulating material 76", in which a bar 77, of con-
Jdueting material, is diametrically arranged.
A pair of contact-springs 78 bear against
the periphery of the circuitmaking and brealk-
ino device 76. At equal intervals of current
consumption the circuit making and breaking
deviece 76 is turned, so that the conducting
member 17 connects the contacts 78 and cur-
rent flows through the line 79. The line 79
neludes the windi nes of the coils 31.

A window 82 1s plOVlded in the front of the
casing, through whie
on the periphery ot t

he dials 18 and 20 can be

where it is provided with horizontal
The main por tlon of

ds the arm 59 in contact with the arm

The spring 64 1s carried by a post

h suitable figures placed |

P — )

' a coln 1n the carrier

- lever 16.

. corresponding amount of retrogression of the.

read. These figures are so arranged as to in-
form the customer concerning the total amount
of current purchased and the amount thus
purchased which has not been used up.

The operation ot my device is as follows:
In the normal position of the apparatus prior
to the insertion of any coins (shown in Klg.
6) the tooth 44 is located in the recess 28 and
the arm 46 is to th
that heure.

In this position the lower end

of the arm 46 engages the cam or bent por-

tion 59", holding the arm 59 and the detent 60
against the action of the spring 50" toward
the wall of the casing to such an extent that

e extreme left, as seen 1n

3

65

70

75

the projection 55 on the arm 53 cunnot en-

Any rotation of the

LK

oage with the tooth 60.
wheel 52 is thus without effect on the detent
60 and switch-lever 50. On the insertion of
and its rotation in the
direction indicated by the arrow in Fig. 1 the
lever 13 is engaged by the periphery of the
coin and forced toward the right, as shown 1n
Fig. 3.

cated by the arrow in Kig. 3.
of the disk 18 rotates the disk 19 in the same
direction. As the disk 19 1s advanced, the
tooth 44 is raised out of the notch 48 onto the
periphery of the disk 19. The elevation of

The disk 18 is thus turned by the
pawl-arm 14 one notch inthe direction indi-
The rotation

Q0

the tooth 44 rocks the sleeve 42', and thus os-

cillates the lever 46 into the position shown
in Fig. 5. In this position of the lever 46 1t
no longer engages the cam or angular portion
59" of thearm 59, which is forced out from the
wall of the easing b\ 1ts spring 50,
ward movement of the arm 59 is limited bs
the engagement of the portion 59" with the
If the wheel 52 is now turned, the
pr O]ectwn 55 on the arm 53 will engage the
tooth 60 and advance the switch-lever 50 until
it contacts with stop-pin 50”.  (Shown to the
left of Kligo.
tooth 60 wﬂl be engaged by the tooth 61, and
the switch-lever aO mll thus be retained 1in
the advance position. The tforward movement
of the switch-lever 50 rocks the switch-blade
70 about the pivot-pin 71, closing the circuit
between the contacts 72,
flow from the lines 74 through the translating
devices 81 to the line 73. When the proper
amount of current has passed through the cir-

' cuit, the circuit making and breaking device 76

isturned by the action of the meter into the po-
sition in which the contact 77 establishes elec-
trical connection between the contact 78, al-
lowing current to How through theline 79. The
passage of current throug L the line 79 ener-
oizes the coils 31 of tlm Glb@thlllc‘t{lnf‘t and at-
tracts the armature 32, turning it toward the
vertical. The movmmnt of the armature dis-
engages the pawl 41 trom the disk 20 and ad-
vances the disk onenoteh by means of the tooth

38. Theadvancementof the disk 20 pr oduces:

7.) Inthis position of the lever the

so that current can

95

The out-

100

[OS'

I10

115

125




10

20

30

35

45

60

65

’é‘-j:

clisk 19, and if only one coin is inserted the pawl
44 agaln drops in the notch 48. This oscil-
lates the lever 46,which, engaging the angular
portion 59" of the arm 59, oscillates the rock-
shatt 57 and swings the tooth 60 out of engage-
ment with the tooth 61. The switch-lever is
then forced to the right under the action of the
spring 64, and this movement opensthe circuit
between the contact 72. In this position of the
lever 46, as above explained, the switch-actu-
ating member 55 does not engage the pawl 60.
The friction on the periphery of the disk 18.
due to the spring 29, is so great that there is
no danger ot the disk 18 being turned in the
forward direction when the disk 20 is turned
1n 1ts forward direction.

Instead of inserting one coin at a time a plu-
rality of coins may be inserted of a number
equal to the number of teeth which it is nec-
essary to advance the disk 18 in order to carry
the disk 19 from the initial position around to
the position in which the upper end of the stud
24 will engage with the tooth 44, carried by the
arm43. W hen this takes place, the mechanism

1s locked against the insertion of more coins.

The switch can be closed at any time after the
insertion of the first coin.

If desired, suitable arrangements may be
made for automatically closing the coin-chute
when the full number of coins the machine is
designed to operate with are inserted.

In place of the construction shown, I may
malke the switch-blade 70 an integral part of
the switch-lever 50.

Other modifications of the construction and
relation of parts may be made without depart-
ing from the spirit of my invention, as I do not
intend to be limited to the exact construction
shown and described.

WhatIclaim as new, and desire to secure hy
Letters Patent of the United States, is—

1. A meter, a switch member, operating

means therefor, coin-controlled means for per-
mitting the engagement of the switch member
by the operating means, and mechanism con-
trolled by the meter for preventing such en-
gagement.

2. A meter, a switch member, means for en-
gaging said switch to operate it, and mechan-
1sm controlled by the meter for preventing
sald engagement.

3. T'he combination of a meter, a shaft pro-
vided with an operating-handle, a switch-lever
loosely mounted on said shatt, a detent carried
by said switch-lever, an arm rigidly mounted
on sald shatft for engaging said detent, and
means operated by the meter for preventing
the engagement of the meter and the switeh-
lever.

4.- A casing, an operating-shaft mounted
therein, a switch-lever loosely mounted on said
shaft and carrying a detent, an arm rigidly
carried by said operating-shaft for engaging
sald cletent and advancing said switch, and a
holding-detent carried by the casing for en-

782,029

gaging said cetent and retaining said switch
in its advanced position.

5. A casing, an operating-shaft journaled
therein: carrying an engaging member, a
switch-lever loosely mounted on said shaft, a
detent carried by said switch-lever having its

middle portion located at a distance from the

shatt substantially equal to the length of the
engaging arm, a holding-detent carried by the
casing and located at a distance from the shaft
greater than the length of the engaging arm,
whereby the engaging arm may engage the de-
tent to advance the switch-lever and the hold-

“ing-detent may engage the said detent to hold

the switch-lever advanced and said arm and
switch-lever may clear one another, and means
for disengaging said detents.

6. A casing, an operating-shaft journaled
therein carrying anarm, a switch-lever loosely
mounted on said shatt, a detent carried by said
switch-lever, a holding-detent carried by the
casing, sald holding-detent and engaging arm
being arranged to each engage said switeh-

carried detent and to clear one another, and

means tor disengaging the detents.

7. A casing,a switch-lever mounted therein,
a broad detent carried by said switch-lever,
means for engaging one portion of said detent
and advancing said switch-lever, a holding-
detent carried by the casing for engaging
another portion of said detent and maintain-
ing the switch-lever 1n 1ts advanced position,
ancd means for disengaging the detents.

8. An actuator, a'switch member, a detent
carried by said switch member normally out
of position to be engaged by said actuator,
and coin-controlled means for permitting the

- movement of the detentinto the engaging posi-

tion.
9. An actuator, a member to be actuated,

means carried by said actnated member foren-

oaging said actuator,mechanism for positively
holding said means in an‘inoperative position,
and coin-controlled means for moving said

mechanism to allow said engaging means to

move Into operative position.

10. A switch,arotatable disk for controlling
the operation of the switch, coin-controlled
means for rotating the disk in one direction,
anc an electromagnet for positively rotating
the disk in the other direction. |

11. A switch-lever, a locking-detent carried
thereby provided with a cam-arm, ashaft bear-
1ng an arm for engaging said cam-arm, and
coin-controlled means for rocking said shaft.

12. A switch-lever, a pair of posts carried

- thereby, a locking-detent therefor swiveled

1n said posts, a spring carried by the switch-
lever for normally holding said detent in one

position, and means for moving the detent into-

another position.

13. A movable switch-lever, a locking-de-
tent carried thereby, an operating member for
engaging said detent and advancing said
switch-lever, a holding member for engaging
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782,029 >3
the same detent to maintain the switch-lever |  17. In combination, a meter, a disk, means

. . ., . a " ! s . . . .
in its advanced position, and means for disen- : fornormally holding the disk against rotation,
' means operated by the meter for releasing

1

1O

oaging the holding member and detent.

bar for rotating said disk when said bar 1s

moved. and means for moving said bar.

16. A circuit, a meter included therein, a

switeh in said cireuit, movable means for

operating said switech, and mechanism con- |

trolled by the meter for rendering the move-
ment of said means inoperative.

In witness whereof I have herecunto set my
hand this 23d day of August, 1902.

FRANK HOLDEN.

Witnesses: _
FreEDK. L. RaND,
A. NUTTING.

14. A movable switch member, adetent car- | said holding means and for advancing said 25
ried thereby. a holding member to engagesaid | disk.
detent, an operating member for engaging | 18. A meter, a switch member, a locking
said detent and moving it into engagement | member carried by the switch member, and
with said holding member, and means for dis- | means controlled by the meter for rencering
enoaging said holding member and said detent. | said locking member inoperative. 30

15. Incombination. a rotatabledisk, amov- = 19. A switch member, movable engaging
able bar, means carried by said bar for nor- | means carried thereby, manually-actuated
mally engaging said disk to hold it against | means for codperating with sald engaging
rotation. but disengaged therefrom by the | means, and mechanism for throwing sald en-
movement of said bar, means carried by said | gaging means into an inoperative position. 35
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