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To all whom @ may conceri,

Beit known that I, JoEN W. CULMER, a ¢ili-
zen of the United States, residing at the bor-
ough of New Brighton, in the county of Bea-
ver and State of Pennsylvania, have invented
certain new and useful Improvementsin Plu-
ral-Piston Gas-Meters; and 1 hereby declare
the following to be a full, clear, and exact de-
seription of the same, reference bheing had to
the accompanying drawings, wherein—

Figure 1 is a horizontal section of a meter

embodying my invention, taken on the line a |

@, Fig. 2; and Fig. 2 15 a vertical transverse
section of the same, taken on the line i 1,
Fig. 1.

Like figures referto like parts whereverthey
ocecur.

My invention relates to that class ol “dry

meters” in which the measnrement is effected |

by the reciprocating action of a piston or pis-

form of stich meters heretofore devised has

consisted of a bellows or a plurality of the | .
and 9, w hich terminate in tubular heads or

same attached gas-tight to pistons or suitable

heads and to a base or bases, the space in-
closed within the bellows hetween its pomts _ _
- of each is without said ving 5 and between 1t

taken as the unit of measurement, and in

such caseswhere two or more bellows and pis-
tons were used the piston-heads and attach-
ments were made complementary to each
other, the action of one piston and bellows
operating the valves and controlling the in-
flow and exhaust of the otheror ofhers; or the

bellows have been complementary,in thatthey
were attached by means of levers or bell-

cranks to one and the same spindle, which
they rotated, and which spindle operated the
valves of each bellows at fixed relative strokes.

As the motion of the valve-gear in such cases | _
respective stems 14 of the double puppet-

has been slow and continuous, the valves em-

ployed have necessarily been of the gencral
character of slide-valves having a large con- .

tact-surface compared with the size of the
ports, which occasioned much frietion, con-

stantly inereasing as gummy or waxy precipi-

tate from the gas was deposited on the slid-
ing surfaces of the valves.

“The object of the present invention 1s to
construct a plural piston and bellows meter
which shall operate by displacement—that is

The general |
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lever being to throw or sudden’

o say, by utilizing both the bellows and 1ts

cage for measurement purposes as the bellows
expands and contracts—and shall be provided
with direct-seating valves, and reversing-gear
which shall instantancously reverse the valves
al a fixed point within the range and near the
ends of the strokes of the pistons.

To this end it consists in eertain speeial
combinations and particular features of con-

struction, all as will hercinaflter more {ully

appear.

[ will now proceed to deseribe my mven-
tion more specifically, so that others «killed
in the art to which it appertaing may apply
the same. |

In the drawings, 1 indicates a base, upon
which are arranged or formed two concentrie
vertical rings, 2 and 3, the outer ring, 2, for
attachment of the outer shell or meter-case, 4,
and the inner ring, 3, for attachment of the
plural bellows 5 and 6. Extending from the
outside of the outer ring, 2, to the inside of
the Inner ring, 5, arc ports or pPassages 5

T’s 10 and 11, so that one port of cach pas-
sage is within the inner ring, 3, and one port

and outer ring, 2. The tubular headsor T's 10
and 11 are preferably arranged vertically and
parallel, and are each provided with adouble
puppet-valve or puppets, 12 and 13, connected
in pairs by stems 14 14 These puppet-valves
12 and 13 may have the usual onlde-wings,

Betwcen and preferably supported by the
tubular heads or T’s 10 and 11 is a bracket
or stand, 15, on which is a rocking arm or le-
ver, 16, which moves freely on a spindle, 17,

journaled in the stand 15, the opposite ends

of said rock-lever 16 being conneeted to the

valves by means of links 18 18,

19 indieates a gravity or drop leveriooscly:

journaled at one end on the spindle 17, pro-
vided at its opposite end with a weight, 20,
and having an are-shape or curved slot, 21, at
some intermediate point, the function of said
v rock the
rock-lever 16, which controls the valves.

29 and 23 indicate the bellows heads or pis-
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tral ring, 3, by the flexible bellows 5 and 6,

‘and with each other by the lazy-tongs mech-
anism 24, The extremities of said lazy-tongs.

mechanism 24 are secured to the opposite
pistons or heads, 22 and 23, by sliding pivot-
blocks 25, and said extremities or their slid-

~ 1ng pivot-blocks 25 of each side are connected

10O

._:.1;5.

by a bent plate, 26, or equivalent couplings,

which may be operated by any suitable

means—ifor instance, a screw, 27, passing
through the piston-head—so that by drawing

down the bent plates 26 by means of screws

27 the arc through which the levers of the

lazy-tongs can move, and consequently the
strokes of the pistons 22 and 23, are short-

cned, and can thus be readily adjusted at

- will to correct any errors of measurement.

- At its mid-length, or at the eentral points or
pivots, 31, which are in line with the valve

- with connecting-rods 28, which conneet the
lazy-tongs with erank-arms 29 on spindle 17,
and at said points of connection are crank-pins
50, one of which enters the slot 21 of the piv-

mechanism, the lazy-tongs 24 are provided

oted gravity-lever 19, by which means the

lever 19,with its weight 20, is carried past its
center point at the extremes of movement of

the central points of lazy-tongs 24, and fall-

30

Ing by gravity instantaneously throws or re-

verses the puppet-valves 12 and 13.

~In the construction herein shown and de-

~ seribed the plural pistons are arranged ver-

- tically and toreciprocate in a horizontal plane,
which will relieve the gas from compression
by the weight thereof and of the lazy-tongs
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and the meter from irregularity of action;

‘but to preserve the relations of the case and
bellows, as well as to obviate friction, it is

desirable to provide the pistons with rollers,
as indicated at 32, Tig. 1.

A single lazy-tongs mechanism, as shown,
will suffice for a combination of two piston-
heads; but where the number of pistons and
bellows inclosed in the case is increased the
number ot the lazy-tongs movements must be
increased, and should be coupled at a common
center, from which point they actiate the
valve mechanism.

The meter, being construeted substantially

as hereinbefore specified, will operate as fol-
lows: T'he devices being in the position shown
in the drawings, the gas enters the meter
through supply-pipe 8, and passes inner valve,
12, inflating the plural bellows 5 ¢ until the
piston-heads 22 and 23 have reached the outer
extremities of stroke permitted by the lazy-
tongs mechanism, (as it has been adjusted by

mechanism 26 27)) at which point the inward

movement of the central pivots, 31, of the
lazy-tongs, acting on weighted lever 19 by
means of rods 28, has carried said lever over
1ts center, whereupon it will suddenly fall by

1ts own gravity, actuating rock-lever 16 so as

to close the inner inlet valve, 12, and the outer
outlet-valve, 13, and open the outerinlet-valve,
12, and also open the inner outlet-valve, 13,
or, in other words, will instantaneously re-

: ' | 308,708

verse the square or direct-seating puppet-

valve, whereupon the gas from the supply-
pipe will enter the case instead of the bellows,

and the gas from the interior of the bellows

will escape through outlet-passage 9. Assoon
as the pistons 22 23 have approached each
other (or the bellows contracted) to the extent -

permitted by the adjustmentof the lazy-tongs

mechanism, the extreme outward movement
of the pivot-points 31 of the lazy-tongs will.

(throngh the medium of rods 28) carry

70
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weighted lever 19 back past its center, and 1t

will fall in the reverse direetion, causing the
lever 16 to rock back into the position shown

S0

in the drawings, again reversing the valve so

as to re-establish the communication between
the supply and the interior bellows,

A specially-valuable feature of the inven-

tion consists in the combination of the bel-
lows with the central ring and the coupling
of the piston-heads and valves by the lazy-
tongs, as thereby the surfaces upon which
the gas (pressure) acts is multiplied, and 1its
work in throwing the valves is proportion-

ately reduced. S
I do not herein claim, broadiy, the combi-

nation, with the shell or outer case, bellows,

and piston, of a bellows-ring having valved

‘passages which connect with both the inte-
rior and exterior of said ring; neither-do I
broadly claim the combination, with a bel-
lows and its piston, of lazy-tongs mechanism
adjustably connected with said piston, as the.
same forms the subject-matter of a separate
application, Serial No. 284,075, filed of even
- date herewlith; but,

Having thusset forth the nature, operation,
and advantages of myinvention, what Iclaim,
and desire to secure by Letters Patent, 18—

1. In a plural-piston gas-meter, the combi-
nation, with a shell-ring, a shell or case at-
tached thereto,and a series of bellows and pis-
tons, of a bellows-ring arranged concentric-
ally with the shell-ring and provided with
valved passages which connect the interior

and- exterior of said bellows-ring, said bel-

lows-ring forming a common attachment for
the series of bellows, substantially as and for
the purposes specified. |

2. In a plural-piston meter, the combination
of concentric ecase-ring and bellows-ring, an
inlet-passage which extends through the an-
nular chamber between said rings, said pas-
sages terminating in valve-boxes having ports
on. both sides of the inner ring, and double
puppet-valves arranged to control the ports
of said inlet and outlet passages, substantially
as and for the purposes specified. |

3. In a gas-meter, the combination of con-
centric shell-ring and bellows-ring, valve pas-
sages or boxes having ports on both sides of
the inner ring, said boxes arranged parallel,
double puppet-valves, a rock-lever for: coup-
ling said valves, and a gravity-lever for act-
nating the rock-lever from the bellows - pis-
tons, substantially as and for the purposes
specified.
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1. In a gas-meter, the combination, with a

central base, of a plurality of pistons, a sin-
ole lazy-tongs mechanism which connects the
several pistons, and inlet and outlet valves
centrally arranged and actuated by the ex-
pansion and contraction of thelazy-tongs, sub-
stantially as and for the purposes specified.

5. Ina gas-meter, the combination, with cen-
tral concentrically-arranged shell-ringandbel-
lows-ring, of plural piston-heads, a lazy-tongs
mechanism which connects the piston-heads,
and inlet and outlet valves arranged in the in-
ner or bellows ring and actuated by the lazy-
tongs, substantially as and for the purposes
specified. |

6. In a gas-meter, the comblnation, with a |

single case having centrally-arranged inlet
and outlet valves, of a plurality of bellows, a
lazy-tongs mechanism which connects the sev-

eral pistons or bellows-heads, and adjustable

connections for uniting the ends of the lazy-
tongs mechanism with each of the several
heads or pistons, substantially as and for the
purposes specified.

In testimony whereof T affix my signature, in
presence of two witnesses, this 271h day of Au-
oust, 1588,

JOIIN W. CULMER.

W itn_.es&es :
W. A, COVENTRY,
JOSEPH SWESEY, .

N
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