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UNrTED STATES PATENT OFFICE.

HOWARD D. COLMAN,

OF ROCKFORD,

JLLINOIS, ASSIGNOR TO THE

CREAMERY PACKAGE MANUFACTURING OOMPANY OF OIIIOAGO o

ILLINOIS,

A CORPORATION OF ILLINOI%

' L|QU|_D3-METER.

SPECIFICATION farmmg- part of Letters P&tent No. 684 910, da,ted QOctober 22, 1901
&pphcatmn filed October 18, 1900. Renewed June 5, 1901 Serial No. 63, 3386 (Nn mndel}

To all whom ¢ may Concer:

Be it known that I, HOWARD D.. COLMA\I a
citizen of the United State%, residing at Roelz_'-
ford, in the county of Winnebago and State
of Illmms haveinvented certain newand use-
fulImpwvementS in Liquid-Meters, of mhwh
the following 18 a speelﬁca,tlon

The ob]eet of this invention is the pIOdUC-
tion of a liquid-meter that shall be positive in
its action, sufficiently accurate for practical

purposes, ‘and wherein the parts are readily

accessible for cleaning and inspection.

In the accompanying drawings, Figure 1is

a side elevation of a meter embodyin;z; the
novel features of my invention. Fig. 21sa
view of the two halves of the meter-casing

~ open upon the connecting hinge-joint of the

20

- 25

supporting-framework, showmﬂ' the escape-
ment mechanlbm and its aetuatmﬂ‘—balls in
their raceway.
through the meter on dotted line 8 3 of Fig. 1

It bhoms the hinged sappmtmﬂ'-flamework
the means for loekmn* the same together, the

shutter closing the mlet -port, d,lld the ball—
retainer. Flﬂ' 4 is a transverse section on
dotted line 4 1 of Fig. 1 and illustrates prin-

cipally the shutter me(,ha,nlsm for the inlet-

- port, showing the shutter open and the annu-

30

lar enlar wement of the raceway coinciding
with the inlet- -port.

outlet ports chanﬂ'ed in size and position and

- with such other modlﬁeatmns of the parts as

40

45

Like letters of reference mdwdte eorre-

'spondmn‘ parts thronghout the several views.

In the embadlmenb here shown of this in-
vention I provide a casing comprising two

halves or shelves l1mn*ed torrether at their |

edeges by a pivoted auppmtmo -framework
and in the face of each of these shells form
an endless groove, semicircular in cross-sec-
tion, having Stl-‘:’tlﬂ‘ht parallel sides joined to-
frether by (3111\ed ends. When the hinged
shells are closed together, the two semicircu-

Wlthlll which are placed three steel balls fit-

- ting exactly to the diameter of the raceway.
50 At one side of the raceway is an inlet-port

et '-'-""... .
bt . . '
e ot

Fig. 3 is a transverse section

I'ig. 5 is a view s1mllar'
to that of Fig. 2, showmfr the inlet and the

. 1

are necessary to produce a meter operating |
with two balls instead of three.

Jar grooves eomude a,nd form a raceway, |

their proper. poswlons __
diameter of the laeeway 18 deposed Veltl- -
“cally. o
- In- the consbruetmn of this meter and fol-—

lowing the foregoing outline I provide a sup-
portmw—fmmewmk comprising two members

and Just above 1t an outlet—pm ¢ for the ingress
and the egress of the hqmd to be 111easured |

Adgaeent to these ports is - an. eseapement- o

mechanism for permitting the passage, one

at a time, of said balls through the raceway.

This mechanism comprises a 511(:'1111# detent-
rod for suspending one of tne steel balls N
‘within the raceway just above the inlet-port
‘and a gravity-detent for preventing the sec- =

ond ball, resting npon the first, from upward
movement and for holding S&Id balls as a

'60 '

closure in the raceway between the inlet and
the outlet openings, constituting them an

abutment for the pressure of the incoming

liguid. Above the second ball is a

Shdl]:lﬂ" _

releasing-rod having a pivotal lever connec-

tion with the shdmcr detent-rod just men-

‘tioned and adapted to be engaged by the

third ball driven through the raceway by the -

pressure of the liquid abuttmﬂ' against said
first ball.

37'-6 o
When the third ball'engages the -
Shdlnﬂ' releas1n0'—r0d it causes the shdmﬂ' de- o

tent- 10d to be Wltbdl awn from the path of the

first-mentioned ball, permitting that ball to - N
‘drop into the eurlent of inflowing liquid and
to be driven by the pressure of the liguid -~
‘around through the raceway, as was the pre- -
A shutter controls the inlet- = = .

port, and a frame supports the two shells of

ceding ball.

the meter-casing and holds them rigidly in

In practice the long

75

s -

A and A’, hinged together upon the pintle A”. o |
A 10(,kmﬂ'-hook A has an eccentric connec- ..

tion with the hand-lever At both said hook

and sald lever being plvomlly mounted be-

‘tween the arms A5, formed integral with and

00

extending from the forward outer corner of

the member A’ of the supporting-framework. . .

The locking-hook engages a shoulder upon
the member A of the supnortmmfra,mework

and when said hand-lever is thrown into the
position shown in Fig. 3 the two members A
‘and A’ of the supporting - framework are
They may be re-

100

locked rigidly together.

| leased to permit access to the interior of the
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- D3 fixed to the side of the shell B. A spring

45

&

meter by turning the hand-lever A* upon its
pivot. The member A is provided with the
inlet-chamber A% and the outlet-chamber A”,
communicating with the supply-pipe A3 and
the escape-pipe A respectively. |

B and B’ are two shells secured in any suit-
able manner to the hinged members A and
A’ of the supporting -framework. Each of
these shells B and B’ is provided in its face
with the endless groove B2 of semicircular
cross-section, and when the said shells are

‘folded together by the closing of the two mem-

bers A and A’ of the supporting-framework
upon the pintle A° the two semicircular
grooves coincide and form a channel or race-
way circular in cross-section. Pins B2enter-
ing corresponding holes B* in the two shells

insure the exact coincidence of said parts.
An inlet- port B® has communication with
the raceway B* and with the inlet-chamber

AS, and a shutter B?, operated by the crank

‘B8, controls the admission of liguid through

the inlet-port B° to the raceway B2 An out

let-port IB® opens from the raceway B?into the

outlet-chamber A7 for the passage of the es-
capingliquid. Coincident with theinlet and

outlet ports B° and BY respectively, are the

annular chambers B? and B, each formed
one-half in the shelis B and B’, which cham-
bers are provided for the free passage of the
liquid about the balls. -

C is a four-arm lever pivotally mounted
upon a projection extending from the shell B
and has the arms C', C?, C3, and C* C' and
C* being opposite and C? and C* being like-
wise opposite. These arms, at their outer

ends, are provided with pivotal studs C?, (7,

C% and C8 respectively. Thearm C2 of said
four-arm lever has a transversely-elongated
opening C”intermediate its ends, and upon
its pivotal stud C° carries the detent-hook D,
having the stem D’ and the arm D2 The
hook D engages with the corresponding hook

D*, extending between the armm D? and a

- fixed point of attachment with the arm C3 of

55

the four-arm lever, tends to hold the detent-
hook D in engagement with the fixed hook D53.

A detent-rod E lies in a suitable opening
formed in the walls of the shell B and is free
to slide endwise in said opening. Its for-
ward end normally projects slightly within
the raceway I3° and at its rear end it has a
pivotal counection with the arm C' of the
four-arm lever C. The opposite arm C? of
sald four-arm lever C has connection with a

suitable counting mechanism for registering

- the number of movements of the esecapement

6o

65

mechanism. | | |

A tripping-rod Ifextends through an open-
ing in the walls of the shell B, its forward
end projecting into the raceway B? and its
rear end having a pivotal engagement, by
means of the stud F’, with the stem D’ of the
detent-hook D. This stud I also extends
through the transversely-elongated opening
C’ in the lever C% whereby the tripping-rod

-operates.

684,910

' F and the detent-hook D have a slight moveé-
‘ment relative to the lever C3, the tripping-

rod first releasing the engagement of the de-
tent-hook and then moving the lever., This
device 18 necessary under certain conditions
to prevent the rebounding of the escapement
mechanism and the accidental passage of two
balls in immediate succession.

The arm C* of the four-arm lever C has by
means of the stud C®a pivotal engagement
with the sliding setting-rod G. This setting-
rod extends through an opening in the shell
3 and is capable of being thrust into the race-
way B* The setting-rod G is intended to
push forward the detent-rod E and the trip-
ping-rod I to their positions, as shown in
Irig. 2, after said rods have been pushed back-
ward by an escape movement of the mech-
anism.

Three balls ', H? and I3 of a diameter
slightly less than that of the raceway B?, are
placed within said raceway, the ball II' rest-
ing against the end of the detent-rod E,which
projects within the raceway. The ball II?
rests upon the ball H', both being supported

| by the end of the detent-rod E. The upward

movement of the ball H* is prevented by the
pivoted gravity-detent I. The ball H? may
be anywhere about the raceway B2 All
three of the balls are movable and free to
pass through the raceway, exceptas they are
engaged by the said detents. Therefore it
will be understood that the position occupied

by the ball H' in Fig. 2 will be occupied suc-
IT° as the meter

cessively by the balls H?2and

J 18 a curved shield secured to the shell B
and, extending outward, acts as a ball-re-

| tainer to permit of the assembling of the

balls I1" and H? in the positions indicated in
Fig. 2 and to retain said balls when the shells
I3 and B’ of the meter are separated. -

The operation of the mechanism of this
meter, assuming the parts to be in the posi-
tions as represented in Fig. 2, the inflow and
the outflow pipes A% and A° suitably con-
nected, and the former being supplied with
liquid under pressure, is as follows: The ball

H?is driven through the raceway B? by the

75

S0

00
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|§ole;
10§
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115

pressure of the incoming liquid entering the

inlet-port B° until said ball strikes the trip-
ping-rod I' and pushes it back out of the race-
way. 'This movementof the tripping-rod first
moves the detent-hook D out of engagement
with the fixed hook D3 and when the stud
B comes in contact with the end of the elon-
gated opening C° moves the four-arm lever C
on its.pivot. This movement of the said le-

120

125

ver C withdraws the detent-rod E from the

raceway B* and permits the lower ball H’ to
fall into the current of incoming liquid. The
ball II* also descends, pushing back the set-
ting-rod G, which by the movement of the
four-arm lever C, just described, was project-
ed slightly into the raceway B?, and this back-
ward movement of the selting-rod G thrusts

130

| Torward the detent-rod E and the 'tripping-—_ _
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16d F into their normal positions, as shown in’
Fig. 2. The ball H' after falling into the in-

coming current is driven through the race-
way B? and coming into contact with the trip-
ping-rod F the movement of the escapement

is repeated.

Auy suitable form of counter mechanism
may be connected with the arm C<of the four-
arm lever C and the number of delivery
movements of the mechanism recorded.

The gravity-detent I prevents a backward
movement of the balls. The ball - retainer

- shield J prevents the two balls occupying the

20

positions of H' and I1?, Fig. 2, from dropping
out of the raceway B? when the shells B and

B’ are separated, as in Fig. 2. The shells b

and B’ are locked together by the hand-lever
At as hereinbefore described. The ballsare

readily removable for cleaning the parts of

the meter. | | -
The modified form of this meter (shown in

“Fig. 5) iliustrates a construction adapted to

operate with two balls instead of three. The

ball 7/ in this modified structure corresponds
to the ball H' of Fig. 2, and the ball »° to the

ball H3 of said figure. In this modified econ-

struction the inlet and the outlet ports b° and

- b% are placed nearer together, {one diameter

30

of the balls from center to center of the two
ports,) so that the balls in passing said ports

close both of the ports. The weight of both
balls carries the lower one, 2/, past the in-

- let-port 0%, and the second ball 2’ is stopped

35

40

43

~ the detent-rods G and E and comes to rest
against the latter, being held against upward

50

6o

by the detent E, where it is'held from move-
ment either upward or downward by the de-
tents ¢ and B, respectively, said ball 7° act-
ing while held in this positionas an abutment
for the incoming liquid. Theball /' isdriven
by the pressure liquid through the raceway
B?, striking the tripping-rod F and withdraw-

ine the detent-rod E from beneath the other

ball 3. The ball h3, however, is held upward
against the detent ¢ by the pressure of the in-
flow until the ball 7' strikes against it, when

it is driven downward,both balls passing both
ports simultaneously, closing said ports. The

ball &' in passing the setting-rod G restores

movement by the detent <, while the ball i3

is driven around the raceway.

In the modified construction shown in Fig.

5 the gravity-detent T is replaced by a reced- | |
ing detent-rod 7, better adapted for this al-

tered form, and the length of the ball-retainer
J is reduced in the ball-retainer 7, as only one
ball is to be held in the modified form.

The quantity of liquid delivered for each
escape movement of the meter is the capa-

city of that portion of the raceway B*between |

the inlet-port B and the outlet-port B° trav-

ersed by the balls.

I claim as my invention-- |
1. In aliquid-meter, in combination, a cas-
ing having a raceway, also having inlet and
outlet openings communicating with said
raceway; two independent closures movable

——

free closure.

=

'along‘said raceway, actuated by the liquid'

being measured; and means for positively

holding one of said closures, which means is
adapted to be actuated by the free closure to

release the held closure.

9. In aliquid-meter, in combination, a cas-

ing having an endless raceway, also having
inlet and outlet openings communicating with
said raceway; two independently-movable

closures in said raceway, actnated by the liq-

nid being measured; and means for posi-
tively holding one of said closures, which

means is adapted to be actuated by the free

closure to release the held closure. | |

3. In aliquid-meter, in combination, a cas-
ing having a raceway, also having inlet and
outlet openings communicating with sald

raceway; two independent closures movable

along said raceway, actuated by the liquid

75

3a

being measured; and means for positively

‘holding one of said closures, which means is
adapted to be actuated by the free closure to -

release the held closure and hold said pre-
viously-free closure. S

4. In a liquid-meter, in combination, a cas-

ing having a raceway, also having inlet and

outletopenings communicating withsaid race-
way; twoindependentclosures movablealong
said raceway, actuated by the liquid being

90

95

measured; a detent for one of said closures;

and means adapted to be actuated by the free
closure for withdrawing the detent to release
the held closure.

100

5. In a liquid-meter, in combination, a cas- .
ing having a raceway, also having inlet and

outlet openings communicating with said
raceway; two independently - movable clo-
sures in said raceway, actuated by the liquid
being measured; a detent for one of said
closures; means adapted to be actuated by

105

the free closure for withdrawing the detent

to release the held-closure; and means for re-
storing the detent to hold said previously-

I1O.

6. In a liquid-meter, in combination, a cas-

ing having a raceway, also having inlet and
outlet openings communicating with said
raceway; three independently-movable clo-

sures in said raceway; and means for posi-
holding two of said closures, which =~

tively

means is adapted to be actuated by the free .

closure to release one of said held closures.

~ 7. Inaliquid-meter, in combination, a cas-
ing having a raceway, also having inlet and

120

outlet openings communicating with said
raceway; three independently-movable clo-

sures in said raceway; means for positively
holding two of said closures, which means 18
adapted to be actuated by the free closure to

release one of gaid held closures; and means

for holding said previously-free closure.

8. In a liguid-meter, in combination, a cag.

ing having a raceway, also havinginlet and

130

outlet openings communicating with said
raceway; three independently-movable elo-. -~
sures in said raceway; a detent-pawlanda
| detent-rod for positively holding two of said =

115 o
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closures; and a tripping-rod adapted to be
actuated by the free closure to release one of

said held closures.

J. Inaliquid-meter, in combination, a cas-
ing having a raceway, also. having inlet and
outlet openings communicating with said

raceway; balls in said raceway; and mech-

anism for positively holding all of said balls
oxcept one, and for successively releasing a
held ball to the action of the flowing liquid.

10. Ina liquid-meter, in combination,a cas-
ing having a raceway, also having inlet and
outlet openings communicating with said
raceway; balls in said raceway:; and mech-

anism for positively holding all of said balls
except one, and for successively releasing a

held ball to the action of the flowing liquid,
which means is actuated by the free hall.
11. Inaliquid-meter,in combination, a cas-
ing having a raceway, also having an inlet
and an outlet opening communicating with
sald raceway; two balls in said raceway; a
detent forholding one of said balls; and mech-
anism actuated by the other one of said balls

for withdrawing said detent to release the
held ball.

12. Inaliquid-meter,in combination, a cas-
ing having an endless raceway, also having

- inlet and outlet openings communicatin g with

30

35

40

45

50
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tion of the flowing liquid.

sald raceway; two ballsin said raceway; and
means for positively holding one of said balls,
which means is adapted to be actuated by
the free ball, for releasing the held ball to the
action of the flowing liquid.

13. Inaliquid-meter,in combination, a cas-
ing having an endless raceway, also having

inletand outletopenings communicating with
said raceway; two balls in said raceway; and .
means tor positively holding one of said balls,
‘which meansisadapted to be actuated by the
tree ball, for releasing the held ball to the
action of the flowing liquid, and in turn hold
sald previously-free ball. |

14, Inaliguid-meter,incombination, a cas-
ing having a raceway, also having inlet and -
outlet openings communicating with said
a de-

raceway; three balls in said raceway;
tent-pawl and a detent-rod for holding two of
sald balls; and a tripping-rod adapted to be

engaged by the third ball, and to withdraw
the detent-rod from engagement with one of

sald held balls, to release said

ball tQ the ac-

15. Inaliquid-meter, in combination, a cas-
Ing having a raceway, also having inlet and
outlet openings communicating with said
raceway; three balls in said raceway: a de-

tent-pawl and a detent-rod for holding two of
said balls; a tripping-rod, and a setting-rod,
which tripping-rod is adapted to be engaged |

by the third ball to move the detent-rod from

engagement with one of said lhield balls, and
which setting-rod is adapted to be engaged

by the other one of said held balls.

16. Inaliquid-meter,in combination, a cas-

ing having a raceway, also having inlet and
outlet openings communicating with said

| raceway; three balls in said raceway: a de-

tent-pawl and a detent-rod for holding two of
said balls; a tripping-rod, and a setting-rod,

each having a pivotal connection with said

detent-rod, which setting-rod is adapted to
restore said detent-rod and said tripping-rod
to their normal positions. | |
17. Inaliquid-meter, in combination, a cas-
ing having a raceway, also having inlet and

outlet openings communicating with said

raceway; three balls in said raceway; a de-

tent-pawl; a detent-rod, a tripping-rod, and

a setting-rod, all capable of projecting into
sald raceway, and adapted to be engaged by
sald balls; and a pivoted lever to which said
detent-rod, said setting-rod, and said trip-
ping-rod are pivoted. -

18. Inaliquid-meter,in combination, a cas-
ing having a raceway, also having inlet and
outlet openings "communicating with said
raceway; three balls in said raceway; a. de-

tent-pawl for preventing the upward move-

mentof twoof said balls; a detent-rod for pre-
venting the downward movement of said two
balls; a lever having .a pivotal connection
with said detent-rod; and atripping-rod hav-
Ing a pivotal connection with said lever, which
tripping-rod is adapted to be engaged by the
third one of said balls.

19. Inaliquid-meter, in combination, a cas-
ing having a raceway, also having inlet and
outlet openings communicating with said
raceway; three balls in said raceway; a de-
teni-pawl and a detent-rod for holding two of
sald balls; a tripping-rod having a pivotal

connection with said detent-rod, which trip-

ping-rod is adapted to be engaged by said
third ball to withdraw said detent-rod; and
a setting-rod adapted to be engaged by one
of said held balls, for restoring said detent-
rod and said tripping-rod to their normal po-
sitions. S

20. Inaliquid-meter, in combination, a cas-
ing having a raceway, also having inlet and
outlet openings communicating with said
raceway; three balls in said raceway; a de-

tent-pawl and a detent-rod forholding two of

sald balls; a pivoted lever having a pivotal

connection with said detent-rod; a setting-
rod having a pivotal connection with said le-
ver; a tripping-rod; and a detent-hook.

21. Inaliquid-meter,in combination, a cas-
Ing having an endless raceway, also having
Inletand outlet openings communicating with
sald raceway; a shutter for said inlet-open-
ing; three balls in said raceway; a gravity
detent-pawlforpreventingupward movement
of two of said balls; a detent-rod for prevent-
ing downward movement of said two balls; a
setting-rod; a tripping-rod; and a pivoted
lever having a pivotal connection with the
detent-rod, the setting-rod, and the tripping-
rod. : | | o

22. Inaliquid-meter, in combination, a two-

75
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105

110

115
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part casing capable of being folded together, -

and having an endless raceway, also having
l'inlet and outlet openings communieating with
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said raceway, and being provided with annu-
lar chambers adjacent to said inlet and out-
let openings; two independently-movable
closures in said raceway; and means for posi-
tively holding one of said closures, which
means is adapted to be operated by the free
closure to release the held closure.

23. Inaliquid-meter,in combination, a cas-
ing comprising two shells capable of being
folded together, and forming between them
an endless raceway; said casing having inlet
and outlet openings communicating with sald
raceway; atwo-parthinged framework adapt-

ed to support the two shells of the casing; a

measuring mechanism; and a pivoted latch
mechanism for locking the two shells of the
casing together.

24, Inaliquid-meter,in combination, a cas-
ing comprising two shells capable of being
folded together, and forming between them
an endless raceway, one of said shells having

“inlet and outlet openings communicating with

salid racewav: a supportine-framework com-
3 b

posed of two members hinged together, each |

member being adapted to suppmt one of the
shells of the casing; a measuring mechanism;
a locking-lever; and a locking hook havmﬂ‘

25

an eccentrlc cannection: mth sald loekmﬂ*- -

lever.
25. Inahqmd-metel in combmatlon a, Cas-
ing comprising two shells capable of being
folded together, and forming between them
an endless raceway, one of said shells having
inletand outlet openings communicating with

said raceway; a supporting-framework com-

30

33

posed of two members hinged together, each

adapted to support one of the shells of the
casing; aninlet-chamber and an outlet-cham-

ber in one of said members of the framework,

which chambers communicate with the inlet-
opening and the outlet-opening, respectively;
a measuring mechanism; and means for loek-
ing the two shells of the casing together.

HOWARD D. COLMAN.

Witnesses:
A. McG. HUFFMAN,
NELLIE BUNKER.
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