3 Sheets—Sheet i,

(No Model.)

J. W. CULMER.

GAS METER.

_Patented Sept. 23, 1890,

*-_---i—‘-“
-_— -

No. 437,020,

e

Y

%)

%
W &

ey

HINGTON, D. €.

WAS

CO., PFHGTO-LITHG.

THE NOARIS FETERS




3 Sheets—Sheet 2.

(No Model.)

J. W. CULMER.

GAS METER.

ALLAMARLAR R ALLLAAVLALIRLAV AT AR AR ALY ..,ﬁ_.?.._.r:rriﬂﬂtrﬂ#ﬂriﬂﬂiiii.._.._..i.__._r!._.._......r.r.rii....rﬁ.__.___.._._...____._FE-.r.r.......!.._E.i_r._.__!_._..-.!_r.r.._.!r.r!r.rff.—!iitr#rﬂrrﬂﬁr!iﬂi_rfﬂirﬂf!ff/ .\\\ﬁ

\ 7
//

4

2

!

!

'

//._
|\ =

?
\"%
’
#

6

No. 437,020,

L)

\
74
/
\\“
7
73

N

\
N
\
\
)
3
\

N
-

LR i A A g

/fffffffffffffd
<

Z

W

AT TG TITLERLE ST L AT LT HLATULLAATASLH LALLM LALITATLLIAA LI AL AL ALLALL AL S LWL R R AL

il.
&
-

SR TR IIISTIITTEIIIILISI LTI LTI TITETTERIBIETI PL I ERLTTTEEREILY EL LT ISTETLETTTITI RIS ENLTLTIPI I IS LT ETITIEIT AT SIS ITLLIE PISESTILEEECTIRTIERPELECEL IS PP /Y o

6.' Ty - ™~
N . .
. 7 nilis. N .

THE NORMS PETERAS CO., PHOTO-LITHO., WASHINGTON, D. Ca




(No Model.) e o , 3 Sheets—Sheet 3,
' J. W, CULMER. o

. GAS METER.
No. 437,020. Patented Sept. 23, 1890,
ng. o
iz s
z 2 '
/
J
Vi 0 b
Z f ' /
=== " -
~ = 1I1 /3
4
.5
y /8
J 7
Z Y.
Z
: 4




1O

15

20

- UNITED STATES

PATENT OFFICE.

JOIN WOODRUFF CULMER, OF NEW BRIGHTON, PENNSYLVANIA.

GAS-METER.

SPECIFICATION forming part of Letters Patent No. 437 ,020, dated September 23, 1890.
- Application filed April 23,1890, Serial No. 349,092, (No model,)

To all whom Tt may corncern:

Be it known that I, JoBN WOODRUFF CUL-
MER, a citizen of the United States, residing
at New Brighton, in the county of Beaver and
State of Pennsylvania, have invented new
and useful Improvements in Gas-Meters, of

which the following is a specification.
My invention relates to that class of dry

meters which operate by the expansion and
collapse of one or more bellows within a cham-
ber-forming case; and the improvements I
have made in such meter I will now describe
1 connection with the accompanying draw-
ings, and specifically point out in the claims
concluding this specification the precise de-
vices, construction, and combinations of de-
vices which constitute mysaid improvements.

Kigure 1 1s a vertical diameter section of a
meter embodying my invention. Fig, 2is a
vertical transverse section of the same. Fig.

-3 1s a plan view, and Fig. 4 a vertical cross-
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section,of the register-operating device, taken
on the line x x of Ifig. 3; and I'ig. 5is a ver-
tical section taken through the inlet-chamber
and its valve. Iig. 6 1s a vertical section
taken centrally through the meter, showing
the connection of the rod § with the tube 10
and the connection of the latter with the up-
per stud 39 of the bowl.

"T'he case is constructed of any approved

material by casting, stamping, or other means,
and 18 of the general form of two bolted

flanged disks, one of which has perforations

upon its side for the admission of the collared
nipples 26 and the serew-bolt 27. The base

4 1s of similar material, and is slotted 1n its
longitudinal center for the admission of the

flanges of the bolted cases 1 and 3, and the
case 1 1s made fast thereon by means of the
screws 38 33, which pass through the base 4
into threaded openings in the case 1. The
bowl 2 is of like material, and there are con-
structed upon its sides the inlet and outlet
chambers 5 and 0, their one end extending
within the bowl for a distance sufficient to
allow free play of the valves and their other
end extending outside of the bowl a sufficient
distance to form a chamber whose area shall
at any point equal the area of 1ts port or out-
let, as seen in Fig. 5. T'he valve end of each

of these inlet and outlet chambers is bored
out and its gurfaces faced off a right angle |

| with said bore, and its outer end is faced oft

and threaded forthe reception of thecollared
nipple 26. A stud 28, Figs. 2 and 5, 1s cast
or otherwise affixed upon the outer wall of
the bowl 2, and is faced off and threaded in-
teriorly for the reception of the screw-bolt 27.
At a point in the top of the rim of the bowl
2 and vertically in line with the stud 23 there
is cast or otherwise affixed the stud 39, which
extends within and without the rim of the
bowl, and which is bored out outside the bowl
for the reception of the ratechet-wheel stem 85
and turned off outside the bowl toreceivethe
slotted arms 29 30, and said stud is slipped
within the bowl for the reception of the tube
10. It will beseen that this form of construc-
tion permits all the machine-work to be done
rapidly and accurately by the use of ordinary
tools and without special devices. The ma-
chining of the bowl being finished, the valves
17 17 are placed within their respective ports,
each pair of valves being attached to a stem
94 24, The collared nipples 20 are screwed
through the openings in the case 1 into the
threaded end of the chambers 5 6, and the
machine is ready for the erection of the move-
ment.

The foot 7is constructed with a central hub
7* and with two pairs of brackets—one pair at
each horizontal extremity of the foot 7. T'hese

brackets 7> 7¢71 7¢ are bored out upon a hori-

zontal line for the reception of the pins 23 23,
and the hub 7* is drilled or centered for the
reception of the rod 5. The foot is made fast
within the bowl 28 in such a manner that the
horizontal line passing through the pins 25 2o
shall be at right angles with the vertical rod
S when in position. Upon each of the pins
23 there is fitted a rocking lever19, having 1ts
lower end bored for the reception of the pin
23 and its upperendcrotched to embrace the
valve-rod 24, and connected thereto by the
pin 25, passing through the said valve-rod and
through lateral slots in the crotched ends of
the lever 19. Upon the pin 23, and in contact

with the lever19,is fitted the weight-leverls,

having its lower end fitted to rotate easily
upon the pin 23 and its upper end enlarged
or weighted to insure its drop upon passing
the vertical centfer in rotating. Upon that
side of this weighted lever in contact with the
rocking lever 19 there are two projections 21
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21, so arranged, relatively to each other and |

to the rocking lever 19,that when the weight-
lever 18 is rotated upon the pin 23 at the
moment of passing its vertical center the pin
or projection upon tkhat side from which the

rotation begins is brought into contact with

the rocking lever 19 and causes it to rotate
with the said weight-lever 18 and to reverse
the valves attached to said rocking lever, by
means of the pin 25 passing through the

- valve-stem 24 and the crotched end of the

rocking lever 19. The construction, arrange-
ment, and operation of the valves and levers
upon the pins 23 are in every respect similar,
as described. N

The rod 8 has made fast upon it a wing 9,
with its inner end bored for the reception of
a pin,and the tube 10 fits overthe upper por-

- tion of said rod S and has made fast to said
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30 and alsoacrossthe leather.

tube the wing 11. Theouterends of the wings
Jd and 11 are connected with the links 12 13
by the pins 40 40, and the other ends of such

links are in like manner connected to-a spi-
~der 14, to which a disk 15 is attached in the
ordinary manner of making such connections.

‘The lower end of the rod 8 is placed in its
step or recess at 73, the upperend of the tube
10 is fitted within the projection 39, and the
forked swinging lever 41 is made fastin place
upon the rod 8. This swinging lever 41 is
constructed with a central hub embracing the
rod 8 and two arms extending in diametric-
ally-opposite directions from said hub and
forked. or divided ‘at their extremities, the

forked portion being turned at a right angle
to the arms, and spreading slightly as they ex-

tend downward. The forked arms are placed
astride of the pins 20 20 and the hub made

Tast to the rod 8.

A disk 15, having a Jeather diaphragm. 16
made fast to its pemphery, 18 fixed to the-spi-
der 14 by a screw or bolt, and the other edge
of the leather is made fast to the open edge
of the bowl 2.. Upon the upper outer edge
of the disk 15 is attached by solder or other-

wise fastened a verticalfinger31. (SeeFig.2.)

The:stud 39 upon the outer portion of the
bowl 2 has. placed over its outer periphery
the plate 30, Fig. 3, having a slotted arm ex-
tending diagonally over the top of the leather
diaphragm. 16, and upon such plate a second
counterpart plate 29, with its slotted arm ex-
tending diagonally across the arm of the plate
‘Attheintersec-
tion:of .these slots the finger 31 is inserted
through both slots.. A ratchet-wheel 32 is con-
structed with i1ts stem 33 introduced upon the

Jlower side of the wheel into the recess in the

stud 89, and the stem 33 is elongated above the

wheel to extend throu gh a proper opening in -

the case. 1. OQutside sueh case this stem may

" be attached in any approved way to the-pri-
. mary wheel of a registering device, and such

device may be attached to the case in any ap-
proved manner. Such connection and attach-

ment, forming no part of my invention, is not |

| shown..

437,020

The plate 29 is fitted with the pawl 35 and
spring 36, and the plate 30 is fitted W1th the
pawl 34 and Sprlnﬂ' 37.

The case.s 1s placed over the disk,its flange
introduced into the slot 45 in the base 4, and

the case closed by the union of the flanges by

means of serews or bolts or solder.

Assuming the meter to be connected with
inlet and outlet pipes attached to the nipples
26, and to occupy the position shown in the
section, Fig. 2, the inlet-valve would be open
outside of the inner chamber and the outlet-
valve would be closed inside the inner cham-
ber, and the flow of gas would cause the disk
to move inward, the chamber to collapse, and

the gas contained within the chamber to be

expelled through the outlet-valve. The mo-
tion of the disk would be transmitted to the
rod 8 and tube 10 through their connecting
links and wings. The swinging lever 41 would

be rotated upon and by the rod 8§ through-a

horizontal are, and the forks thereon in con-
tact with the pins 20 20 would cause .the
weight-levers 18 18 to rotate through-a verti.
cal arc upon the pins 23 23 until they pass
the vertical center, when they drop. by force
of gravity and the projections 21 21 cause the
levers 19 19 to be reversed and the relation

of the valves to their ports thereby changed.
The inlet-valve being now opened into the
inner chamber and the outlet-valve opened

from the outer chamber, the Inner cham-

ber is.expanded by the mﬂowmg oas, and the

gas in the outer chamber is.expelled through
the outlet-pipe. The reciprocating motion of

the disk 15 causes the finger 31 to impart to -

the plates 29 and 30 a rotative motion upon
the hub 39, and thus through the pawls-34
35 a continuous forward motion is transmitted
to the ratchet-wheel 32, and by it through the
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stem 33 to any approved. registering device.

It will be seen that this form of .construction.

of case and bowl, which becomes a partof the

case,admilsof the erection therein of anyform

IIO

of actuating mechanism otherthanthatshown

and described; that it is cheap.of construe-
tion, simple in form, and admits of access to .
11§
and fitted with ordinary tools and: without
speclal appliances for the boring, facing; or.

all the working parts, and can be constructed

threading of the chambers or ports.:

It will ‘be seen that the 1*egister-a(£tuating o

device herein illustrated and described may

120

be connected to a registering-device either .

within or outside of the outer case, and may

itself receive motion: from a.finger attached

to any reciprocating part or member of the
theretore, that changes may be made in the-

meter-actuating mechanism. It is obvious,

construction of the various parts without de-

parting from thespirit of my invention or the.. -

scope of theclaims, and it will be understood

that the precise construction set-out herein:
has been given because it is the. preferred
| constluctlon

In Figs..2 and 3 the outlet - chamber is

| shown a,_nd the diaphragm or bellows is ex-

‘130 -



'f01‘med at one Slde of the meter-c
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panded and about to undergo a collapse. The | case, by threaded-collar nipples, ag dnd for

provision of the inlet and the outlet cham-

from the disk side of the bowl gives the ad-

vantage of having these m,lve chambers
case 1n a
single casting, of utilizing said chambers as
the means of securing the bowlto the case in

- a simple and effective manner by -external at-
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tachments, and of easily and conveniently
mounting and securing all the partstogether.
The inlet and outlet ehambers are formed so
as to project the inner and upon the outer
sides of the bowl and their walls stand ver-
tically, and each has a scerew-threaded open-
1ng In itsupper outervertical faccand turned

valve-openings in its inner lower part. The
turned face of this threaded-chamber end

forms a flat seat and tight joint upon the in-
ner wall of the case, while the collared nip-
ples screwed into said threaded-chamber
ends form tight joints on the outer side of
the case and also serve as couplings for the
inlet and outlet pipes at the same side of the
meter. 'T'he bowl is further secured to the
case by thestud 28, having an interior screw-

threaded bore and placed below and cen-
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trally between the valve-chambers, so as to
abut againsttheinnerwall of the ease through
which a serew-bolt 27 passes into said stud.
Referring to Fig. 6, it will be seen that the
rod 8 extends up through the sleeve of the
swinging wing 11, and Lhe tube 10 is secured
within 5:-11(1 sleeve upon the npper end of said
rod and upon the inner shouldered projection
39 of the bowl-rim, so as to form a firm and
secure mounting ior said rod within the bowl.
The ar mngement of the bowl within one of
the case-sections gives the advantage of op-
erating the meter with a single collapsible
and expansible diaphragm within the other
section of the casing. It simplifies and ren-
ders the construction of the meter more com-
pact and more durable, and gives the advan-

tage of mounting the valves side by side in

’the flatfaceof a smﬂle casting, which 1s firmly
secured to one of the flat deeb of the case.

Having thus deseubed my invention, what
L elaim is— -

1. A gas-meter case eonsisting? essentially,
of a longitudinal slotted base, a flanged half-
case having openings for inlet and outlet nip-
ples, for a %tudnvscrew and fora register-actu-
ating stem, a bowl mth ported inlet and out-
let chmﬂbers having threaded openings co-
incident with the nipple-openings in the case,
and a close half-case attachable by screws or
other means to the working half and to the
base, as shown and deseribed, and for the

purpose set forth.

2. In a gas-meter, a bowl or base for the re-
ception and erection of an actuating and valve
mechanism having ported inlet and outlet
chambers with threaded outer openings, ¢o-

incident with nipple-openings in an outer
case, for attachment to and within such outer |

-»

bers extending Dboth inward and outward

outer

the purpose set forth.

In a gas-meter, the combination of a foot
h:«:wmg a central projecting step to receive a
vertical rod, and at its extremities brackets
for the reception of horizontal pins, a serew
for attachment to the vertical bottom or back
of a bowl or base, with a bowl or base having
inlet and ountlet chambers and attached to and
within an inner case by means of threaded-
collar nipples passing through such outer

case into threaded openings in the outer ex-

tremities of the inlet and outlet chambeurs,
whereby the ase 18 mounted ready for the
fitting of its mechanism, as shown and de-

SCr ll}eﬂ

4, In a gas-meter, the combination of the
foot 7, having at each extremity a weight-lever
and a rocking lever with a rod rota,twe cell-
trallv between said levers, and bearing the
forked swinging lever 41, engaged with the

projections upon sald. Wel”ht leverﬁ, as and
for the purpose set forth. |

5. In a gas-meter, the combination of two
opposite weight-levers actuated by a forked
swinging lever upon a rotative vertical rod,
two opposite rocking levers crotched and
pinned upon valve-stems, as 24 24, and em-
braced between projections upon said weight-

levers,as 21, and rocking upon the horizontal

pins 23 23 with weight-levers, with a rotative

rod euntnﬂly stepped Dbetween sald levers, a
tube rotativeuponsaid rod and stepped within
a base or bowl at its top, wings upon said rod
and tube linked to a disk, a leather diaphragm
connecting such disk W1t11 sald bowl, and an
inclosing-case, as shown and descubed,, and
for the purpose set forth.

- 6. Ina gas-meter,the combination of a ver-
tical rotative rod with a ring, a vertical tube
concentricwith said rod and rotating about it,
with awing, the rod stepped at its bottom upon
the foot 7, and the tube at its top within the
stud 39, with the links 12 13, and spider 14,
connected by vertical pins and forming a par-
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allel device for the attachment of a disk or

diaphragm, as and for the purpose set forth.

7. In a gas-meter,the herein-described reg-
ister-actuating device, consisting essenticﬂly,
of two counter] part rotative phtes with spring-
pawls and diagonally-siotted arms, a finger
attached toamoving disk and passing through
the slots in said arms, and a ratchet-wheel
engaged with said pawls and having a stem
passing through the outer case for. engage-
ment with a registering device, Whereby a
continuous forward movement 1s given to the
stem by the reciprocating movement of the
disk, as shown and deseribed.

8. In
case, an inner collapsible chamber
formed by an inlet and outlet chambered
bowl, a disk and a diaphragm, leather con-
necting said disk and bowl, an actuating
mechanism operating inlet and outlet valves
and 1tself operated by the expansion and col-

a gas-meter, the ecombination of an
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lapse of said collapsible chamber and an outer | ism ereoted within said bowl substantlally as 40
case and base, with a register-actuating de- |

vice consisting, esqentla,lly, of two eounter—
part plates bearing spring-pawls and having

slotted arms extendm o in diagonally- opp051te

directions, a, ratehet-w heel engaged with said
pawls and having a stem for attachment to a

egistering dewce and a reciprocating finger

passmcr thloucrh sfud slotted arms and rotat—
ing them upon a common center by its recip-
1oeat1nﬂ' motion, as shown and described.

9. In : a ﬂ‘as-meter an inclosing-case and an
inner bowl the latter formed with the inlet
and the outlet chambers extending upon the
inner side and upon the outer SldeS of the

flat face of said bowl, the upper end of each

chamber having a flat turned face and a
screw-threaded opening therein, the lower
end of each chamber having a Valve,suitable
valve-operating mechanism erected within

said bowl, and screw-nipples for securing the

threaded uppu-ehamber ends in coincident
relation with inlet and outlet openings in
sald case, substantially as deseribed.

'10. An inclosing-case for gas-meters, con-
structed of two ﬂ.cmn'ed Sectlom one of which

has the inlet and the outlet openings in its

flat side, in combination with a longitudi-

‘nally-slotted base-support adapted to receive

the flanges of said case and secured thereto,
substa,ntmlly as described. | |

11. In a gas-meter, an innerbowl cast with

the inlet and the outlet chambers, and anin-
terior screw-threaded stud on its flat side, in
combination with the screw-nipples entering
coincident openings in thecase and in the up-

- per-chamber ends, and the screw-bolt enter-

ing coincident openings in thecase and stud,

the valves, and the valve-operating ‘mechan- |

457,62)

__descrlbed

12, In a gas- meter ‘an’ interior bowl cast-_

with the inlet and the outlet chambers on its
flat side, in combination with the serew-nip-
ples entering coincident openings in the case

and in the upper-chamber ends, the valves, .

45

valve-operating mechanism, and the register-

actuating mechanism er ected upon said bowl,
substantlally as described.

13. The combination, in a n'as-mete] of the
inclosing-case, the bowl and its b_ellowq the

1 valves, the rod 8, and the tube 10,_b0th the
latter stepped into the bowl, the valve-oper-

ating connections, arms rotatively pivoted
upon said bowl having spring-actuated pawls
engaging a ratchet-wheel of the registering
device, and a device connecting the bellows
and the said rotatively-piv oted arms, sub-

‘stantially as described.

14. In a gas-meter, the melosmnr-cdse, the

bowl and its bellows, the valves, the rod 8,and
the tube 10, both the latter stepped into the

bowl, the valveeoperating connections, and

means for operating the registering device,

consisting of the slotted crossed arms rotat-

ively mounted upon the bowl, the spring-ac-
tuated ratchet-pawls carried by said arms,
the ratchet-wheel of the registering device

engaging said pawls, and the arm or finger

-engaging the sald crossed slotted levers, sub-

stantldlly as described.

55

In testimony whereof I have her eunto set |

"my hand in the presence of two subseribing
‘witnesses.

JOHN WOODRU[‘I‘ CULMER.
“Witnesses:
| L.oUIS EDGAR,

JOHN P. EDGAR.
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