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UNITED STATES

PATENT OFFICE.

JOHN S. CONNELLY, OF BROOKLYN, NEW YORK, ASSIGNOR OF ONE-HALF
TO THOMAS E. CONNELLY, OF PITTSBURG, PENNSYLVANIA. ’

GAS-GOVERNOR.

SPECIFICATION forming part of Letters Patent No. 345,369, dated July 13, 1886.
Application filed December 8, 1885, Serial No. 185,041. (No model.) -

To all whom it may concern:

Be it known that I, Jor~N 8. CONNELLY, of
Brooklyn, in the county of Kings and State of
New York, have invented a new and useful

5 Improvement in Gas-Governors; and I do
hereby declare the following to be a full; clear,
and exact description thereof.

My invention relates to improvements on
the automatic governor patented to me in Let-

10 ters Patent No. 316,945, dated May 5, 1885.

No two automatic governors placed in dif-
ferent plants are under the same conditions,
owing to the varying elevations, capacity, di-
rection, and size of the mains and their con-

15 nections, difference of initial pressure at the
holders, and consumption of gas in different
plants. Consequentiy each governor, when
put in uvse, must be specially adjusted to suit
the conditions of such use. While many at-

20 tempts have been made to construct the gov-

ernors so that they may be so adjusted, such-

attempts have not been attended with entire
sueccess, and the result has been that in the
great majority of gas-piants now in use there

25 18 an excess of pressure on the service-mains
doring a part of the time, and a loss by leak-
age occurs.

The main object of my invention is to con-
struct the goveror so that it may be adjusted

30 to obtain an automatic variation of pressurein
exact accordance with the variations of con-
sumption in any plant to which it may be ap-
plied. : : :

Another object is to reduce the friction of

35 the governor inorder that it may be more sen-
sitive to changes of pressure. Another is to
prevent the valve from sticking in its seat.

To enable others skilled in the art to make
and use my invention, I will now describe it

40 it by reference to the accompanying twosheets
of drawings, in which—

Figurelis avertical section of my improved
automatic governor with the valve closed.
Fig.2 isan enlarged sectional view of the fluid-

45 weight-vessels. Tig. 3 is an enlarged view of
one of the valve-disks and seat. Fig.41is a
plan view of the yoke or frame which supports
the weight-wheels. TFig.5 is a cross-sectional
view on theline x z of Fig. 4. Figs. 6and 7 are

so views of details. :

Like letters of reference indicate like parts
in each.

In the drawings, « indicates the main lead-
ing from the gas-holder; ¢/, the serviece-main;
b, the valve-chamber; ¢, the valve, composed 35
of two disks, ¢’ ¢/; d, the valve-stem, e, the
valve-gseats oropenings made in the diaphragm
¢; 1, a plate or disk closing the upper end of
the valve-chamber b; g,a tubular chamber sup-

| porting the float-chamber &, which containsa. 6o

float or bell, i; 7/, a central tube, which ex-
tends from the bottom of the chamber 2 to a
point above the level of the liquid therein; %,

a tube which extends from the plate f up
through the tubeh’; I, a yoke surmounting the 6=
chamber % and provided with friction-wheels

or sheaves n; 0, 2 pipe connecting the service-
main ¢ with the chamber g, and controlled by

a cock, o’; p q, fluid-weight vessels, p being
fastened to the valve-stem d, and ¢ suspend- y¢
ed therefrom by the chains #' extending on the
sheaves n, and both connected together by the
flexible tube s; ¢, an oiling-tube; ¢, an annu-
lar passage between the chamber g and inte-
rior of the float 4, and g* a drain-cock. The 75
valve ¢ is suspended from the float ¢ by the
stem d. -

The governor thus deseribed is the same as
that shown in my Patent No. 316,945, before
referred to, excepting as to the construction of 83
the weight-vessels p and ¢, the suspension de-
viees, and the valve. The vessel p has a cen-
tral chamber, 1, and one, two, or more annu-
lar chambers, 2 8, surrounding it. The com-
partments are preferably of different capaci- 8¢
ties, and are conunected by a pipe, 4, having
a branch openinginto each compartment. The
branch pipes are controlled by cocks 5, by
which communication with any particular com-
partmentmaybe opened or closed at will. The gc
vessel ¢ is provided with two compartments,

6 7, one of which, 6, communicates with the
vessel p by the flexible tube s, and constitutes
one of the transfer-chambers, and the other, 7,
which is open at the top, is designed to con- g95-.
tain a weight-medium to counterbalance the
valve being substituted for that purpose for
the counterbalanced lever m in my said for-
mer patent. This is provided because the
weight-fluid, when transferred to the vessel g, 100
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is not in itself sufficient to raise the valve to
give the light day-pressure. The vessel q is
provided with a glass-gage tube, 8, communi-
cating with the compartment 6 by a tube, 9,
to indicate the weight of the column in the
vessel. On the rod d is a gage, m, sceured in
position by a set-screw, and having a vertical
end or point. The purpose of this device and
the tube § is'to enable the movement of the
vessels p and ¢ necessary to the transfer of the
weight-fluid from one to the other to be accu-
rately determiued. The end of the gage m is

set to indicate the exact level of the inside of

the bottom of the vessel p. The length of the
chains #' is then adjusted so thab the sarface
of the weight-fluid in the compartment 6, as
shown by the tube §, will be on a level with
the end of the gage m. The object of this is
to insure the beginning of the transfer at the
proper time, or as soon as the valve begins to
descend. No two machines are used with the
same quantity of weight-fluid, and hence the
length of the chains in each must be adjusted
at the place of use.

The purpose of having the separate com-
partments 1 2 3 in the vessel p is to enable the
transfer of the weight fluid to be made in a
longer or shorter stroke, as may be necessary
to suit the exigencies or conditions of each
particular plant. In some plants the valve
has a short stroke, and in that case the height
of the columu of weight-fluid when in the ves-
sel p must be less than when the stroke is
greater, in order that ts entire quantity may
betransferred duringthestroke. Ifthestroke
of the valve is long, the height of the column
should be correspondingly greater, because
the transfer is required to be gradual, so that
the full weight may not come on the valve
until the end of the downward stroke, and so
that the float may be gradually relieved of the
weight from the instant it beginsto rise. This
insures a steady movement and prevents
shocks to the lights.

The proper height of column is secured in
my improved governor by first setting up the
governor with the compariments open, and
when the maximum consumption is reached
and all the weight-fluid is transferred into the
vessel p, and is holding the desired maximum
pressure, the exact stroke or opening of the
valve is ascertained. It isthen easy to deter-
mine, from their width and capacity, which
one or more of the compartments, 1, 2, and 3,
of the vessel p should be used to cause the
governor to receive its weighting graduoally
throughout theentire length of its downstroke,
and inlike manuner be relieved of it gradually
throughout the entire length of its upstroke,
and thus increase and diminish the pressure
in proportion to the volume of gas sent out.
The object of thus weighting the float or bell
is to overcome the friction of the gas in the
pipes, which increases and diminishes pro-
portionately with the amount sent out. When
the proper compartment or compartments
have been thus selected, the others are cut out

-practically nil.

by closing their cocks 5, and then no change
of the governor in this respect will need to be
made, unless some of the conditions of the
plant are changed-—as, for instance, by the
erection of a heavier holder, or an inerease in
the capacity of the mains, when all that is nec-
essary is the readjustment of the governor to
suit such change, the readjustment being easily
made in the same manner as the first adjust-
ment, before described.

I will now describe the construction of the
devices by which the vessels p and ¢ are sus-
pended. The crown of the yoke I, Fig. 4, is
an open oblong frame, 7, in the sides of which
are vertical slots or openings I, in each of
which are journaled two wheels, 9, those on
one side being exactly opposite to those on
the other. Resting onthe inner surface of the
flanges 10 of each two opposite wheels, 9, is
the shaft or axle 11 of one pair of grooved
wheels orsheaves n, upon which the vessels p
and q are suspended by means of the chains
7. When the vessels move, the wheels n turn,
and their axles 11, rolling on the flanges 10 of
the wheels 9, cause the latter to turn in their
bearings. The full stroke of the valve of a
governor is three inches, a distance far in ex-
cess of the stroke actually made by a gov-
ernor when in use. I usually makethe wheels
9 and » three inches in diameter, sothatif the
valve made its full stroke of three inches the
wheels n would make about one-third of a
revolution. The diameter of the reduced end
of the axles 11, which rests on the flanges 10
of the wheels 9, is one-sixteenth of an inch, so
that the movement communicated thereby to
the wheels 9 would be about one sixteenth of
an inch at the periphery, and at the axle of
the said wheels it would be infinitesimal. In
fact, the movement of the wheels 9 in govern-
ors I now have in use is imperceptible to the
eye of an inexperienced observer. The only
friction thereis in the movement of the weight-
vessels is that of the axles of the wheels 9 in
their bearings, and the movement of the latter
is so inconceivably small that the friction is
The object of this anti-fric-
tion bearing is to render the governor sevsi-
tive to the slightest change of pressure in the

‘mains, so that it may respond quickly thereto.

I construct the valveand seat in the follow-
ing manner, to prevent all danger of the
valve sticking in its seat, viz: Bach disk ¢

-has a tapering bead or flange, ¢’; around its

lower edge of greater diameter than the seats
e, and the seats are provided with a sharp
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corner or lower edge, ¢’, so that when the

valve closes the inclined surface of the beads
¢’ shall strike against thesharp edges ¢ of the
scats, and thereby all friction between the
valve and seat is prevented and all danger of
the valve sticking obviated.

The operation of the governor is as follows:
The movement of the valve is effected by the
float or bell, which is acted on by the press-
ure of the serviee-main through pipe o, cham-
ber g, and passage¢’. In Fig. 1 the parts are
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shown as in position for day service, a mini-
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mum quantity of gas passing the valve. The
vessel g, being below the vessel p, contains
all the weight-fluid and sustains the valve in
this position, either by the weight-fluid in the
compartment 6 alone, or by the assistance of
a weight-medium in the compartment 7. A
reduction of pressurein the service-main, pro-
duced by an increased demand thereon, causes
the float to descend. The weight-fluid will be
transferred evenly and gradually as the vessels
pand ¢ change position. While the move-
mentof the valveis steady it is so constructed
that the increase of pressure will not be rapid
until the disks ¢ ¢ are about to pass out of
their seats e, when the weight-flaid will be
about evenly divided between the vessels p
and ¢. The further deseent of the float canses
the valve to clear the openings and throw the
maximum or night pressure on the service-
main. It also causes the entire quantity of
weight-fluid to be transferred to the vessel Dy
80 as to weight the valve and hold it open.
Thus the valve receives its maximum weight-
ing at the same time when the maximum
pressure is reached. 'When the demand on
the service-main diminishes by the turning
off of the lights, the float gradually raises
the valvetoitsnormal position,and the weight-
flnid is gradually transferred back to the cup
p, when it will aid in sustaining instead of
depressing the valve. The short taper or
bead ¢ on the disk ¢ is sufficient to accom-
modate the variation of the day consumption
without increasing the pressure, and when the

- consumption exceeds the capacity of theshort
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taper the taper of the sides of the disks ¢’
gives a gradually-increasing opening and the
required supply.

If desired, the compartment-vessel p may
be used with a stationary vessel, ¢, so ar-
ranged that when the compartment- vessel
moves up and down it shall be alternately
above and below the normal level of the fluid
in the stationary vessel. If desired, the trans-
fer may be effected in such case by a siphon
attached to the stationary vessel; but in such
case there should be always enough fluid in
the compartment-vessel to seal the end of the
siphon, as will be understood. I make no
claim to such construetion, but refer to it only
to show that my improved compartment-ves-
sel is of utility in other forms of governors.

I can make the vessel p with two compart-

ments; but [ prefer to use three, 1 2 3, be.,

cause it enables me to make a greater variety
of adjustments. For instance, the separate

use of any one will give a different adjustment
from either of the others, and so will the com-
bined use of any two, or the use of all three.

At the upper end of the rod d,I have provided
a cup, d, for the purpose of weighting the
valve. ‘

In some plants a heavier day-pressure is
required than in others, and at the same time
the machine must be set to give alarge margin
of inerease. In such case the compartment 6
has enough mercury in it to bring the day-
pressure down below the desired point, even
when the compartment 7 is empty, and conse-
quently place a sufficient weight in the cup &’
to prevent the valve closing too far.

‘What I claim as my invention, and desire to
secure by Letters Patent, is—

1. In a gas-governor, the combination of a
valve,valve-stem,and float, with compensating
weight-vessels and transfer-connection, one of
which vessels is provided with several com-
partments communicating with each other,
and is fastened to the valve-stem and connected
to the other vessel by chains passing over suit-
able sheaves, s0 as to rise and fall alternately
therewith, substantially as and for the pur-
poses described.

2. In a gas-governor having a valve, valve-
stem, and float, a weight-vessel provided with
several compartments attached to the valve-
stem, substantially as and for the purposes de-
scribed.

3. In a gas-governor having a valve, valve-
stem, float, and compensating weight-vessels
suspended by chains, the combination of the
weight-vessels and their suspension echains and
sheaves with wheels journaled in stationary
bearings and having rims or flanges upon
which the axles of the suspension-sheaves are
loosely journaled, substantially as and for the
purposes deseribed.

4. The combination of thesuspension-chains
7', sheaves n,wheels 9, and axle 11, resting on
the rims or flanges of the wheels 9, substan-
tially as and for the purposes deseribed.

.5. In a gas-governor having a float, valve,
valve-stem, and compensating weight-vessels,
one weight-vessel being fastened: to the stem
and the other suspended therefrom on chains
over sheaves, a chamber attached to the sus-
pended weight-vessel for containing a counter-
balancing-weight medium,substantially as and
for the purposes described.

6. In a gas-governor, the eombination of a
float, valve,valve-stem, compensating weight-
vessels, and a weight-holder on the valve-stem,
substantially as and for the purposes described.

Intestimony whereof I have hereunto set my
hand this 28th day of November, A. D. 1885.

. JOHN S. CONNELILY.

Witnesses:

H. E. ROTHERY,
JOHN E. BaILLY.
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