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Lo all whom it may concern:

Be 1t known that I, SAMUEL Enpgar Craw-
FORD, of Avalon, Allegheny county, Penn-
sylvania, have invented a new and useful Au-
tomatic Volumetric Governor for Gas-Lines,

of which the following is a full, clear, and

exact description reference being had to the
accompanying drawings, iormmo’ part of this

specification, In ‘which—
Figure 1 1s a sectional side elevation show-

ing a preferred form of my improved gov-

ernor. FKig. 2 i1s an end elevation of the
same:; and Fw 3 18 a view similar to Fw' 1,
SbOWlI]U‘ a, modlﬁed form. |

My invention relates to the governors em-
ployed In connection with gas-lines, and is
especially applicable to the main-line govern-
ors automatically controlling the inlet from
a gas-works to the main line, though it may
be used in other locations where it is desired
to regulate the pressure according to the

volume demanded. Heretofore in such types

of governors the construction has been com-
plicated and expensive as well as delicate in
operation and liable to get out of order.

The devices used for the automatic addi-
tion of welght to the controlling-diaphragm

of this class of governors for the purpose of

increasing the delivered pressure have been
confined to a mechanical application of weight-
shifting devices conforming to the travel of
the valve-stem and valve-opening. It is ap-

parent that a prime essential to the proper |
application of the functions of such devices is

that the inlet-pressure be constantly uniform:
otherwise the theoretical position of the valve

and stem and their relative position to the

shifting welght will be uncertain and erratic.

My invention is not dependent for its au-
tomatic adjustinent upon the relative position
of the valve, which varies with the inlet-
pressure for a given delivery volume, but
bases all its automatic reinforcing functions
on the delivered flow of gas.

My invention 1S desmned to promde a
simple and effective mechamsm whereby, In

connection with an ordinary governor, the

pressure of the gas shall be varied accordmﬂ'
to the volume; and to that end it consists in

~utilizing the force or Velomtv of the flowing

gas-current, known as C]VI]ELIDIC pressure,” to
increase the static pressure in the line, thus
automatically increasing the supply of gas at

the time. it 1s being most heavily drawn upon

by consumers.

It Turther consists in connecting a dynamic-

pressure device to the diaphragm of a static
cgovernor to reinforce it, and also in the con-

struction and arrangement of the parts, as
hereinafter more fully described and claimed.
In the drawings I show a main -line static

governor, wherein 2 1s the inlet-passage, 3

the vertically-moving control-valve, and 4 the
outlet-passage. The valve-stem 5 is secured
to the central disk of a separating-diaphragm
6, closing the lower end of a chamber 7. the
top of which 1s closed by the bottom 8 of the
upper diaphragm-chamber 9. The stem of
the valve 1s hollow and contains inlet-holes

10 at its lower end below the control -valve -

and outlet-holes 11 within the chamber 7.
The pressure is thus admitted from the out-
let - passage, preferably from directly under
the valve, to the chamber 7 and causes the
diaphragm to balance the control-valve. The

valve-stem extends upwardly into the cham-

ber 9 and 1s therein secured to the disk of
the main or governing diaphragm 12, to the
lower side of which diaphragm the static
pressure is admitted through the branch pipe
13, leading from the outlet-channel. The
space above the upper diaphragm is open to
the atmosphere through the small hole 14.

The construction above described forms a

static governor which does not form the sub-

ject of my present invention except as show-

ing one form of static governor with which

‘my improved device is connected.

To utilize the dynamic effect of the current
of gas, I provide in the outlet-channel a sup-
ply-tube 15, the mouth of which 1s directed
toward the current of gas. For this purpose
the tube is preferably bent in a direction op-
posite to that of the line of flow, and I have
shown the mouth of the tube as bell-shaped,
though this may or may not be used, as de-
sired.
lower portions of a chamber 16, containing a
diaphragm 17, having a central disk or pres-
sure-plate by which 1t is secured to a valve-
stem 18. I prefer to make the diaphragm of
flexible material, such as leather:; but a metal-
lic holder may: b_e, used in which a liquid seal
1s employed and a metallic diaphragm 1s sub-
stituted for the flexible one shown in the draw-
ings. The valve-stem 18 projects through the
top of this chamber 16 and is loosely and piv-
otally connected with a lever 20, the other
end of which is pivotally and loosely connect-

ed with the valve-stem of the control-valve,

whichis extended through the top of the main-
diaphragm chamber for this purpose. The

This tube leads upwardly into the
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Screws or bolts.

lever 20 is fulerumed upon an adjustable
bracket 21, which is preferably mounted upon
the top of the chamber 9, and the bracket 1s
mounted on a slide whlch may be adjusted to
different points along the lever and secured by
The lever is provided - with
a series of holes, so thatits fulcrum-pomt may
be changed or adJusted to give the proper ac-
tion.

The SUpplemental chamber 18 1S prowded
with an air-vent above the diaphragm to allow
atmospheric pressure above the diaphragm.

In the operation of this device the supply-.

valve will be controlled by the static pressure

under the main diaphragm in the usual man-
‘ner of static governors; but this pressure will

be opposed by the dynamic pressure caused by
the velocity of the current of gas acting
through the dynamic supply-tube and against
the lower face of the diaphragm in the aux-
iliary chamber. This dynamic action will ac-
tuate the lever connection to the main valve-
stem and will hence automatically move the
valve to regulate the pressure according to
the volume of oas flowing. The action will be
the same as thoucrh the main diaphragm were
successively wewhted to successively greater
amounts as the volume of flow through the
control-valve increases.” :

The connection between the dvnamlc con-
trol device and the static governor may.be
varied 1p many ways. Thus in Fig. 3 1 show
a form wherein all of the diaphragmsare con-
nected to the same valve-stem. For this pur-
pose thestem 5’ is extended upwardly through
the top of the upper diaphragm-chamber 9 and
into the chamber 16’, wblch contains the aux-
iliary volumetric dlaphracrm 17'. The pipe
or tube 15’, whose mouth is directed toward
the line of ﬂow as before, leads upwardly and

11:1130 the top of the aumhaw chamber 16, and-

in this case the air-vent enters this chamber

45
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16’ below the diaphragm.

In order to shut off the dynamic or volumet-

ric governor part of the apparatus when de-
Slred I show in this form a hand-cock 22 in
the pipe or tube 15, by which the pipe may
be closed when umtorm delivery only is re-
quired. In such case the top cap 23 of the
auxﬂlary chamber is removed when the cock
is closed. The operation of this form is the
same as that of the first form; but no means

is afforded for adjusting the action of the dy-— |

namic control, such as is attained in the first

55 form by adjustmcr the fulcrum -point of the

6o

lever.
The advantages of my invention result from

the addition to a static governor, which gives

a substantially uniform delivery-pfessure, of
a dynamic-control device, which is actuated
by the dynamic flow of the gaseous current

807,725

and acts to reinforce the static governor and

to control and change the pressure in accord-
ance with the volume of gas passing. The
dynamm control device 1s S1mple._, efficient 1n
action, and may be cheaply made and a,pplled
It may also be readlly added to existing static
OOVernors.

The reinforcing device automatmally fol-

lows the changes “of volume delivery regard-
Jess of variations in the inlet-pressure and the
corresponding uncertainty of the theoretical
position of valve-stem adjustment for any
oiven volume which characterizes all other de-
vices of this class.

Many changes may be made in the form and .

arrangement of the dynamic-control device
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and its connection to the static governor with-

out departing from my invention.

I claim—

1. Tncombination with a static governor for

oas-mains, a branch conduit in the outlet from
sald governor and an auxiliary governor ac-
tuated by the dynamic effect ot the current in
the branch conduit and connected to the static
governor; substantially as described. |

- 9. The combination with a static governor

for gas-mains, of an inlet-tube opposite to the
line of flow of the oaseous current, and a pres-
sure device actuated dynamically by the said
flow and connected to the static governor; sub-

stantially as described.

3. The combination with a static oovernor
for gas-mains having a valve connected to a
dla,phracrm under a static pressure of the
gaseous current, of an auxiliary diaphragm
havmw ) supply-cha,nnel arranged to receive
the dynamlc action of the ﬂowmo current of

gas, said auxiliary diaphragm bemﬂ‘ connect-

ed to the main valve-stem and arran cred to op-

pose the static pressure on such dmphraﬂrm
substantially as described.

4. In combination with a static governor for
oas-mains, a dynamic governor mechamcal]v
connected thereto and means for varying the
leverage of said connection; sub%tantla,lly as
descrlbed |
~ 5. The combination with a static governor
of the diaphragm type, of a dynamic governor
having a dla,phracfm arranged to be “actuated
by the dynamic effect of the gaseous current,
and a lever connection between the malin and
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auxiliary diaphragms, arranged to oppose the -

static pressure on the main dlaphra,crm by the

dynamic pressure on the auxiliary diaphragm;
substantially as described.
111 testimony whereof I have hereunto qet

v hand.
SAMUEL ED(]AR CRAWYORD.
Witnesses:
E. T. SAINT,
C. F. HOLDSHIP.
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