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Unrtep StaTEs PATENT

UFFICE.

FRANK E. MORGAN, OF NEW YORK, AND FREDERIC A. LANE, OF POUGH-
KEEPSIE, NEW YORK ASSIGNORS BY DIRECT AND MESNE ASSIGNMENTS
TO D. H. BURRELL & CO., OF LITTLE FALLS, NEW YORK. |

PREPAYM ENT VENDING APPARATUS.

'SPECIFICATION forming part of Letters Patent No, 637,401, dated Noveémber 21,' 1899.
| Application filed May 29,1899, Serial No, 718,680, (No model.)

To all whom it may concerw:

Be it known that we, FRANK E. MORGAN, a
resident of the city and county of New York,
and FREDERIC A. LANE, a residentof the elty

3 of Poun'hkeepsw county of Dutchess, State of
-New York, citizens of the United States of
America, have in vented new and useful Im-
provements in Prep&yment Vending Appa-
ratus, of which the followingisa Speclﬁeamon

io ThlS invention relates to a prepayment
vending apparatus which is mainly designed
for use in connection with fluid- meters—-—-for
instance, gas-meters; butsome of thedevices
forming part of tth appamtus are also ap-
15 plleable to other uses.

In prepayment vending apparatus for gas-
meters i1t is necessary that the apparatus
should be incapable of being actuated in the
purchasing direction by the movem@nt of the

zo meter, because if the supply of gas. to the me-

ter _contmues from any cause after the pre-

payment apparatus has been returned to the
initial point-and the purchased volume of gas
has been delivered and the prepayment appa-
25 ratus does not prevent the movement of the
meter such movement and the delivery of
gas will continue. This can happen, for in-
stance, when the valve mechanism 1s imper-
fect, so that the valve does not close tightly,

30 or when the valve leaks. In that case the de-

livery of gas will continue unless the prepay-
ment apparatus positively prevents the move-
ment of the meter. Various frictional de-
vices have been resorted to for rendering the
35 actuation of the prepayment apparatus from
the meter diffieult in such circumstances, but

none of them, so far as we know, pos1t1ve1y -

prevents such actuation. |
One object of our invention is to provide a
40 mechanism which positively locks the pre-

payment apparatus against actuation from
the meter.

Another object of this invention is to pro-

vide simple and convenient means for adjust-

45 1ng the prepayment apparatus to the price of

the gas or other fluid, so that when the price

is changed the prepayment apparatus can be
readily adjusted to the new price.

Other objects of our invention are to im-

5o provetheconstruction, arrangement, and op-

eration of the various parts and groups of
parts which compose the apparatus, as will
be hereinafter fully set forth.

In the accompanying drawings, consisting
of four sheets, Figure 1 is a front elevation, 55

on a reduced scale, of the upper part of a gas-

meter which is provided with our improved
prepayment vending apparatus. Iig. 2 is a
top plan view of the same with the top plate
of the meter removed. Iig. 3 1s an end ele- 60
vation of the same, showing the cover of the
coin-slot open and the parts in the position
for receiving the coin. Fig. 4 is a similar
view showing this cover closed and the pur-

chasing-shaft partly turned. Fig. 51sa hori- 65

zontal section through the valve and connect-
ing parts in line 5 5, Fig. 8. Iig. 6 isa simi-
lar sectionin line 6 6, Fig. 8. Hig. 71s a verti-
cal transverse sectioninline?7 7, Ifig. 5. Fig.
8 is a vertical longitudinal central section of 7o
the vending apparatus. IKig.91isa horizontal
section in line 9 9, Fig. 8, showing the parts in
the position for receiving the coin. Kig. 101is

a vertical longitudinal section in line 10 10,

Fig. 9, viewed from the outer side in the di- 75
1ectmn of the arrow. Fig. 11 isa vertical lon-
gitudinal section th rough the coin-slotin line

11 11, Fig. 9, viewed from the inner side in
the direction of the arrow and showing the
parts of the coin-holder in the position forre- 8o
ceiving the coin. Fig. 12 is a similar view
showing the parts of the coin-holder in the
position for discharging the coin. Fig. 13 is

a horizontal section through the coin-holder
corresponding with Fig. 9, but showing the 8;
coin partly inserted. Fig. 14 is a similar
view showing the coin- fully inserted. Fig.

15 18 a vertical cross-section taken in line 15

15, Fig. 8, immediately behind the two front

ratchet-wheels and looking forward, showing go
the pawl of the large ratchet-wheel disen-
gaged and that of the small ratchet-wheel
engaged. IKig. 16 is a simllar section show-

ing the position of these pawls reversed. FKig.

17 is a vertical cross-section in line 17 17, g5

Fig. 9, looking forward and showing the coin

inserted in the coin-holder. Kig. 181is a simi-
lar cross-section in line 185 18, F1 9,showing
the parts in the position in 'which they are

‘ 1eady to discharge the coin from the holder, 1oo




10O

20

25

30

335

40

45

50

55

6o

5 637,401

Fig. 19 is a cross-section in line 19 19, Fig. 9,

looking forward and showing the locking

ratichet-wheel and the releasing ratchet-wheel
of the intermediate shaft both locked. Fig.
20 1s a view showing the same ratchet-wheels
viewed from the front and showing the pawl
of the locking ratchet-wheel disengaged by
the releasing ratchet-wheel. Ifig. 21 is a
cross-section 1n line 21 21, FKig. 9, looking
forward and showing the gears connecting
the meter-actuated shaft with the intermedi-
ate shaft. Iigs. 22 and 23 are horizontal sec-
tions through the valve-actuating disk in
lines 22 22 and 23 23, Iig. 21, respectively.
IFig. 24 1s a longitudinal central section, on
an enlarged scale, of the intermediate shaft
and conneetm pfuts IF1g. 25 1s a longitudi-
nal section showmg & modlﬁed construction

of the gearing connecting the intermediate

shaft with the meter-actuated shaft. Fig, 20
1S a sectional rear elevation of this gearing
and the casing. FKigs. 27, 28, and 29 are per-
spective views showing the parts of which
the valve-casing is composed, 27 representing
the inner piece and partition, 28 the angle-
plate, and 29 the inclosing shell. Ifig. 30 is
a fragmentary inside elevation showing one
of the bayonet-joints by which the front head
of casing of the prepayment mechanism is
attached to the body of the casing.

Like letters of reference refer to like parts
in the several figures.

A, Figs 1 to 3, represents the casing of an
ordinary gas-meter provided inits upper por-
tion with the usual cham bel*, which contains
the flag-arms ¢ and rods a', the vertical shaft
as, opemted thereby, the ren*lsteuuﬁ mechan-
ism a®, operated from the shaft ,(md a hori-
zontal shaft «*, which connects with the pre-

payment appamtus and which 1s rotated

from the registering mechanism or from any

other moving part of the meter by any suit-
able means. As shown in Fig. 2, this shaft
a? is rotated from the l‘eﬂ'IStOllIl“‘ mechanism
a’ by a worm o, meshmﬂ* with a gear-wheel °
on an underlying shaft ', Whl(_,h carries a
pinion a®, meshing with a gem*-wheel ¢’ on the
inner end of the shaft a.
may, however, be of any other usual or suit-
able construction.

B represents the casing of the prepayment
apparatus, preferably of the form of a hori-
zontal ¢ylinder and secured by soldering or
otherwise to the outside of the meter-casing
A on the inlet side thereof in line with the
meter-actuated shaft a*.

B, Iigs. 1 to 8 and 27 to 29, represents the
Valve -casing,which is mounted on the casing 3
of the prepayment apparatus and which is Ai-
vided by a partition b into an inlet-compart-
ment O and an outlet- compartment 0% The
inlet-compartment 0’ is provided at its top
with an inlet-nipple 0% to which the service-
pipe 1s connected, and the outlet-compart-
ment 18 provided with a similar nipple 04,
which is connected by a U-piece 1® with the
usual inlet-pipe 0° of the meter.

All of these parts

[ —

U' represents the usual outlet-pipe of the
meter, arranged at the opposite end of the
latter.

C, Figs. 5, 7, and 8, represents the valve,
which is arranged vertically in the inlet-com-
partment 0', so as to move horizontally to-
ward and from the partition . The latteris
provided with an opening ¢, which is con-
trolled by the valve and provided with an
annular valve-seat¢’. The valveis actuated,
preferably, by the following parts: ¢* repre-
sents a sliding cross-head which is attached
to the valve and guided between grooved

| horizontal guide-bars ¢?, secured to the par-

tition 6. This cross-head is provided with a
transverse slot ¢t in which engages an up-
wardly-projecting pinc®,which is secured toa,
horizontal lever ¢ arranged underneath the
cross-head and pivoted to one of the guide-
bars ¢ near the free end thereof. Thislever
is provided near its end with a longitudinal
slot ¢, in which engages the pin c®of a crank
¢’. The latteris secured tothe upperendof a
verlical rock-shaft or spindle ¢!, which ex-
tends downwardly through a stuffing-box ¢!
in the bottom ¢! of the inlet-compartment 0’
and into the casing B of the prepayment ap-
paratus. This casing is provided with an
opening ¢ for the passage of this spindle.
by rocking the latter the valve is moved to-
ward or from 1ts seaft.

The valve-casing B’ is preferably construet-
ed of four pieces, as shown 1n Figs, 27, 23,
and 2Y9. These consist of the following parts:
¢ represents a four-sided inclosing shell
which 1s open at the top and bottom, Ifig. 29,
and adapted to be soldered to the top of the
cylindrical casing B. d' represents an inner
piece, which is composed of the top plate d?
and the bottom plate ¢® of the valve-casing,
an upright side plate d* which connects these
plates on one side and is formed in one piece
therewith, preferably of sheet-brass, and the
partition b, which is secured by soldering be-
tween these top and bottom plates. d°is an
angle-plate which is fitted between the top
and bottom plates to close the open end and
side of the inlet-compartment b’ and support
these plates. In assembling the parts this
angle-plate 1s placed between the top and
bottom plates of the inner picce d’, and the
latter is then inserted into the shell d and se-
cured therein by soldering, thus forming a
strong valve-casing of sheet metal in a simple
and Inexpensive manner,

The lower end of the valve-spindle ¢! is
provided with a rearwardly-projecting pin or
finger ¢, Figs. 8, 21, and 22, which is en-
gaged by a rotary disk E, so that the rotary
movement of thisdisk in one or the other di-
rection opens or closes the valve. This disk
is rotated by the purchasing movement in the
proper direction to open the valve and is

turned back by the action of the meter until
1t 1s returned to the starting-point, when it
closes the valve.

The purchasing movement is applied by the
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purchaser after inserting the coin to a hand- |

actuated shaft which is eepable of movement
either in the purchasing or in the return di-
rection and is transmitted to the valve-actu-
ating disk by an intermediate shaft, which is
capable of movement only in the purchasing
direction, while the return movement is-im-
parted to the valve-actuating disk by gearing
connecting it with the meter-actuated shaft.
The latter is made for convenience in two sec-
tions, a section a', already described, which
is connected with a moving part of the meter
and mounted in the meter, and a section e,
which is mounted in the casing of the prepay-
ment apparatus and which projects through
the rear wall thereof, so thet it can be inserted
through a stuffing-box ¢, secured to the side
wall of the meter-eesmg, and be coupled to
the section a* by any suitable means—for in-
stance, by a pin ¢° and slot €%, Fig, 2.

The front end of the eylmdrleel casing B
of the prepayment apparatus is closed by a
removable circular head I, FKigs. 1 to 4, 8, 9,
and 30, which 18 provided with a rearwardly-
projecting marginal flange f, which fitsaround
the front end of the casing B. This head is
secured to the casing by inwardly-projecting
studs f, secured to the flange f and entering

nﬂ'uler or bayonet-joint slots f* in the front
end of the casing.’

G, Figs. 1 to 4 and 8, represents the coin-

receptacle which is eenneeted on one side to

the under side of the casing B by a hinge ¢
and fastened on the eppeqte side by a ha,sp
and staple ¢’ g° and lock g% 1n order to pre-
vent the removal of the head I except when
the coin-receptacle has been unlocked, the
latter 1s provided on its upper' front side with

an upwardly-projecting lip g%, which engages

In & slot ¢° in the lower portion of the flange
Jof the head and in a similar slot in the cas-
ing B when the coin-receptacle is in its nor-
mal position, as represented in Fig. 8. TUpon

unlocking thereceptacleand swingingitdown .

on its hinge this lip is withdrawn from the
slots, and the head can now be removed, if
desired.

H represents the hand or purchasing shaft,
which is journaled horizontally in the head
F and provided on the outer side thereof with
a knob or handle /. -

I’ represents the coin-slot arranged in the
head F vertically on one side of the shaft H,
and /i* is a cover which is hinged to the outer
side of the head, between the coin-slot and the
shaft, so that this cover swings toward the
shaft In opening the cover.

R’ 1s a mutilated disk whieh is secured to

the purchasing-shaft H on the outer side of
the head and provided with a straight side
h*, which is so arranged that when it is placed
parallel with the coin-slot or vertically, as
shown 1n Kig. 3, the hinged cover h® can be

opened, while in all other positions of the disk
the circular marginal part thereof projects
over the hinged cover and prevents the open-
ing of the same, as shown in Fig. 4.

I represents a ratchef-wheel which is se-
cured to the shaft I adjacent.to the inner or
rear side of the head F. This ratchet-wheel
has 1ts teeth faced in such direction that the
pawl 2, engaging therewith, permits the ro-
tation in the pmehesmﬂ* dlleeuon but pre-
vents rotation in the return direetien. This
ratchet-wheel is provided with a coin-slot 2’
which corresponds with the coin-slot 22’ in the
head I and compelsthe return of this ratchet-
wheel to the initial position, in which both
slots coincide, before a coin can be inserted.
The hinged cover A* is pLovided on its rear
side with a projection I, Figs. 9.and 13,which
enters the coin-slot /' in the head when the
cover is closed and pushes the coin beyond
the coin-slot in the head. The coin-slot in
the head is provided with a notch A, Fig. 3,
to accommodate this projection, whieh is
somewhat wider than the coin-slot. The
hinged cover h?is also provided with a tail-
piece A7, which projects into a slot 7% in the
ratchet-wheel I when the cover is open, Figs.
9and 10, and prevents the ratchet-wheel from
being turned 1n either direction while the
cover remains in that position.

The ratchet-wheel I is provided on its rear
side with a projection <%, Figs. 14, 15, 16, and
17, which strikes againsb the outer portion of
the coin during the first part of the purchas-
ing rotation of the ratchet-wheel and forces
the coln still farther back.

K represents a ratchet-wheel which is se-
cured to the purchasing-shaft H in rear of the
ratchet-wheel I. This ratchet-wheel is so
much smaller in diameter than the ratchet-
wheel I that it does not obstruet the coin-slot
in the latter, and its teeth face in the oppo-
site direction, so that the pawl &, which en-
gages therewith, prevents the shaft from ro-
tating in the purchasing direction, but per-
mits rotation in the return direction.

The ratchet-wheel K will be referred to as
the ‘‘purchasing” ratchet- wheel and the
wheel I as the ‘‘return” ratchet-wheel. The
pawls 2 and k& of these ratchet-wheels are so
arranged that they are simultaneously shift-
ed, one into engagement and the other out of
engagement, so that the purchasing-shaft H
is held either against purchasing rotation or
againstreturn rotation. Thisisconveniently
accomplished by the following means: The
pawls 1 and & are pivoted to the inner side of
the head F and provided, respectively, with
tailpieces 7° and £/, which extend past each
other, Figs. 15 to 18. The tailpiece 4° is pro-
nded with a rearwardly-projecting pin 24,
which bears against the outer side of the tail-
piece &', and this pin is pressed toward the
shaft H by a spring ¢°, thus holding the pawl
k in engagement and the pawl 7 out of en-
gagement, since the tailpiece &' projects from
the pivot of the pawl & in the same direction
as the pawl, while the tailpiece 7° projects in
the opposite direction. DBy applying an out-
ward pressure against the tailpiece k' the pawl

| k& is d1senﬂ'eﬂ'ed and the pawl ¢+ thrown into
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engagement.
the pawl ¢ and held yieldingly in position by
a spring 7%, so that the head of the pawl can
yield 01113“"'.&1(?'1115T inriding over the teeth of the
ratchet-wheel during the forward rotation of
the latter.

[ represents a ‘t11p arm which is secured to
the purchasing-shaft II in rear of the ratchet-
wheel IL, and L 1s a graduated disk secured
to the rear side of the wheel. This disk has
on its rear side a circular graduation show-
ing the number of feet of gas which can be

- purchased by a corresponding rotation of the

20

30

35

10

K0

6o

purchasing-shaft.

The Lup -arm [ is secured to the slmft IT by
a hub /' and set-screw [°, Ifigs. 8, 9, and 17, or
by other suitable means, so that this arm can

be circumferentially adjusted on the shaft to

bring it opposite the desired figure on the
graduated disk, thereby adjusting the extent
of the purchasing rotation of the shaft ac-
cordingly. If the price of gas is changed, a
corresponding change in the extent of the
purchasing rotation 1s necessary, and this 1s
effected by changing the position of the trip-
arm circumferentially.

M 18 a pawl arm or carrier which is secured
to the rear end of the purchasing-shaft Il and
which carries a pawl m' for transmitting the
purchasing rotation of the shaft H to an in-

termediate shaft which is arranged in rear of

the purchasing-shaft and in line therewith.

The coin, which is inserted into the casing
B through the coin-slot in the head If and re-
turn ratchet-wheel I, enters a stationary coin-
holder, which 1s most clearly shown in Kigs.
9 to 14, 17, and 18, and constructed as follows:

N is an upright transverse partition which
18 secured in the cylindrical casing I3 at a
short distance 1n front of the rear end of the
casing and which divides the latter into a
deep front compartment N’ and a shallow
rear compartment N=. The coin-holder is ar-
ranged vertically 1n this {ront compartment
and in rear of the coin-slot in the head F, so
as to receive the coin irom the same.

O represeunts the upright side wall of the
coin-holder, which 1s secured at its rear end
to the partition N and projects forwardly
therefrom. The front portion of this side
wall 1s provided at its top with a fixed coin
guide or jaw O' and at its bottom with a mov-
able coin support or guide 0% both arranged
on the inner side of the side wall and pro-
vided with grooves or lips of the proper form
and size to guide and hold the coin until dis-
charged from the holder. The coin-support
O® is pivoted at its front end to the side wall
O by a transverse pivot OF so that its rear
end can be dropped for discharging the coin.
This coin-support is yieldingly held in its nor-
mal horizontal position, Figs. 10 and 11, by
a spring O% secured to the outer side of the
wall O and bearing under an outwardly-pro-
jecting stud O° on the coin-support O<. The
rear end of the coin-support is lowered by a

vertical releasing-lever O° which is arranged |

The tailpiece 7° is jointed to | on the inner side of the wall O in rear of t_he}
piv-

top guide O’ and coin-support O% and
oted to the wall O by a transverse pivot O
This lever engages with its lower beveled end
against the rear end of the coin-support O°
and is provided at its upper end with an over-
hanging head O which stands in the path of
rotation of the trip-arm/{. The latter reaches
the head of the releasing-lever at the end of
the purchasing rotation and raises the same,
thereby swinging the lower end of the lever
forwardly, depressing the rear end of the
coin-support O% and discharging the coin,
[Figs. 12 and 18.

- O%isan unlocking-lever which 1s arranged
lengthwise and horizontally in the coin-holder
between the top guide O’ and the coin-support
02 This lever is pivoted at its rear end to
the outer sideof the wall O by a vertical pivot,
so that its front end can swing transversely
with reference to the coin-slot and the coin-
holder. 7This lever is provided at its fronfi
end with a head O, which plays in a slot
formed in the front portion of the wall O and
which has an inclined inner face. T'he lever

| is held normally with this inclined inner face

projecting across the coin-holder by a spring
OR secured tothe outerside of the wall O and
bearing against a stud near the front end of
thelever., Thefrontendof the lever standsin
such relation tothe tailpiece /t' of the pawl c of
the purchasing ratchet-wheel I that an out-
ward movementof thelever will press the tail-
piece k' outwardly and release the purchasing
ratchet-wheel K and lock the return ratchet-
wheel I, while the return movement of the
unlocking-lever to its normal position will
allow the pawls to return to their normal posi-

tion, in which the purchasing ratchet-wheel

K is locked and the return ratchet-wheel 1 is
unlocked. In the normal position of these
parts the unlocking-lever O projects with its
head into the coin-holder and its end is out
of contact with the tailpicce of the pawl & of
the purchasing ratchet-wheel K and the latter
is locked by its pawl, while the return-ratchet
is unlocked, as shown in FKig. 15. The pur-
chasing-shaft II is therefore locked against
purchasing rotation, but free to be rotated in
the return direction until it has reached the
initial point, swhen the return rotation is ar-
rested by a stop O® on the return ratchet-
wheel I striking upon a nose O' on the front
end of the coin-support O° Figs. 9, 11, 15,
and 106, or any other suitable construction.
The coin-slot of the return ratchet-wheel I
now coincides with that in the head F and the
hinged cover can be opened, Ifig. 9. The coin
is now inserted through the slots, but the pur-
chasing-shatft cannot be turned in either di-
rection until the cover is closed, because the
return ratchet-wheel I is locked by the tail-
piece 1" of the cover. As the coin is pushed

into the coin-holder it pushes the unlocking-
lever O aside, Figs. 14 and 17, and this lever
shifts the pawls 7 and %, unlocking the pur-
chasing ratchet-wheel K and locking the re-
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turn ratchet-wheel I.
closed, the purchasing - Shafb can nNow be
tumed in the purchasing direction, but not
in the return direction, so long as ‘the coin
remains in the coin-holder, thereby compel-
ling the rotation of the shaft to e continued
in the purchasing direction until the coin is
discharged from the coin-holder. When the
purchasing rotation has been completed, the
trip-arm [/ strikes the head of the releasing-
lever Of, Figs. 12 and 18, and moves the latter
so as to tilt the coin-support 02 thereby dis-
charging the coin from the holder and drop-
ping it into the receptacle below. The dis-
charge of the coin from the holder releases

the unlocking-lever O which immediately:

returns to its normal position, thereby allow-
ing the pawls 2 and £ to return also to their
normal positions, in which the purchasing
ratchet -wheel K 1s locked and the return
ratchet-wheel Iisunlocked. Theinsertion of
the coin into the stationary coin-holder there-
fore simply moves the unlocking-lever and
through the latter releases the purchasing
ratchet-wheel and locks the return ratchet-
wheel. The coin remains stationary in the
holder, holding the unlocking-lever and the
pawls in this position until the coin is dis-
charged from the holder, when the unlocking-
lever and the pawls return totheir normal po-
sition, and the further purchasing rotation is
prevented. The point of the rotation of the
purchasing-shaft at which this takes place is
controlled by the position of the trip-arm [, as
above explained. The purehasing-shaft IS
therefore capable of rotation in either direc-
tion—the purchasing direction or the return
direction.

The intermediate shaft, which receives the

purchasing rotation from the purchasing-
shaft 1I, and the parts connected with said
intermediate shaft are most clearly shown in
Figs. 8, 9, 19, 20, and 24 and are constructed
as follems

P represents a shatt which is ar ranged in
line with the purehasmﬂ*-shaft H and in rear
thereof and which 18 supported in a bearing
P, formed on the rear side of the partition N,
This bearing is somewhat larger in diameter
than the sha,ft P and contains a hollow shaft

1, which turns in the bearing and in which

the shaft Pturns. Thehollow shaft P carries
on the fmnt side of the partition N a ratchet-
wheel p’, which has its teeth so arranged that
a pawl pz, engaging therewith, prevents this
wheel from turning in the purchasing direc-
tion. This ratchet-wheel will be designated
as the ‘‘locking” ratchet - wheel. Loosely
mounted upon the front end of the shaft P,
which projects forwardly beyond the locking
ratehet-wheel ', is mounted a ratchet-wheel
p°, which has its teeth turned in the opposite
direction. This ratehet-wheel will be desig-
nated as the ‘‘releasing” ratchet-wheel. The
pawl p*is provided with a forwardly-project-
ing stud p% by which it engages with the re-

1

=

Thehinged cover being | leasing ratchet-wheel p° and which locks this

| wheel against rotation in the return direction.

p°is an actuating ratchet-wheel which is
secured to the frent end of the hub of the re-
leasing ratchet-wheel 1::3 and receives its mo-
tion from the pawl m’ on the rear end of the
purchasing-shaft, so that the purchasing ro-

- tation of this shaft is transmitted to thls

ratchet-wheel, while the return rotation of the
purehasmﬂuqhaft does not affect the actuat-
ing ratchet-wheel.

The releasing ratchet-wheel ° is coupled
with the locking ratchet-wheel p’ by a slack
coupling, which permits of a slight rotary
movement of the releasing ratchet-wheel in-
dependent of the locking ratchet-wheel. A

| simple form of such a eouplm (shown in the

drawings) consists of a forwardly-projecting
stud p? secured to the locking ratchet-wheel
and entering a slightly-larger opening in the
releasing ratchet-wheel. Upon turning the
latter in the purchasing direction, (indicated
by the arrows in Figs. 19 and 20,) which is the

only direction in whleh it can be turned, its

rotation independent of the locking ratchet-
wheel lifts the pawl p* out of engagement
with the locking ratchet-wheel and unlocks
thelatter, sothat this wheel can now be turned
in the purchasing direction. . Upon stopping

this rotation the pawl drops back and again

locks the locking ratchet-wheel. The teeth
of the releasing ratchet-wheel are preferably
considerably larger than those of the locking
ratchet-wheel in order to produce a consider-
able releasing movement of the pawl. The
hollow shaft p, to which the locking ratchet-
wheel is secured, is coupled to the inner shaft
P, preferably by a cross-pin p', secured in the
shaft P and-entering notches in the rear end
of the hollow shaft p. The locking ratechet-
wheel is therefore rigidly coupled with the
inner shaft P through the intervention of the
hollow shaft ». The latter and the Inner
shaft P constitute the intermediate shaft,
which shaft is composed of these two parts
mainly for convenience in assembling the
parts,

The. valve - actua,tmﬂ‘ disk E is mounted
looselyonthe inner shaft Pin rear of the hear-
ing P'. A washer P®is interposed between
the disk E and the bearing P'. "The hollow
shaft p is inserted into the bearing P’ from
the front and the inner shaft P from the rear.
The releasing ratchet-wheel ° and the actu-

ating ratchet-wheel are then applied to the
projecting front end of the shatt P?, and the

parts are secared by a screw p°, which enters
the front end of the shaft P. This screw
bears with its head against the projecting end
of the shaft P, but clears the shoulder in the

. hub of the releasing ratchet-wheel, Fig. 24,

so that the latteris held in place on the shaft
and is free toturn on the same in performing
its limited rotary movement mdependent ot'
the locking ratchet-wheel.

The intermediate shaft Pp is positively
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locked against rotation in either direction by |
power applied to the shaft directly, as the:re-:
leasingratchet-wheeland thelocking ratchet-
‘wheel face in opposite directions and are both
Movement ean be ap-
. plied to this shaft 0111§T by a power which
moves the releasing ratchet-wheel in the di-
.. rection in whieh it dizsenga.ges;ther pawl from:

- .thelocking ratehet-wheel, and this movement
takes place onlyin the purchasing direction. |
- The intermediate shaft is therefore capable

.of movementonlyinthepurchasingdirection,

~and thismovement can be applied to the shaft.

-~ only through the releasing ratchet - wheel,

‘while the shaft is locked against mnovement

~1n the reverse direction under:

- stances and is also locked against movement

- 1nelther direction. b} powez apphed dueetly:
to the shaft. | . . |

20

~inner shaft P on the rear side of the valve-
Q15 agear-wheel which is |
mounted on a stud or arbor on the rear side
of:the disk Il and which meshes with the pin-
;IOH (Z AR
Q) I‘ms 9 and O1 is an internally-toothed |
o :We_&r Wheel_ which 1s Se(,med: to the front end |
~of the section ¢ of the meter-actuated shaft, |
- mounted in the rear portion of the casing B.
This internal gear-wheel meshes with the
- gear-wheel Q on the disk I£. The rear end |
-of the purchasing-shaft I enters the front:
~end of the hubof the releasing ratchet-wheel:
~p° and actuating ratchet- wheel p°, and the
rear end of the inner shaft P enters an axial |
~bore in the front end of the section e of the |
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~actuating disk L.

g 18 a gear-wheel w hu,h 18 beeumd to 1he

meter-actuated shaft, as represented in Figs.
3, 9, and 24, whereby these several shafts
are retained in alinement. The section e of
the meter-actuated shaft being coupled to
the section ¢ thereof, Fig. 2, the internally-
toothed gear-wheel O’ is held against move-
ment except by the operation of the mefer.
T'he purchasing rotation of the intermediate
composite shaft Pp, therefore, by the rota-
tion of the gear-wheel ¢ drives the gear-wheel
Q" around on the inner side of the internal
gear-wheel Q' and so rotates the valve-actu-
ating disk K in one direction. On the other
hand, the rotation of the meter-actuated shaft
¢ by the action of the meter causes the rota-
tion of the valve-actuating disk E in the op-
posite direction through the same train of
gear-wheels. The same rotation of the valve-
actuating disk can also be produced by the
train of gear-wheels represented in Figs. 25
and 20, in which 7 represents a gear-wheel
seeuled to the rear end of the inner shaft P,
7" 1 gear-wheels secured to a shaft 3, which
18 Journaled in the valve-actuating dlbk K,
and 7 a gear-wheel which is secured to the
front end of the section ¢ of the meter-actu-
ated shaft. The wheel » meshes with the
wheel 7" and the wheel +° with the wheel 7
The valve-actuating disk E is pr ovided
with an opening s, FI“’S. 21 and 22, in which

the arm ¢ of the mlve—-spmdle cl0 engages | tated by the meter-actuated shaft e g,

closing of the same. -
all cirecum-.

+ backward beyond this position.
also strikes the opposite side of the stop s*

when the valve 1s closed, the spindle being
arranged on the front side of the disk, Fig. 8.
The purchasing movement of the valve-actu-
ating disk takes pilace in the direction of the
arrow, IFig. 22, and turns the:valve-spindle .
at once so far as to open the valve.
the continued purchasing movement of the
valve-actuating disk the arm ¢** rests against N
the side of the disk in the positionindicated .
by dotted lines and the same is the case dur- =

ing the refurn movement of the disk eaused

During -

75

by the action of the meter, so that the con-

tactof the side of the disk with this arm holds
the valve open and prevents the accidental
The disk isprovided on
1ts front side, immediately in rear of the =
opening s, with a projection s/, which strikes

against the arm:c! as the disk reaches its
initial position during its return movement.

:80::::':'.

‘T'his projection turns the spindle back so as =
to close the valve, and the arm c¢'* again en-

ters the opening s of the disk E, whereby the

'90: L, el
18 also provided on its front side with astop =~

valve 1s held 1 1ts closed position.  The disk

5%, Figs. 21 and 23, which is adapted to strike

a stop s® ou the rear side of the partition N
when thedisk has reached its initial position -

| 95
. Thls SLOD'Sﬁ L

and which: prevents the disk from turning

wlhen the disk has completed a revolutionin: -

make: more than one revolution.

parted to the intermediate shaft and the

‘the purchasing direction, so that the disk
cannot
~When the.p.mchasing: rotation, which is 1m- -

' IQQ

valve-actuating disk upon the insertion of a

coin, 18 only part of a revolution, this pur-
chasing movement can be repeated upon the
insertion of additional coins until the valve-
actuating disk has reached the limit of the
rotary movemendt,

T'he peripheral flange 7 of the disk E is pro-
vided on its face with a graduation ¢, indi-
cating the number of feet of gas which corre-
spond with the rotary movement of the disk,
and one characler of this graduation is ex-
posed at a time through an opening /* in the
casing B, as shown in Figs. 1, 9, and 21, so
that the consumption can be observed and a
new purchase can be made, if desired, before
the purchased volume of gas 1s exhausted.
This rotary-valve-actuating device is prefer-
ably a disk, as that form of the device is well
adapted to prevent accidental rotation of the
valve-spindie while the valve is open; but we
do not wish to limit ourselves to this form, as
the device may be changed in various ways,
and 1t 1s also obvious that‘other features of
our improved mechanism may be changed in
various respects without departing from the
principle thereof.

Asbeforedescribed, theintermediate shaft,
to which the purchasing rotation is transmit-
ted from the purchasing-shaft, is positively
locked against rotation by power applied di-

rectly to the shaft. Hence it cannot be Tr0-
I£
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the valve should not seat itself from any im-
perfection in the parts or should leak, the
supply of gas to the meter would continue
after the leve actuating disk I has been re-
turned by the action of the meter to the start-
ing-point, and the gas-pressure would tend to
continue the movement of the meter. If the
intermediate shaft were not locked, the move-
ment of the meter would be transmitted to
this intermediate shaft in the purchasing di-
rection through the gear-wheels connecting
the shaft e with the shaf(;P because the disk
K isstationary when 1t has reached the start-
ing-point and the delivery of gas would con-
tinue. 'This is impossible in our apparatus
because the locked intermediate shaft pre-
vents the rotary movement of the meter-ac-
tuated shaft after the disk K has returned to
the starting-point. The meter mechanism is
therefore also locked and cannot operate and
deliver gas. Thefirsteffectof thisis tothrow
the gas-pressure of the meter on the disk K,
which would tend to forcibly close the valve
if it is partly open. If the valve should not

close under this pressure, the meter would |

stop unless the pressure should be sufficiently
great to break the parts, or some of them,
which prevent the meter from working, and
in that case the defect would become at once
apparent, so that it can be remedied.

We claim as our invention— |

1. The combination with a coin-released
shaft capable of rotation in the purchasing
direction and also in the return direction,
means for locking said shaft against move-
ment in the purchasing direction, a meter-ac-
tuated shaft, and intermediate mechanism
which receives the purchasing rotation from

the coin-released shaft and the delivery rota-

tion from the meter-actuated shaft, of a coin-

holder, and an unlocking member which is |

moved out of its normal position by the in-
sertion of the coin and thereby unlocks said
coin-released shaft, substantially as set forth.

2. The combination with a coin-released
shaft capable of rotation in the purchasing
direction and also in the return direction,

means for locking said shaft against move-.

ment in the purchasing direction, a meter-
actuated shaft, and intermediate mechanism
connecting the coin-released shaft and the
meter-actuated shaft, of a stationary coin-
holder, and an unlocking member which is
moved out of its normal position by the In-
sertion of the coin and thereby unlocks said
coin-released shaft, substantially as set forth.

3. The combination with a coin-released
shaft provided with two detent devices oper-
ating alternately and in opposite directions,
one to prevent the rotation of the shaft in
the purchasing direction and the other to
prevent the return rotation, ot a coin-holder,
and an unlocking member which 1s moved
by the insertion of the coin and disengages

sald purchasing detent device and engages

}

* 4. The combination with a coin-released
shaft provided with detent devices which per-
mit rotation of the shaft either in the pur-
chasing direction or in the return direction
and which prevent backward movement of
the shaft, of a stationary coin-holder, and an
unlocking member which is controlled by the
coin and which releases said shaft for the
purchasing rotation upon the insertion of the
coin and for the return rotation upon the de-

Jivery of the coin, substantially as set forth.

5. The combination with a coin-released
shatt provided with two detent devices oper-
ating alternately and in opposite directions,
of a stationary coin-holder, and an unlocking-
lever which 1s moved out of 1ts normal posi-
tion by the insertion of the coin and which
returns to said position upon the delivery of
the coin and shifts both detent devices simul-
taneously, substantially as set forth.

6. The combination with the coin-released
shaft, of two ratchet-wheels secured thereto
and having their teeth facing in opposite di-
rections, two pawls adapted to engage with
sald wheels alternately and having overlap-
ping tailpieces, and means whereby said tail-
pieces are shifted simultaneously, thereby
throwing one pawl into engagement and the

other out of engagement, substantially as sef;
fortih.

7. The combination with the casing pro-
vided with an opening for the insertion of the
coin, and the coin-released shaft, of a ratchet-
wheel having a corresponding opening and se-
cured tosaid shaftadjacent totheinnerside of
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thecasing,apawladapted toengagesaid wheel .

and prevent its rotation contrary to the pur-
chasing direction,aratchet-wheel alsosecured
to sald shaft within the casing and having its
teeth turned in the opposite direction, a pawl
adapted to engagé sald wheel and prevent its
rotation in the purchasing direction, and
means whereby said pawlsare simultaneously
shifted, one into engagement and the other
out of engagement, substantially as set forth.

8. The combination with the coin-released
shaft, of two ratehet-wheels secured thereto
and having their teeth facing in opposite di-
rections, two pawls adapted to engage with

105

11O
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said wheels alternately, one being in engage- .

ment and the other out of engagement, and
provided with overlapping tailpieces, a sta-
tionary coin-holder, and an unlocking-lever
whichis movedoutofits normal position upon
the insertion of the coin aund returns to said
position upon the delivery of the c¢oin and
which bears against said tailpieces and shifts
both pawls simultaneously, substantially as
set forth. |

9. The combination with the casing pro-
vided with an opening for the insertion of the

coin, and the coin-released shaft, of a ratchet-

wheel naving a corresponding opening and se-
cured to sald shaft adjacent to the inner side
of the casing, a pawladapted to engage said

said return detent device, substantially asset { disk and prevent its rotation contrary to the
forth.

purchasing direction, a ratchet-wheel also se-
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cured to sald shaft within the casing and hav-
Ing its teeth turned in the opposite direction,

a pmvl adapted to engage said wheel and pr e-
vent its rotation in the pmehasmg direction,
a stationary coin-holder, and an unlocking

member which is moved out of its normal po-

sition upon the insertion of the coin and re-
turns to said position upon the delivery of

- thecoin and shifts both pawlssimultaneously,

substantially as set forth.

10. The combination with a coin-released
shaft, of a stationary coin-holder having a
momble coin-support for the delivery of the

coin, means whereby said support is held in

its normal position, and a trip device which
rotates with said shaft and whercby said sup-
port 1s moved and the coin delivered when
the desired rotation has been effected, sub-

stantially as set forth.

11. The combination with a coin-released
shaft, of a stationary coin-holder having a
movable coin-support for the delivery of the
coln, means whereby said support is held in
1ts normal position, a trip device which ro-
tates with said shaft and whereby said sup-

port 1s moved and the coin delivered when

the desired rotation has been effected, and

means whereby said trip device can be ad- |

justed on said shaft to regulate the distance
through which said shaft rotates before it

causes the delivery of the coin, substantially

as set forth.

12. The combination with a coin-releascd
shaft, of a stationary coin-holder having a
coln-support which is movable for the deliv-
ery of the coin, a trip device which rotates
with said shaft and whereby said support is
moved and the coin delivered when the de-
sired rotation has been effected, means where-
by said trip device can be circumferentially

adjusted on said shaft to regulate the dis-

tance through which the shaft rotates before
1t causes the delivery of the coin, and a ecir-

cumferentially-graduated device secured to

sald shaft adjacent to
stantially as set forth.
13. The combination with a coin-released

sald trip device, sub-

shaft, of a stationary coin-holder having an

upper coin-guide and a lower coin-support
which is movable downwardly for the de-
livery of the coin, a spring whereby said sup-
port 1s held 1n its normal position, a releas-
ing-lever, and atrip device which rotates with
sald shaft, actuates said lever and tilts said
support when the desired rotation has been
eifected, substantially as set forth.

14. T'he combination with a coin-released
shaft, of a stationary coin-holder having an
upper coin-guide and a lower coin-support
which is pivoted at its frontend to swing ver-
tically, a spring whereby said support is held
in its normal position, a releasing-lever ar-
ranged behind said supportand provided with
a projecting actuating-head, and a trip de-
vice which rotates with said shaft and is
adapted to engage the head of said lever, sub-
stantially as set forth.

16. The combination with a coin-released
shaftprovided withmeans wherebyitis locked
against movement in the purchasing direc-
tion, of astationary coin-holder having a eoin-
support and a guide between which the coin
1s inserted and having between said support

and guide an unlocking member which  is

moved by the insertion of the coin and there-
by unlocks said shaft, bubsmntl ally as sef
forth. |

16. The combination with a coin-released
shaft provided on its front portion with detent
devices which operate alternately and in op-
posite directions, of a stationary coin-holder
provided with an unlocking-lever which is
pivoted at 1ts rear end and engages near its
front end with said detent dwices,' sttbhstan-
tmlly as set forth.

The combination with a coin-released

Shaft and 1ts casing having an opening for the
1nseriion of thecoin, of a movable coveradapt-
ed to close said opening and arranged on the
outer side of the casing to swing toward said
shaftin opening the cover, and alocking-plate
which 1s secured to said shaft on the outer
side of the casing and which clears said cover
when the shaft 1s in i1ts initial position but
which overlaps said cover and prevents the
opening of the same in all other positions of
the shaft, substantially as set forth.

18. The combination with a coin-released
shaft and itscasing having an opening for the

insertion of the coin, of a movablecoveradapt-
ed to close said opening and hinged on the

outer side of the case between sald opening
and said shaft, and a locking-plate which is
secured to said shafton the outer side of the
casing and which has a siraight side which
allows the cover to be opened when the shaft
is in its initial position and which plate over-
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laps the cover and prevents the opening of

the same in all other positions of the shaft,
substan‘rmlly as set forth.

9. The combination with a coin-released
shaft provided with detent devices which per-
mit its rotation either in the purchasing or
return direction and which prevent backward
movement of the shafl, of an intermediate
shaft which is locked against rotation in the
return direction, a ratchet-wheel secured to
theintermediateshaft, and an actuating-pawl
which 1s carried by the coin-released shaft
and engages constantly with said ratchet-
wheel to transmit the purchasing rotation to
the same, substantially as set forth.

20. The combination with a coin-released

shaft provided with detent devices which per-

mit its rotation either in the purchasing or
return direction and which prevent backward
movement of the shaft, of a stationary coin-
holder, an unlocking member which is con-
trolled by the coin, an- intermediate shaft,
and means whereby only the purchasing ro-
tation of the coin-released shaftis transmitted
to the intermediate Qhaft substantially as set
forth.

21. The combination with an intermediate
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shaft, of a ratchet-wheel secured to the same, | of a rotary valve-actuating disk arranged be-

a pawl engaging said wheel and preventing
rotation of theshaftin onedirection, aloosely-
mounted ratchet-wheel having its teeth fac-
ing in the opposite direction, a detent engag-
ing said wheel and preventing rotation of the
shaftin said opposite direction, said pawl and

detent beingconnected to disengage the pawl |

- of the fixed wheel when the loose wheel is

I0

20

30

35

40

53

6o

65

turned in the direction permitted by its teeth,
and a slack coupling connecting the loose
wheel with the shaft, whereby the latter is
locked against rotation in either direction by
power applied to the shaft but permitted to

be rotated in one direction by power applied

to the loose wheel, substantially as set forth.

22. T'he combination with an intermediate
shatt; of a ratchet-wheel secured thereto, a
pawlengaging said wheel and preventing the
rotation of theshaft in one direction, aloosely-
mounted ratchet-wheel having its teeth fac-
ing in the opposite direction, a detent engag-
ing said loose wheel and connected with the
pawl of the fixed wheel to disengace the same
from the fixed wheel by a rotary movement
of the loose wheel, and a coupling consisting
of a stud secured to one of said wheels and
engaging in an enlarged opening in the other
wheel, substantially as set forth.

23. The combination with a coin-released
shaft provided with detent devices which per-
mit rotation of said shaft either in the pur-
chasing or return direction and which pre-

vent backward movement, and an actuating-

pawl carried by said shaft, of an intermediate
shaft, an actuating ratchet-wheel with which
sald pawlengages and which is loosely mount-

ed on sald intermediate shaft, a releasing

ratchet-wheel secured tosaid actuating-wheel
to turn therewith, a locking ratchet-wheel se-
cured to said intermediate shaft, a pawl en-
gaging sald locking-wheel and preventing its
rotation in the purchasing direction, a detent
engagingthereleasing ratchet-wheel and con-
nected with the pawl of the locking-wheel to
disengage the same, and a coupling connect-
ing said loose ratchet-wheel with said inter-
mediate shaft, substantialiy as set forth.

24. The combination with a purchasing-
shaft which is rotatable only in the purchas-
ing direction by a coin-released mechanism,
a delivery-valve, and a meter-actnated shaft
arranged in line with said purchasing-shaft,
of a rotary valve-actuating device arranged
between said purchasing-shaft and the meter-
actuated shaft, and a train of gearing which

connects both shafts with the valve-actuating

device and whereby the latteris turned in one
direction from the purchasing-shaft and in
the other direction from the meter-actuated
shaft, substantially as set forth.

25. The combination with a purchasing-
shaft which is rotatable only in the purchas-
ing direction by a coin-released mechanism,
a delivery-valve, and a meter-actuated shaft
arranged in line with said purchasing-shaft

) |

tween sald purchasing-shaft and the meter-
actuated shaft and axially in line therewith,
gear-wheels secured respectively to said pur-
chasing-shatt and said meter-actuated shaft
adjacent tosaid disk, and a gear-wheel mount-
ed on said disk and meshing with the gedr-
wheels of said shafts,substantially as set forth.

20. The ¢ombination with a shaft which is
rotatable only in the purchasing direction by
a coin-released mechanism and which is pro-
vided with an externally-toothed wheel, a de-
livery-valve, and a meter-actuated shaft pro-
vided with an internally-toothed wheel, of a

rotary valve-actuating device, and a gear-

wheel mounted thereon and meshing with said
externally and internally toothed wheels;sub-
stantially as set forth. -

27. The combination with a purchasing-
shaft which is rotatable only in tlie purchas-
ing direction by a coin-released mechanism,
a meter-actuated shaft, a delivery-valve pro-
vided with an actuating-arm,; and a rotary
disk arranged between said shafts and comu-
nected by a train of gearing therewith, said
disk being arranged to bear with its flat side
against sald actuating-arm to hold the valve
open and having on its flat side means for
shifting said arm to open or close said valve,
substantially as set forth.

28. The combination with a purchasing-
shaft which is rotatable only in the purchas-
ing direction by a coin-released mechanism,
a meter-actuated shaft, and a delivery-valve
provided with an actuating-arm, of a rotary
disk arranged between said shafts and con-
nected by a train of gearing therewith, said
disk having on its flat side means for shifting
saild arm to open or close said valve and hav-
ing on its peripheral face a graduation, and
a casing having an opening through which
said graduation is exposed, substantially as
set, forth. |

29. The combination with a coin-released
shatt provided with detent devices which per-
mit its rotation either in the purchasing or re-
turn direction and prevent backward move-
ment, of an intermediate shaft, means where-
by only the purchasing rotation is transmit-
ted from the coin-released shaft to the inter-
mediate shaft and the latteris locked against
movement in either direction from the meter-
actuated shaft, a delivery-valve, and a rotary
valve-actuating device econnected by a train
of gearing with the intermediate shaft and
the meter-actnated shaft, substantially as set
forth.

30. The combination with the coin-released
shaft and the meter-actuated shaft, of an in-
termediate shaft which is locked against
movement in either direction from the meter-
actuated shaft but is free to be moved in the
purchasing direction from the coin-released
shaft,a delivery-valve, and a valve-actuating
device which opens the valve upon the rota-
tion of the coin-released shaftin the purchas-
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ing direction and closes the valve by the ro-
tation of the meter-actuated shaft, substan-
tially as set forth.

31. The combination with the casing of the
coin-released mechanism provided with a par-
tition having a bearing, of a hollow shaft
journaled in said bearing, a locking ratchet-
wheel secured to said hollow shaft in front
of said partition, an inner shaft arranged in

sald hollow shaft and coupled thereto and

provided at 1ts front end with a releasing
ratchet-wheel, and a gear-wheel secured to
sald 1inner shaft in rear of said partition and
meshing with gears connecting with a meter-
actuated shaft, substantially as set forth.
32. The combination with a coin-released
shaft and the intermediate shaft arranged in
rear thereof, the meter-actuated shaft ar-
ranged inrear of sald intermediate shaft, a ro-
tary valve-actuating device mounted loosely
on sald intermediate shaft, and the casing in-
closing said shafts, of a valve-casing mounted
on sald casing and provided with a horizon-
tally-moving valve, and a vertical valve-spin-
dle having its upper end arranged in said
valve-casing and connected with said valve
and having 1ts lower end arranged in the cas-
ing of the coin-released mechanism adjacent
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| to said valve-actuating device and engaging

therewith, substantially as set forth.

33. The combination with the casing of the
coin-released mechanism and 1its removable
head, said casing and head being provided
at their lower sides with registering openings,
of a coin-receptacle hinged to said casing and
provided at its upperend with an upwardly-
projecting lip which projects into said open-
1ngs when the receptacle is closed, and locks
the head to the casing and receptacle, sub-
stantially as set forth.

34. The combination with the casing of the
coin-released mechanism, of a valve-casing,
having a four-sided inclosing shell, and an
inner piece composed of the top and bottom

plates of the valve-casing and a side wall

formed in one piece and a partition secured
between said top and bottom plates and pro-
vided with a valve-seat, substantially as set

forth.
Witness our hands this 26th day of May,
1599. .
FRANK E. MORGAN.
FREDERIC A. LANE.
Witnesses:

LooMIS BURRELL,
EDWARD WILHELM.
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