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Claims. 
The present invention relates to prepayment 

meters for electricity, gas, and like commodi 
ties. 
In prepayment meters of the kind referred to, 

a device hereinafter called the prepayment mech 
anism comprises two operable members, one of 
which, herein referred to as the coin side, is 
Operated by the coin mechanism on the inser 
tion of a coin thereinto and the rotation thereof 
to discharge the coin therefrom. The coin side 
Of the prepayment mechanism is moved by an 
amount proportional to the value of the coin in 
serted into the coin box. The other operable 
member of the prepayment mechanism, herein 
referred to as the commodity side, is moved in 
the 'off' direction by or under the control of 
the meter rotor. The two operable members 
control a third member, such as tap or switch 
which controls the supply of the commodity. 
The prepayment mechanism may be of the epi 
cyclic differential type or the well known catch 
up mechanism type, or of any other Suitable 
form. 

Hitherto, it has been proposed, in order to 
change the Scale of payment for the commodity 
consumed, to change the amount by which the 
coin side of the prepayment mechanism is ad 
vanced by the operations incidental to passing 
One coin into the coin collecting box or drawer, 
S0 that Successive equal changes of the amount 
of this movement result in equal changes of the 
amount of commodity allowed per coin, and 
when it is desired to express the tariff in terms 
of commodity per unit of money, this system 
results in a convenient indexing of the price 
change adjustment. It has also been proposed 
to include between the meter rotor and the com 
modity Side of the prepayment mechanism a 
variable gear device whereby a progressive 
change of gear ratio between the meter rotor, or 
the equivalent, and herein referred to solely as 
the meter rotor, and the commodity side of the 
prepayment mechanism may be readily obtained. 
This latter arrangement lends itself conven 
iently to expressing the tariff in terms of the 
number of coins of a given denomination per 
unit of commodity. 
The present invention more specifically relates 

to prepayment meters of the kind referred to 
which have a variable device as last hereinbefore 
described, and has for its object novel mecha 
nism whereby the progressive change of gear 
ratio aforementioned may be obtained. 
According to the present invention in its pre 

ferred form, a pawl and ratchet mechanism is 

(C. 74-125.5) 
included in a train of gears connected to the 
commodity side of the prepayment mechanism 
and is adapted to be made operative through an 
adjustable part of the rotary path of a member 
rotated by or under the control of the meter 
rotor, so as to render operative through that said 
adjustable part of the rotary path of the said 
member the said train of gears connected to the 
commodity side of the prepayment mechanism. 
In a preferred method of carrying out the in 

Vention the pawl and ratchet mechanism is made 
operative always at the same fixed point in the 

O 

rotary path of a member rotated by or under the 
control of the meter rotor and a device, whose 
angular position. With respect to the Said same 
fixed point is adjustable, is furthermore provided 
and adapted to cause the Said pawl and ratchet 
mechanism to become inoperative thereby to 
render the said train of gears inoperative after 
a predetermined adjustable fraction of the angul 
lar movement of the rotor or member controlled 
thereby. Conveniently, the pawl may be the 
member rotated by the meter rotor, and fixed 
and relatively adjustable stops are provided to 
rock the pawl into and Out of engagement with 
the ratchet wheel. 
Such gear mechanism rendered operative by 

the pawl and ratchet mechanism may be the 
only gear mechanism between the meter rotor 
and the prepayment mechanism, or it may be 
additional to a continuously operative gear 
mechanism between the meter rotor and the 
prepayment mechanism, in which case the re 
Sultant of the two movements of the two gear 
mechanisms is obtained by a differential mecha 
nism and transmitted to the commodity side of 
the prepayment mechanism. The continuously 
operative gear mechanism may be for the normal 
price per unit of the commodity and the effect 
of the additional gear may be added or sub 
tracted from the effect of the continuously op 
erative gear as the price of the commodity varies 
above or below the normal price. 
The accompanying drawings taken in conjunc 

tion with the following description give by way 
of example two embodiments of the invention. 
The features of the invention which are believed 
to be novel and patentable are pointed out in 
the claims appended hereto. In the drawings, 
Figure 1 shows diagrammatically a prepayment 
electricity meter in which the variable gear 
mechanism is inserted between the meter rotor 
and the commodity side of the prepayment 
mechanism and is driven directly by the meter 
rotor, Whilst Figure 2, shows diagrammatically 
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2 
the said mechanism rotated by an auxiliary mo 
tOr under the control of the meter rotor. 

Referring now to Figure 1 of the drawings, an 
arm is secured to a shaft 2 which is geared 
through gears 3, 4, 5 to one of the shafts 6 of the 
meter register which is driven in the usual man 
ner by the meter rotor 6', and the arm is pro 
vided at its free end with a pawl 7 which is piv 
otally attached to the arm by a pivot pin 8 and is 
Spring pressed against the arm so that said pawl 
will be held by friction in whatever position it is 
placed. The pawl 7 is provided at one end with 
a projecting pin 9 which, as the arm rotates, is 
adapted to come into contact with a fixed stop in 
the form of an adjustable screw 0 screwed 
through a suitable stationary member of the 
meter frame, and the pawl 7 is thereby depressed 
and caused to engage With the teeth of a ratchet 
Wheel f integral with a sleeve 2 and gear wheel 
3 loosely mounted on the shaft 2. The pawl 7 

is furthermore provided with a tail piece 4 suit 
ably shaped and adapted to come into contact at 
an adjustable predetermined point in its rotary 
path due to the rotating arm , with an adjust 
able stop 5 so that the pawl 7 is rocked about its 
pivot and disengaged from the teeth of the ratchet 
wheel . It will be observed that the end of the 
screw 0 is at a greater radial distance from the 
axis of rotation of the shaft 2 than the pivot pin 
8, and the stop 5 is at a lesser radial distance 
than the pivot pin 8. In other Words, the stops 

and 5 are on either side of the pivot pin 8 and 
the projections 9 and 4 are correspondingly 
positioned so that the projecting pin 9 is at a 
greater radial distance than the pivot pin 8 when 
the pawl" is disengaged and the tail piece 4 is 
at a lesser radial distance When the pawl 7 is 
engaged. When the projection 9 strikes the stop 
(), the projecting pin 9 is driven inward to cause 
engagement of the pawl with the ratchet and, 
when the tail piece 4 strikes the stop f5, the tail 
piece. 4 is driven inward to cause disengagement 
of the pawl 7 from the ratchet . . . 
The adjustable stop 5 takes the form of a pin 

and is carried on a circular plate 6, herein re 
ferred to as the locating disk, provided with a 
knob 7 by which it can be rotated about an axis 
coaxial with the axis of the shaft 2 and is so 
located that the projecting pin 5 lies in the cir 
cular path of the tail piece 4 of the pawl 7. It 
will be observed that the position of the adjust 
able stop 5 Will determine the angle through 
which the arm rotates whilst the pawl 7 is in 
engagement with the ratchet wheel if and this 

55 angle may therefore be varied by turning the 
locating disk f6 to various positions. The locat 
ing disk 6 may be provided with a series of cir 
cumferential notches 8, the distance between 
two successive notches representing a suitable 
Variation of price per unit of the commodity, as 
for instance one farthing per unit of the com 
modity. A pawl 9 fixed to a stationary part of 
the meter may be arranged to engage with the 
notches in the locating disk 6 so that the said 
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disk remains in the position set. 
The gear wheel f3 integral with the sleeve 2 

and the ratchet wheel is geared through wheels 
20, 2, 22, 23 to the commodity side 24 of the pre 
payment mechanism P, represented in the draw 
ings as an epicyclic differential mechanism. The 
wheel 23 is integral with a sleeve 25 and sun wheel 
24 of the prepayment mechanism. The coin side 
of the prepayment mechanism is the stin wheel 26 
which is integral with a sleeve 27 and wheel 28. 
This latter Wheel gears in Well known manner 
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through a suitable gear train represented by 
wheels 29 and 30 with the coin mechanism repre 
sented at 3. The two sun wheels 24 and 26 are 
mounted loosely on the shaft 32 to which the 
planetary cage 33 of the prepayment differential 
is secured and the shaft 32 is provided in the 
usual way with a “coins unused' pointer 34 and 
a Switch tripping cam (not shown). 
In operation the gears between the meter rotor 

and the shaft 6 are chosen so that the shaft 6 of 
the meter register makes 10 revolutions for each 
unit of electricity consumed. The movement of 
shaft 6 is imparted to shaft 2 and hence pawl 7 is 
rotated (in a clockwise direction viewed from the 
left of Fig. 1). As the pin 9 of the pawl passes 
under the pin or screw 0 the pawl is rocked into 
engagement With the teeth of the ratchet wheel 
which is rotated along with the pawi. When the 
tail 4 of the pawl 7 engages with the adjustable 
pin 5 the pawl is rocked out of engagement with 
the teeth of the ratchet wheel f, the movement 
of which now ceases until the pawl is again 
rocked into engagement thereWith on passing the 
fixed stop screw 0. The amount of rotation of 
the wheel for each revolution of the shaft 2 or 
the paWl can be adjusted by means of the ad 
justable stop f 5 as hereinbefore described. The 
movement of the wheel f is transmitted through 
the wheels f3, 29, 2?, 22, and 23 to the commodity 
side of the prepayment differential P. The move 
ment of the planetary cage 33 depends upon the 
movement of the wheel and consequently may 
be made to return a greater or smaller distance per 
each unit of electricity consumed by adjustment 
of the stop 5, with a consequent greater or 
Smaller charge respectively for a unit of electrical 
energy. 

Referring now to Figure 2 of the drawings, this 
figure illustrates a modification of the mechanism 
shown in Figure 1, in which the rotating member 
is not rotated directly from the meter rotor, but 
under the control of the meter rotor, in order to 
relieve the meter rotor of the work of rotating 
the mechanism described with reference to Fig 
lure 1. , 
In the following description the designations 

given to parts in Figure 1 will be given to the cor 
responding parts in Figure 2. 
The shaft 2 is driven now by an auxiliary motor 

shown as a spring and escapement mechanism 
but it Will be understood that any suitable form 
of auxiliary motor may be used, as for instance a 
Synchronous motor With a slipping device or pref 
erably a shaded pole motor. 
The wheel 3 of Figure 1 is dispensed with and 

One member, the escaping member, 35 of the 
escapement mechanism is secured to the shaft 2. 
The escapement mechanism may be of any suit 
able form, and is shown in Figure 2 only diagram 
matically. The other member of the escapement 
mechanism, the controlling member, 36 is shown 
as a notched disk Secured to the Shaft 3 which is 
geared to the shaft 6 of the meter register through 
the gear train 5. A helical Spring 38 is provided 
on the shaft 2, one end of the spring being at 
tached to a disk member 39 secured to the said 
shaft and the other end of the Spring being at 
tached to a gear wheel 40 which is geared through 
suitable gearing 4, 42 to the coin receiver mech 
anism 3, which, in addition is geared to the sun 
wheel 26 as described in reference to Figure 1. 
By rotating the coin receiver mechanism after 
the insertion of a coin the spring 38 is wound up. 
A slipping clutch may be inserted at any posi 
tion between the coin receiver mechanism and 
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2,106,582 
the spring 38 to prevent the spring from being. 
overWound. The escaping member 35. of the es 
capement mechanism is provided with a project 
ing pin 43 which is adapted to engage With the 
notches 44 in the circumference of the notched 
disk 36 secured to the shaft 3 rotated by the 
meter rotor as hereinbefore described. 
The driving power of the rotating pawl 7 is thus 

obtained from the wound-up spring 38 which is 
released step by step by the notched disk 36 
which is rotated during consumption of the comi 
modity. 
As shown in Figure 2, the meter rotor may also 

be geared from the shaft 6 of the meter register 
to one Sun wheel 45 of an auxiliary differential 
mechanism A, the other sun wheel 46 of which is 
geared to the gear wheel 3 which is integral 
With the sleeve 2 and ratchet wheel through 
the gear comprising wheels 20, 2, 22. The Sun 
wheel 45 is integral with a sleeve 50 and wheel 
5, loosely mounted on a shaft 48, and the Sun 
wheel 46 is integral with a sleeve 52 and wheel 
53 also loosely mounted on the shaft 48. The 
Wheel 53 meshes with wheel 22 and wheel 5 
meshes with a wheel of the gear train 5 which 
Wheel is secured to shaft 6. The planetary cage 
47 of the auxiliary differential A is secured to 
the shaft 48 which is suitably geared through 
Wheels 49 and 23 to the commodity side 24 of 
the prepayment mechanism P. It will be ob 
served that the resultant movements of the gear 
mechanism directly between the meter rotor or 
shaft 6 and on the one hand the sun wheel 45 of 
the auxiliary differential A, and on the other 
hand through the intermittently operated pawl 
and ratchet mechanism , , is obtained by the 
planetary cage of the differential A and trans 
mitted to the commodity side of the prepayment 
mechanism. This resultant movement may be, 
as already explained, the sum or the difference of 
the movements imparted to the sun. Wheels 45 
and 46. 
In order further to relieve the meter rotor of 

the Work of driving the mechanism, a helical 
spring 54 may be arranged on the shaft 32 to 
which the planetary cage 33 of the prepayment 
mechanism is secured and the Spring is adapted 
on rotation of the coin receiver after the inser 
tion of a coin thereinto, to be wound up, so that 
it tends to return the planetary wheel 33 to its 
normal or switch tripping position, thereby aiding 
the meter rotor during the consumption of the 
commodity. 
In operation assuming a coin has been inserted 

into the coin receiver, the handle 3 is rotated 
to discharge the coin therefrom in the well known 
manner, and during such rotation the springs 38 
and 54 are wound up. The meter rotor on rota 
tion in accordance with consumption of the com 
modity rotates the sun wheel 45 of the auxiliary 
differential A. At the same time the meter rotor 
rotates shaft 37 and notched wheel 46, which, as 
it rotates, releases the pin 43 secured to the disk 
35 which, together with the shaft 2 is constrained 
to rotate by the Spring 38, and does so rotate 
quickly when the pin 43 is released through prac 
tically a complete revolution until the pin 43 
again engages with the next notch of disk 44, 
after Which the movement of the shaft is the 
same as that of the wheel 36, until the pin is again 
released. For each release of the pin, it Will be 
observed, the shaft 2 makes one complete revolu 
tion. If more than one pin. Such as 3 be pro 
vided, the angle through which the shaft 2 rotates 

75 as each pin is released from a notch Will depend 

3. 
upon the number of pins. A fractional part of 
the movement of the shaft 2 as hereinbefore ex 
plained with reference to Fig. 1, is transmitted 
to the Sun wheel 46 of the auxiliary differential 
A. This fractional part of the movement of shaft 
2 which is transmitted may be varied by adjust 
ment of the adjustable pin or stop 5, and may be 
added to or subtracted from the movement of 
the Sun wheel 45 as hereinbefore explained to 
vary the price of the commodity above or below a 
normal price represented by the movement of the 
sunwheel 45. Instead of providing for the Wind 
ing of the spring 38 from the coin knob. 3 via the 
bevel wheels 40, 4, 42, the spring tension may be 
sustained by a Small shaded pole motor which is 
connected across the circuit and Which is allowed 
to stall when winding is not needed, or a Self 
starting motor, for instance of the shaded pole 
type, may be caused to function in place of the 
spring, and may run continuously, if provided 
with a slipping clutch. 
The embodiments of the invention hereinbefore 

described are given as an example of carrying 
the invention into practice, but many other em 
bodiments will present themselves to those skilled 
in the art and Which fall. Within the Scope of the 
invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. In a prepayment meter, a variable ratio 

mechanism for connecting the commodity side of 
a prepayment mechanism to a meter rotor, said 
variable ratio mechanism comprising a rotatable 
ratchet wheel, a rotatable member carrying a 
pawl adapted to engage said ratchet wheel, and 
a pair of means for alternately engaging said 
pawl with said ratchet wheel and disengaging the 
pawl from the ratchet wheel during each revolu 
tion of one of them. 

2. In a prepayment meter, a variable ratio 
mechanism for connecting the commodity side of 
a prepayment mechanism to a meter rotor, said 
variable ratio mechanism comprising a rotatable 
ratchet wheel, a rotatable member carrying a 
pawl movably mounted upon said rotatable mem 
ber and adapted to engage or disengage said 
ratchet wheel according to the position of the 
pawl upon the rotatable member, a stationary 
member for deflecting said pawl to the position 
engaging said ratchet Wheel at a given angular 
position of the rotatable member, a second sta 
tionary member angularly displaced from the 
first for deflecting said pawl to the position dis 
engaging said ratchet wheel at a second angular 
position of the rotatable member, and means for 
adjusting the difference between the angular 
positions of said stationary deflecting members. 

3. A variable ratio transmission for connecting 
two relatively rotatable members comprising in 
combination with such members, a rotatable 
ratchet wheel connected to One of Said mem 
bers, a pawl carried by the other of said mem 
bers, said pawl being movably mounted upon the 
member carrying it, and being adapted to en 
gage or disengage said ratchet wheel according 
to the position of the pawl upon the member 
carrying it, a secondary member for deflecting 
said pawl to a position engaging Said ratchet 
wheel, a second stationary member for deflecting 
said pawl to a position disengaging Said, ratchet 
wheel, said stationary deflecting members be 
ing angularly spaced, and means for adjusting the 
difference between the angular positions of said 
stationary deflecting members. 

4. A variable ratio transmission for connect 
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4. 
ing a driving member and a driven member rela 
tively rotatable with respect to each other com 
prising in combination. With Such members, a 
ratchet wheel connected to one of Said members, 
Said pawl being movably mounted upon the mem 
ber carrying it, and being adapted to engage or 
disengage said ratchet wheel according to the 
position of the pawl upon the member carrying 
it, a member for deflecting said pawl to a position 
engaging said ratchet Wheel at a predetermined 
angular position of the driving member, and a 
Second member for deflecting the pawl to the 
position disengaging said ratchet at a predeter 
mined angular position of the pawl carrying 
member. 

5. A variable ratio transmission for connect 
ing a driving and a driven member relatively ro 
tatable with respect to each other comprising in 
combination with such members, a rotatable 
ratchet wheel connected to one of Said members, 
a pawl carried by the other of said members, mov 
ably mounted upon the member carrying it and 
adapted to engage or disengage said ratchet wheel 
according to the position of the pawl upon the 
member carrying it, a member for deflecting the 
pawl to a position engaging said ratchet wheel 
at a predetermined angular position of the driv 
ing member, a second stationary member for de 
flecting the pawl to the position disengaging said 
ratchet at a predetermined angular position of 
the pawl carrying member, and means for ad 
justing the angular pawl operating positions of 
the said deflecting members to vary the ratio of 
the transmission. 

6. A variable ratio transmission for Connect 
ing a driving member and a driven member rela 
tively rotatable with respect to each other con 
prising in combination with Such members, a 
ratchet wheel connected to one of Said members, 

40 a pawl, a pivot pin pivotally attaching said pawl 

2,106,582 
to the other of said members in such a position 
as to make the pawl engageable with said ratchet, 
said pawl having a pair of projections on either 
side of said pivot pin, a stationary stop located 
in the path of one of the projections of said pawl 
when the pawl is in the disengaged position, 
whereby said pawl is moved into engagement With 
said ratchet wheel at a predetermined angular 
position of said pawl-carrying member, and a 
second stationary stop angularly spaced from Said 
first stop and located in the path of the other 
projection of said pawl when the pawl is in its 
engaged position, whereby said pawl is moved 
out of engagement with said ratchet wheel in 
another angular position of Said pawl-carrying 
member. 

7. A variable ratio transmission for connect 
ing a controlling member and a driven member 
relatively rotatable With respect to each other 
comprising in combination. With Such members, 
an intermediate rotatable member, a ratchet 
mechanism interposed between Said driven men 
ber and said intermediate member, an escape 
ment device interposed between said controlling 
member and said intermediate member, an aux 
iliary motor Supplying torque to said intermediate 
member, said ratchet mechanism comprising a 
rotatable ratchet wheel, a rotatable arm and a 
pawl movably mounted upon the said rotatable 
arm and adapted to engage or disengage the Said 
ratchet Wheel according to the position of the 
pawl upon the arm, a stationary member for de 
flecting the said pawl to the position engaging 
said ratchet wheel at a predetermined angular 
position of the rotatable arm, and a second sta 
tionary member for deflecting the pawl to a posi 
tion disengaging said ratchet Wheel at a Second 
angular position of the ratchet arm. 
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CERTIFICATE OF CORRECTION. 
Patent No. 2,106,582. January 25, l938. 

GEORGE WALL. 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: Page ), first 
column, line ), claim), after "members," insert the words and coma a pawl 
carried by the other of said members, and that the said Letters Patent 
should be read with this correction there in that the same may conform to 
the record of the case in the Patent Office. 

Signed and sealed this 8th day of March, A. D. 1958. 

Henry Van Arsdale, 
(Seal) Acting Commissioner of Patents. 


