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10 wll whom tt may conceri:

be 1t known that we, DAVID CLARK AN-
DERSON and SAMUEL YOUNG ANDERSON, Jr.,
citizens of the United States, residing at Se-
wickley, in the county of Allegheny and State
of Pennsylvania, have invented or discovered
a certain new and useful Improvement in
Fluid - Pressure Regulators, of which im-
provement the following is a specification.

Ourinvention relatesto mechanism forcon-
troliing fluid-pressure transmitted through
conduits;anditsobjectistoprovidea mechan-
ism in which the moving parts operate with-
out any appreciable amount of friction.

Our regulator is particularly adapted for
usein connection with a pressure-gage for the
purpose and 1n the manner herein described.

The accompanying drawing shows our im-

proved mechanism in vertical section.
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It consists, essentially, as shown, of two
chambers 1 and 2 and a connecting-pipe 3,
the flow through which is controlled in a man-
ner presently to be explained. Chamber1 is
the inlet-chamber, communicating freely
through a pipe 11 with the main or other
source offiuld-pressure. Chamber 2istheout-
let- chamber, communicating freely through
a pipe 21 with the outlet, which may be a
supply-pipe or, as shown in the drawing,
a pressure-gage 4. The pipe 3, through
which fluid-pressure is communicated from
one chamber to the other, is rigidly mounted
upon and carried by two movable abutments
12 and 22, which form the adjacent walls of
chambers 1 and 2, respectively. Our pre-
ferred form of abutment is a flexible dia-
phragm, as the drawing indicates. These
abutments 12 and 22 are adapted to move in
response to variation in the pressures which
they sustain and in moving to carry their
common stem—the pipe 3—toand froin longi-
tudinal movement. The opening of »nipe 3
into chamber 1 is shaped into a seat adapted
to receive a valve 13. This valve is suitably

mounted in chamber 1 and is capable of
yvielding in the direction of movement of pipe
3. These parts are so adjusted that when
pressure in chamber 1 exerted on diaphragm

12 drives pipe 5 in one direction in a manner

chamber 2 through an orifice 26.

to be explained hereinafter the valve will
open, and when the opposing forces carry
the pipe in the opposite direction the valve
will be closed. Pipe 3 opens freely into
In the wall
of chamber 2, at a point suitably arranged
with respect to pipe 3 to secure the adjust-
ment of parts hereinafter to be explained, is
a discharge 27 to atmospheric pressure. The

‘mouth of the discharge from chamber 2 is

shaped into a seat adapted to receive a valve
23. This valve 23 is suitably mounted upon
or connected to pipe 3, the connection being
such that when the valve is carried to its

seat by the movement of pipe 3 further

movement of that pipe will not be prevented.
These valves and ports are so adjusted that
the movement of pipe 3 which closes valve
13 tends to open valve 23, and the movemerit
which opens valve 15 tends to close valve 23.
Our preferred form of construction is shown
in the drawing. Thestem of valve 13 is tele-
scopically mounted in a thimble 14, and the
thimble is adjustably mounted in the wall of
chamber 1. The valveis held in raised posi-
tion by a spring 15, which allows it to de-
secend when the valve is seated and pipe 3 de-
scends farther in response to an impelling
force. Valve 23is mounted within chamber
2 on the upper end of pipe 3 insimilar manner,
and the discharge-nozzle 27, in which is the
seat for valve 23, is adjustably mounted in the
wall of chamber 2. The valves are backed
by springs to allow free movement of the
abutments, and the positions of valve 13 and
of the seat of valve 23 may be varied that each
apparatus may be accurately adjusted when
completed.

We employ means whereby a constant but
adjustable force is applied to pipe 3 in oppo-
sition to the pressure in chamber 1. The
drawing shows the construction which we
preferably employ in thisregard. Chambers
1 and 2 are separated. A lever 31 is con-
nected to the pipe where it extends from one
chamber to the other. The fulerum of the
lever 32 is at one end and is conveniently
fixed in a support connecting chambers 1 and
2, and a weight 33 is adjustably mounted
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upon the lever. The gravity of weight 33
tends to carry pipe 3 down In opposition to
the pressure in chamber 1.

34 represents a link connection between
lever 31 and a collar 35 upon pipe s.

36 36 are adjustable stops which limit the
longitudinal traverse of pipe 3.

As illustrated, the abutments 12 and 22 are
of equal size. ThIS equality is not an essen-
tial feature of our invention,.and it will be
understood that when deSIred the relative
size of the abutments may be varied.

The operation of the partsis as follows: As
shown in the drawing, the mechanism is at
rest. Fluid under pressure flows through
pipe 11 and fills chamber 1. When this pres-

‘sure acting upon abutment 12 is greater than

the countel acting gravity of weight 33, abut-
ment 12 will rise and in rising carry w1th 16
stem 3, opening valve 13 and closing valve
23. Commlmma,tmn will then be open from
chamber 1 to chamber 2. TFluid will pass out
through pipe 21 at a pressure less than the
initial pressure by a definite amount, repre-
sented by the gravity of weight 33 acting
through lever 31 upon stem 3. Weight 33
being adwstable upon lever 31, the deﬁmte
loss of pressure which fuid meets in passing
through the apparatus may be varied as re-
qu1red If for any reason pressure in cham-
béer 2 tends to rise unduly, a corresponding
depression impar ted by abutment 22 to stem
3 will cause the opening of valve 23 and the

tendency will be overcome.

Such a regulator as we have described has
the advmltarre of being constructed without

employment of the chief cause of friction in
mechanisms of this character. Itis designed
to be employed where the initial pressure is

sufficiently constant and a definite reduction |
-of that pressure is desired.
our regulator peculiarly adapted for use in
indicating the
| of the fl

In thedrawing, 4 indicates a gage of the U
type, wherein a column of fuid (commonly
mercury) rising and falling against a grad-
unated card in response to VdPI&tIOHS of pres-

We have found

eonneetwn with gages for
depth of water in reservoirs.

sure gives the desired indication. Any form
of pressure-gage may be employed, for the
gage of itself forms no part of our invention.

As mdlcated in the drawing, the gage is con- ;
It
is of course obvious that such a gage may

nected with the outlet 21 of the 1efrula.t0r

be conneécted with a reservoiron a level with
its bottom, and when so connected it will
indieate the depth of water in the reservoir;

but where it is desired to place the gage at |

some point in the supply-line at an indefinite
distance below the reservoir the gage will
of course indicate the head at that point.

Our mechanism interposed between the main |

‘ber,

675,704

and the gage is designed to eliminate the
pressure dueto the differencein level between
the point of insertion of the gage and the bot-

tom of the reservoir. We eonnect the regu-
lator with the gage in the manmner shown in
the drawing and connect inlet 21 with the

| water-main at the desired point. Wethen ad-
Just our weight 83 or other means of apply-

ing force so tha,t it will exactly counteract the

pressure due to the difference In level re-

ferred to. It will be understood that such
adjustment may be made in the mechanism
at whatever pointin the line it may be placed.
By making the abutments unequal in size
the range of movement of the gage may be
chanfred as will readily be understood, and
when this is done a corresponding change in
oraduation must be made.

We claim herein as our inventionh—

1. In a fluid-pressure regulator, the combi-
nation of an inlet- ehamber, an outlet cham-
ber; valves having yielding supports and
controlling the flow of fluid from the inlet-
chamber to the ottlet-chamber and from the
outlet-chamber to the discharge; and a mem-
movable in response to var 1at1011 in the
difference between the pressures of the fluid
in the two said chambers, and in the range
of its movement opening and closing the said
valves.

2. In afluid-pressure regulator, the combi-
nation of an inlet-chamber; an outlet-cham-
ber; and a pipe extending from one chamber
to the other, said pipe being adapted to move
longitudinally in response to variation in the
pressures of the fluid in the twochambers and
adapted by its movement to control communi-
cation from one chamber to the other through
it and from the second chamber to the atmos-
phere; substantially as described.

3. In a fluid-pressure regulator, the combi-
nation of inlet and outlet chambers, in the
adjacent walls of which are placed abutments
movable in response to variations in pressure
nid contained in them, the said abut-
ments being mounted on a common hollow
stem extending into the two chambers, the
parts being so arranged that by the move-
ment of the abutments the orifice of the hol-

| low stem isopened and closed and a port {rom

the outiet-chamber to the atmosphere is closed

and opened; together with means whereby the

pressure in the outlet-chamber is maintained
at a fixed amount less than that in the inlet-
chamber, substantially as described.

In testimony whereof we have hereunto set

- our hands.

DAVID C. ANDERSON. |
SAMUEL Y. ANDERSON, Jr.

Witnesses:
BAYARD H. CHRISTY,
I, E. GAITHER.
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