No. 654,309. . ~ Patented luly 24, 1900.
o A. EHEBALD. - T

GAS METER.

o (Application filed Nov. 24, 1899., | o
(No Model.) - 3 Sheets—Sheet |,

Iy S ;
2 —

I : < “13 | .
X { | v Y 47 Fe 30
7 * | v | |

Zgz | ||| T\ 2%

W

i s sk A AR A

I ' ' 1

L SRR 6 PR ¢ LR CE R | 73
| b ) R O NS 7 S % !
I L 4
| ”z_‘_"—' . . .\.‘ [ 2y ‘ A .J" R - |
1 : b ’ |
L

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTQN, D. C,

.......




No. 654,309, Patented luly 24, 1900.

A. EHEBALD.
GAS METER.

| | (A.ppliqa.t?un filed Nov. 24, 1899.) . |
(No Model.) | o | _ | | 3 Sheets—Sheet 2.
Fig 4 - Frgs
Fig.5 \
= \ ‘
|
| 21
% 67 (@ 19
5 | Hip . e i l‘
‘f"? [ ﬂ r e
8 — 1k ] 6/
25 ’ 7
AN
B 1 &
R S 30 =—2) 34
1 v 1 JAN7
g 8
s 6
y 6 5
1 4 73
J | | {3
4549 0 4% '
75— E M V) 9 *4‘1 | E
1l 73 N N
| o '_d’/ ;
16 16
“* ¢ 1 44
421 A
8 8
7 .
4 12401 Wed 7
6 9
38 37
%iW:

| bris aH ’13-:}

THE NOQRARKS PETERS. CG.. PHOTO.LYTHO., WASHINGTON, D. C,




No. 654,309. I B | ' Patehtédl ly 2
_ A EHEBALD. uly 24, 1900.

GAS METER.

| ~ (Application filed Nov. 24, 1899.) ; o
(No Model.) - _ - - 3 Sheets—Shest 3.

Fig.8

'
e
|

‘-éf

—
—r
7
e —
P e dghe  whed

e . J‘"j

- rﬂ—-——nﬁ-—-’ﬂ'*_-

- Sl k- —

—
_! =
) I! -
-
: o [} iy
| ’ “w ™ . ! -
I 4 | d . =1
o | T =
Yo% ? i =
N2 ¢2F A : 67 o S—
. LY | — o ——— et

| BN | 1 0

y ' ; . = Hm

\ g . S R "1 = B

> b W L = = e S
AL N NI arve Y | ———
| , b T
_6'2 i 61 w;"
[ 1] /-
fol
y .
]

]

THE NORRIS PETERS CO., PHOTCHLITHO,, WAEHIHG‘I:’GH, I, -I:




IO

20

30 p

35

40

45

is a full, clear,
~ence being had to the accom panyingdrawings,

partments or chambers 1, 2, and 3.

"UNITED STATES

W Ty o F e T Tyt

~ ADAM EHEBALD, OF NEW YORE, N. Y.

" GASFMETERf.; -

SPECIFIO‘ATION formlng' pa,rt cf Letters Patent No. 654, 309 dated J uly 24 1900

| Applmatmn filed havember 24, 1899, Serial No. 738,1 81 (No model.)

To a&ZZ whom it ma J COTLCOTTi: |
3eitknownthatl, ADAM EHEBALD, of N ew

York, county and State of New York, have |
mvented certain new and usefil Improve-—,

ments in Gas-Meters of which the following
‘and exact specification, 1efe1-—

Wherem-—-—
Figure 1 is an elevation partly-—sectlonal

view of m yimproved gas-meter, the front wall

of the meter being removed. b ig. 2 is a top
partly-sectional view thereof, a se(,tlon of the
top plate broken away to show the operating
mechanism. Fig. 3isa sectional view on line
3 3indicated in Fw 2. Figs.4anddareeleva-
tionand sectmnal views, respectwely, of inlet

and outlet pipes, ShOWlI]ﬂ" the construction of -

their condensation- poekets Figs. 6 and 7 are
isometric views of the guide-wires for the bel-
lows, Fig. 7 showwﬂww the guide-wires can
be removed from thelr lugs. I‘w‘s 8and 9 are
elevation and sectional views, 168pectwely,
of the index-door. Fig. 10 is a front ele-
vation of the index-frame and mechanism,
the dial of the index being removed. Iig. 11
is a side view thereof.
view on line 12 12 1ndlea,ted in Fig. 2. FRig.
13 is a sectional view of a stufit nfr-box Hig.

14 is a view showing how the pa,ekmn* 1S ap-
lied to the ﬂaﬂ-wue

known as ‘“dry” meters; and it consusts of
the hereinafter-described improvements in

the construction of such meters as set forth in

the United States Letters Patent No. 448,643,

ocranted tome March 24,1891, These] 1mprove-
ments are illastrated in the accompanying
drawin gs,in which similar characters of refer-

ence indicate corresponding parts in all the

figures of the drawmgs

"The casing of my impr ovec’l gas-meter is di-

vided by pﬁl‘tlthHS a and o' into three com-
These
compartments are air- tlﬂ'htly closed and iso-
lated from each other. In each of the com-
partments 1 and 2 there is a piston-bellows A,

‘each consisting of two metallie disks 5 and 6

and of a eollapmble rim 7, suitably secured
to flanges 8, joined to dlsks 5 and 6 on theilr
cmeumference

In the meters heretofore known the disks
6 of the plsison -bellows are soldered on their

‘moved by chiseling from the partition:
my improved construction this trouble is

]j 1g.12 18 & sectlonal_

My mvenmon relates to all ﬂ'as metels'

the compartments 1 and 2.
admission are opened and shut alternately

peuphel y Lo the partition- Wdll a, and as itis

quite often necessary to remove the piston-
55

bellows for repairs the disks 6 must be re-
In

avoided. Disks 6 are secured-at 9 to disks
10 by soldering or screwing them on air-

tightly. The latter are Soldered on their en-.
tire circumference to the partition-wall a.

Inlet-tubes 11 connect with the spaces con-.

60

fined between disks 10 and partition-wall a

on the upper end of the meter and drip-tubes

12 below. When taking apart the meter, it

is only necessary to loosen disks 6 around the

aperture at 9, whereupon the piston-bellows
may be removed To disks 5 are secured

plates 18, on which are mounted flags 15,
swinging on pins 16 between luo's 14 of the
carriage - post. Flag-wires 17, set 1n bear-

ings 17/ and stufﬁnﬂ' boxes D’ aud D=, are se-
?cm ed to the other ends of flags 17.
erate erank-shaft 19 by means of toggle-joints
21 and 22 as the piston-bellows A pulsate.
Valves 23 and 24 are connected by links 25 -

They Op-

70

75 -

and 25, respectively, to the same erank-shaft

‘19, and are thus operated by the actions of

the piston-bellows A, opening and closing al-
ternately the ports thwuﬂ'h which the gas
passes to and from the compartments 1 and

2 and to and from the piston-bellows A and

from the meter into pipe 35, connecting with
the outlet-pipe. The gas enters the meter

through pipe 27 and passes throungh channel
96 and aperture 28 into cempartment 3" and
through ports 29 and channels 30 and 30" into

inlets 11 and through these inlets into the

80

piston-bellows A and through ports 31 into

These ports of

by valves 23 and 24, which at the same time

in reversed order open and close ports 32, per-
mitting the gas to escape from the meter'
-throuﬂ'h channelb 33 into the pipe 35.

It is well known that 111um1uat1ng—-gas! al-

Q0

95

ways car ries a considerable quantity of cor-

rosive vapors and other condensible sub-
stances, which accumulate in the meter, caus-

ing the parts of the meter to rot and rust.
It is also well known that where meters are
exposed to low temperature these accumu-
lations of condensed moistures are liable to
‘ freeze and to render the meters inoperative,

100
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- To avoid as much as possible these ill ef-
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fects of condensation, I provide both the in-
let and the outlet pipes 27 and 35 with pockets
34, extending below the channels 26 and 33,
respectively, in which the products of con-
densation accumulate. Similar pockets or
drip-tubes 12 are provided connecting with
the space between the partition-wall ¢ and
disks 10, to which piston-bellows A are se-
cured. - The aggregations accumulating in
pockets 34 may be discharged through aper-
tures provided in their bottoms and normally
closed by drip-screws 36. The aggregations

In pockets 12 are discharged through aper-

tures closed by a similar drip-serew 37, and
from the compartments 1 and 2 through ap-
ertures provided in the bottom of the casing
closed by drip-screws 38. These apertures
are in the lowest point of the casing of the
meter, andtherefore the meter can be drained
at any time without changing its position.

The diameter of the piston-bellows is con-
siderably smaller than the diameter of the
casing and the piston-bellows are so located
in the casing that their flexible rims 7 do not
come In contact with the walls of the casing
in any position.

The considerable clearance between the

rims 7 of the piston-bellows and the walls of
the casing prevents the condensed substances
accumulating in the casing to come in con-

tact with the rim, and the rotting of these

rims is avoided and the period of usefulness

of the meter greatly extended.

Toavoid any possibility of piercin gtherims
7 of the piston-bellows A by a suitable point-
ed instrument inserted through the apertures
closed by the plugs 38, plates 39 are provided.
These are secured to the casing, preferably
soldered thereto, as shown in Fig. 3.

The mechanism indicating the quantity of
gas passing through the meter is also oper-
ated by the pulsations of the piston-bellows
A, the connections being so adjusted that a

certain number of motions of the piston-bel-

lows indicates one cubic foot of gas. This
arrangement Is based on the assumption that
by each expansion and contraction of the pis-
ton-bellows a certain quantity of gas is de-
livered and that the aggregate quantity of
gas thus passing through the meter is one e1-

- bie foot.

55
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In meters heretofore used when the gas is
delivered under high pressure or when the
quantity of gas passing through the meter
nearly exceeds its capacity the piston-bellows

do not work reliably, and then the register-

ing mechanism is driven at a greater or less
speed than that corresponding to the quan-
tity of the gas actually passing through the

meter, because the gas flowing into the D1s- |

ton-bellows at a high pressure expands them
before it is fully filled, thus closing the inlet-

~ports, and then again the compression bein o

correspondingly retarded the ports are f ully
closed, the gas passes through the meter with-

out actuating the piston-bellows, and conse- |

—

guide-wires after the meter is repaired.

quently the meter registers less gas than ac-
tually passes through it. To avoid this and
to secure a reliable working of the meter, I
provide covers 41, which are soldered or
otherwise affixed to disk 6, as shown in Fig.
3, and cover the apertures through which the
gas flows into the bellows. These covers
break the force of the current of gas and di-
vert its flow downwardly, as indicated by the
arrows. By this arrangement I obtain the
result that the bellows expand egradually as
the inflowing gas fills them and contract
again in the same proportion as the gas es-
capes. ‘L'he valves 23 and 24 then fully open
and fully close the ports, and the meter reg-
isters safely the correct quantity of gas pass-
ing through it, the motions of the registering
apparatus being governed solely by the ac-
tual quantity of the flow of gas through the
meter. | | |

Another improvement in the construction
of my dry meter is embodied in the hinge or
pivot connecting flags 15 to lugs 14 of the
carriage-post. It is necessary that this con-
nection be safe and working with the least
possible friction.

/°

80
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In the meters heretofore used a fixed stud

18 usually provided in the lower lug and a

95

short pin set or serewed through the upper

lug into the bore of the flag. This arrange-
ment is not satisfactory. If the parts of the
joint are made snugly fitting, considerable
friction is created, retarding the working of
the flag. If the parts are not fitted snugly,
the joggling interferes with the proper work-
ing of the flag. I therefore make the Iugs
14 somewhat farther apart, or, as it is ex-
pressed more popularly, make the carriage-
post longer, than the width of the flag 15 re-
quires and fit pin 16 snugly into the bores of
the lugs 14 and in the bore of the flag. This
arrangement secures free and smooth work-
ing of the flag. To avoid sliding of the flag
along the pin, I provide an elastic concave
washer 43, which is inserted between the flag

and the lug 14 and holds the same in position

with the least amount of friction. Pin 16 1s
secured in its place by a cross pin or wire
fastener 44, set in a transverse bore provided
on its lower end. o |
A further improvement in the construetion
of the meter is illustrated in Figs. 6 and 7.
When it is necessary torepair the piston-bel-
lows, the guide-wires 45, which are jJournaled
in lugs 46, greatly interferp with the work.
Heretofore it was necessary to first remove
the lugs 46 before the guide-wires could be
disengaged. Thisinvolvesconsiderable labor

and trouble, and it is also difficult to replace
them exactly in position and arrange the

avold this trouble, I use lugs made of soft
metal and split one of them, as shown in Figs.
band 7 at 47, transversely through the bore in
which the guide-wires 45 are inserted. When
it is necessary to disengage the guide-wires45,

the split Ing is spread apart by screw-driver

To
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or chisel, asshown in Fig. 7.
islifted from the bore and Wlthdrawn by shift-
1ng to one side in the direction of the other
1110' When the meteris repaired, the guide-

wires are again replaced and the split lugs |

pressed together by pincers. This oper emtmn
1s much more simple and rapid.

Another improvement is embodied in the
coustruction of the stuffing-boxes D, D', and
D? and in the arranﬂ‘ement of the packmﬂ'
therein to prevent the escape of gas through
the bearings of the flag-wires 17 and shaft 19.

‘Hach of thesestuffing-boxes consists of a tubu-

lar box 48,so0ldered to the partition ¢',asshown
in BFigs. 1 and 13, or sunk and soldered in an
aperture made therefor in" the partition, as
shown in Ifig. 12. The upper ends of these
boxes 48 are open and screw-threaded and
perforated plugs 49 screwed therein. The
upper ends of these plugs 49 are enlarged into
tubular cups 50.
19 are snugly fitted in the bores 51 of the cups
43 and in the bores 52 of the screw-threaded
plugs. There are two packings provided, one
In the box 48 and another in the cup 50 of
the plug. The packing in use inthe box con-
sists of a piece of soft twine 53 or similar ma-

terial saturated with some semiconsistent

fatity substance and of a plug 54. The twine
packing is wound around the flag-wire or
around the shat® for about one-fourth of the
length of the box, and then the plug 54, which
i1s preferably a (301 k washer boiled in oil orin
paraffin and snugly fitted into the box, is set
thereon, the twine packing bemn*cha,wn over
1ts side, as shown at 55 in Fig,. 1-3-, and then

agaln wound around the flag-wire or shaft

until a thickness is obtained filling about
Then the plug 49
is screwed in tightly, whereby the packing is
compressed. 'T'he object of the described
winding of the twine packing 53 is to facili-
tate the withdrawing of the same and of the
washer 54 from the stuf ng-box. When this
1s required,the plug49is anserewed , thetwine
packing is unwound until the washer 54 is
reached, and then by pulling it this washer
is drawn up from the box, whereupon the re-
maining part of the packing is unwound and
removed. The additional packing provided
in the cup 50 consists of a washer 56, made of
the same material as plug 54, and of a filling
o7, of tallow or some other semiconsistent

fatty substance, which is filled on top of the

washer 56 somewhat compressed.
- Ag shown in Iig. 12, the stuffing-box of the

shaft 19 is set necessarily right underneath

60

the worm-wheel 67, transmitting the motion
oif this shaft to the index mechanism. To
avold the necessity of always dismounting the

gear and links set on shafti 19 whenever the

packing 18.to be renewed or attended to, this
worm-wheel is provided with an upwardly-ex-
tended hub 18 and a recess 18, into which the
upper part of cup 50 may be receded when
plug 49 is unserewed from the box 48,

The flag-wires 17 or shaft.

J
|

index.

tion to insure its proper operation.

The guide-wire 1 - this arran O"ement it is rendered possible to ex-

change or o refit the same at any time with-
out dlsmoummtr the other parts of the mech—
anism. -

Another partof my invention relates to the
improvements in the manner of pivoting the
door upon the casing covering the dial of the
This is 1llustlated in Higs. 8 and 9.
Heretofore this door E tvas hlnﬂ‘ed to the cas-

ing in the mannershown in I‘lﬂ*s 12 and 13 ot
‘my aforerecited Letters Patenb No. 440,643,
The defect of this arrangement rests therein

that the hinge partof thedoor iseasily twisted

and torn and that when dismounting the door
the hinge must be unsoldered along its entire

length. In the arrangement shown in Figs.

3 and 9 the door K is provided with a tubnlat".
fold 58,extending its entire len gth,and is held

to the casing by two pivots 59, bent at right
angles and ha,vmﬂ their Shmtel ends soldered
in the casing, as shown at 60 in Fig. 9, and
their longer ends inserted in the tubular fold
56 of the door. The advantage resulting

from this arrangement is that the bearing of
the door is ettended for its entire length, &nd

thereby the liability to twist or br ea]z ﬂ*reaﬂ}
reduced. Another advantage resulting there-

70
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from 1is tha,t the removing of the d_oors from

the casing requires only the unsoldering of
one of the pivots 59 from the casing, whel e-
upon the door can be readily disen waﬂ‘ed from

the other pivot.
- Another part of my invention relates to t.he_

manner of fixing the index mechanism in the
meter. The 111dex mechanism is mounted in
a frame and must be secured in correct posi-

quently happens that this mechanism must
be removed, and the greatest difficulty is then

fact that in the meteIs heretofore employed

the frame i1s provided with legs which are sol-

dered upon the table or upper partition-wall

o, and of course it is not easy to set the frame

agaln exactly in the old position. To avoid

J[Jhlb trouble, I make the legs 61 of the index-
frame tubular as shown in Fig. 10, and pro-

vide two posts 62, which I secure to the table
or partition ¢’ in the required position. In
addition to this I provide the flange 63, se-

cared to the index-frame, and bent, as shown:

in Kig. 11. The bend of this ﬂange corre-
sponds with the distance between the parti-
tion ¢' and the flange 64 of the face portion
of the casing of the metel

undemeath flange 64,and in conjunction with

studs 62, which ﬁt snunly into the legs 61 of

the frame, holds the index-frame seeur-ely in
place. Flange 63 is moderately flexible to

permit the withdrawing of it from engage-

ment with

lange 64 by bending the same,

whereupon the mdez mechanism can be re-
moved by lifting it upwardly. Itisapparent.
that in this arrangement there is no dlfﬁtculty
experienced in removing and resetting the in-
By i dex mechanism in its pla.ce in the meter, and

It fre-

Thig flange is slid
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100

105
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that all trouble involved in readjusting the
same relatively to the other parts of the meter
1S obviated.

‘I claim as my invention and desire to se-
cure by Letters Patent— |

- 1. The combination with a gas-meter com-
prising a hermetically-sealed casing divided

‘into gas-tight compartments isolated from

each other,piston-bellows operatively mount-
ed in the compartments and connected with
the mechanism actuating the registering de-
vice, an inlet and an outlet tube, channels
connecting the inlet-tube, the compartments
and the piston-bellows and channels connect-
Ing the piston-bellows and the compartments
with the outlet-tube, of flexible guards se-
cured to the inner disks of the piston-bellows
and extending across the apertures thereof.

- 2. The combination with piston-bellows of

a gas - meter provided with guide-wires, of
lugs, for supporting the guide-wires, made of
soft metal and split longitudinally through
the bearing of the guide-wires.

3. The combination with piston-bellows of

a gas-meter of convex disks secured to the

partition-walls of the meter,having apertures
in center provided with suitable flange for af-
fixing thereto of the inner disk of the piston-
bellows; the convex disks forming, conjointly
with the partition-wall of the meter, cham-
bers extending below the inlet-apertures of
the piston-bellows; and of drip-tubes com-
municating with the chambers and provided

~with apertures for discharge of sediments ac-

cumulating in the chambers.

4. The herein-described means for connect- -
ing the flag to the outer disk of the piston-

bellows consisting of a carriage-post having
lugs wider apart than the width of the flag,
a bore throughout the entire width of the flag,
corresponding bores in the lugs of the car-
riage-post, a concave washer set between the

flag and the carriage-post, a hinge-pin passed |

4 654,309

' through the bores in the lugs of the carriage-

post and provided withatransverse bore onits
lower end and a flanged head on its upper end
and of a cross-pin set in the transverse bore
of the hinge-pin.

9. The combination with the index-door of
a gas-meter provided with a tubular fold, of
two pivots bent approximately at right an-
gles and having their short ends soldered in
the casing of the meter and their longer ends
inserted in the tubular fold of the door.

6. The combination with mechanism for
transmitting the motions of the piston-bel-
lows to a registering device and comprising a
stuffing-box consisting of a box and a plug
screwed therein, a crank-shaft journaled in
the stuffing-box and driven by the pulsations
of the piston-bellows, of a gas-meter, a worm-
wheel set on the same shaft immediately
above the stuffing-box and having a recess to
admit the plug of the stuffing-box substan-
tially as and for the purpose specified.

/. The combination with a gas-meter pro-
vided with mechanism for registering the
quantity of gas passing through the meter

set above the operating parts of the meter and

driven by the apparatus conveying the gas
into and from the meter, of means for fixing
the mechanism removably in position, com-
prising studs affixed to the ypper partition-

45
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wall, tubular legs secured to the frame of the

registering mechanism and fitted on the studs,
a flexible flange affixed to the frame and ad-
Justed to engage with the flange of the face
portion of the casing.

In witness that I claim the improvements
described in the foregoing specification T have

signed my name in the presence of two sub-

seribing witnesses.
ADAM EHEBALD.
Witnesses:
JOHN A. PAULSON, |
ROBERT VALENTINE MATHEWS.
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