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To all whom it may concern: .

" Be it known that I, WiLLiAM D. DICKEY, of
New York city,in the State of New York, have
invented certain newand useful Improvements
in Pressure-Regulators, of which the following
is a specification:

My invention is intended to apply more par-
ticularly for the regulation of pressure in
steam-heating apparatus where the pressure
in the boiler is liable to exceed that for which
the radiators or other parts of the heating ap-
paratus are adapted.

I propose, for example, to. heat. trains on
railroads by steam, and to receive steam from
the locomotive, eitherin the form of exhaust-
steam, with a merely nominal pressure above
the form of live steam at
one hundred or more pounds per squate inch
above the atmosphere. )

My regulating device will prevent the press-
ure, under the latter condition, ever exceeding

-ten pounds, or such other moderate pressure

as it may be set for.

The accompanying drawings form a part of

. this specification, and represent what I con-

" the radiators,
.requires steam at
_pressure within the main body of
A must be the reduced pressure desired.

B is a diaphragm of sheet iron, steel, or

sider the best means of carrying out the in-

- vention. o
' Figure 1 is a central vertical section, and

Fig. 2 is a corresponding section at right an-
gles thereto. v

The figures show the valve slightly opened,
the condition in which it will ordinarily stand
when there is-a high pressure to be reduced.

Similar letters of reference indicate like
parts in both the figures. .

A is a casing of brass or other suitable ma-

terial having a removable top, A', and bottom:

A2, Dis apipe, screwedor otherwise strongly
and tightly connected thereto, which leads to
or to such other apparatus as
the reduced pressure. The
the casing

other suitable metal,corrugated in rings, and
adapted to yield downward in obedience to
any excess of pressure within the casing A.

" & is ‘a yoke, strongly engaging with the
diaphragm E, and guided by a suitable steadi-

ment at the top. This yoke contributes its
weight to press downward in the center of the
diaphragm E, except as the weight may be re-
lieved or increased by acting on a rocking
shaft, H, which is supported in suitable bear-
ings in the bottom plate A% and whieh 'is
adapted to act by an arm, H',in a cavity in
the lower end G’ of the yoke G. RE

- J is aremovablelever, whichmay be shipped
at will on the squared end of the shaft H, and
will contribute its weight, as also that of an
added weight, (not represented,) if desired, to
raise the yoke if it is in the position repre-
sented, or to depress the yoke if it is simply
unshipped and attached anew, so as to extend

_in the opposite direction. -

M is a strong casing extending into the cas-
ing A from one side, as shown. The steam,
the pressure of which is liable to be in excess,
is introduced intothisecasing through a strong-
ly and tightly attached pipe, B. = :

" The casing M reaches into the center of the
casing A, and in its fop is fitted. a puppet-
valve, O, which is adapted to rise and sink,
being guided by wings C' on its lower face.
Tts upper face is formed with a stout boss, C?,
which is loosely inclosed in the recess formed
in the yoke G- ‘ T

Suppose the fluid to be regulated by steam
from the boiler at a pressure of one hundred
pounds above atmosphere; theinterior of the
casing M and bottom of the valve C are sub-
ject to such pressure. The foree tends to lift
the valve C, which presses it strongly up
against the yoke &, tending to 1ift the yoke
and to spring the diaphragm E npward. This
effect will take place, and the valve will 1ift
and steam will flow through, filling the in-
terior of the case A, and the pipe-D. and its
connections, until it induces-an appreciable
pressure downward -on the diaphragm H.
‘When this condition is attained, the pressure
on the diaphragm E foreibly draws down the
yoke G, tending to close the valve C and pre-
ventthe reception of any moresteam. Thiswill
ensue when the pressure in the casing A in

-the least degree exceeds that desired.

. Under ordinary conditions the condensation

| of the steam in the radiators (not represented)




will require a constant accession of steam
from the pipe B, which will flow past the valve
O, and maintain a just sufficient pressure in
the pipe D and its connections. The moment
the pressure is diminished on the diaphragm
B, it fails to hold down the yoke G with suf-
ficient force to restrain the valve C, which
rises a little, and the increased flow of steam
from the pipe B soon raises the Dressure, and
induces a sufficient downward pressure of the
‘diaphragm E to bring the barts into equilib-
rium, '

If at any movement the pressure in the pipe

D and its connections rises above the point de-
sired, the increased pressure downward onthe
diaphragm E pulls the valve C closely down
to its seat, and further restrains the influx of
steam,
- The tendency is to induce a pressure in‘the
pipe D and connected radiators, (not repre-
sented,) which is always in a given ratio less
than that in the pipe B and its connected
boiler, (Not represented.)  Suppose, for ex-
ampleé, the area of the diaphragm E to be ex-
actly four times that of the valve C; then the
pressure of the steam in the boiler being one
hundred above atmosphere, the pressure on
the diaphragm T, and consequently in the ra-
diators, will be twenty-five pounds above at-
mosphere. These figures would cause an exact
equilibrium, exceptfor the wej ght of the parts
and for the force which may be applied
through the lever J, which we_ will now con-
sider.

The weight of the valve C and of the yoke G
tends to close the valve with a force which will
require a certain definite pressure—say, two
pounds to the square inch—in the Ppipe B to
overcome. By consequence, the pressure in
the radiators will be two pounds per square
inch less than one-quarter that in the boiler.
This condition will be always attained except
for the force applied through the lever J.
This lever, when applied in the Dosition rep-
resented, tends by its gravity and that of any
added weight to lift the yoke G, Ag shown,
it will nearly balance the yoke G, thus reduc-
ing the supposed disturbing influence of two
pounds to one pound, or less, and allowing
the pressure in the radiators to always closely
approximate to one-quarter that in the boiler.
Now, by applying a weight, (indicated in dot-
ted lines at J,) and moving it outward or in-
“ward on the lever, apoint can be found where
it will exactly balance the weight of the yoke,
and allow the steam in the radiators to be in
theory, and very closely to approximate in
practice, the desired fraction of the boiler-
pressure. _

If the weight be increased or moved out-
ward, the pressure in the radiators will be al-
ways a certain fixed amount above the given
ratio to the boiler-pressure.

If the lever J be taken off from the squared

_end of the shaft H and turned around, so as-

“to éxtend in the opposite direction, as partly
indicated in dotted lines, its gravity and that
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of any added weight will be applied to hold
down the diaphragm E and its connections,
and to diminish by a given amount—as, for
example, five pounds—the pressure in the ra.
diators below the given ratio to that of the
boiler. _

I have so far described the valve C as rig-
idly connected to the yoke G. This may be
preferable in theory. By its means I can in-
sure that the valve C will be lifted with the
yoke by the action of thelever J. , and thus the
flow of steam to the radiators, when at a very
low pressure, can be promoted. That plan is
Preferable when it is desired o sometimes use
exhaust - steam. Such weak steam coming
through the pipe B might be seriously ob-
structed by the weight of the valve C alone.

A strong union of the valve with the yoke
holds up the valve half an inch, more or less,
and allows the steam free access to the radi.

-ators nnder those conditions.

‘When the exhaust-steam ig turned off and
boiler-pressure put on, as would be frequently
required in making alongstopincold weather,
the moment the strong steam had induced
a_sufficient downward pressure on the dia-
phragm the valve would close.

Where the steam will always be sufficiently
strong a loose connection should be made. be-
tween the valve C and the yoke G. :

I have shown this as being effected by a
pin or boss on the valve engaging in a recess
of sufficiently smaller diameter in the yoke,
the bearing being on the collar or shoulder of
the valve around the pin. '

Various modifications may be made in the
proportions. . ’ '

The apparatus may be worked the other
side up, so that the gravity of the valves will
contribute, with the force of the steam, to
tend to open the valves. » '

I can make a double seat, one in the top and
one in the bottom of the case M, and use
what is designated as a “balance-puppet,” or,
more correctly, a “partially-balanced pup-
pet,” instead of the single valve C. In such
case the valve will be pressed open only by
the pressure on the difference of the areas of
the two disks or parts, as will be familiar to
those accustomed to steamboat-engineering.

My invention may be used to reduce the
pressure of steam for other purposes than for
heating, or to reduce the pressure of other
fluids than ‘steam—as, for example, in the
plumbing in the lower part of high buildings

‘which are supplied from a tank on the top,

where the excess of pressure is liable to burst
the pipes, particularly when a cock is, through
inexperience or other cause, shut too rapidly,

It will be understood that any of the ordi-

nary or approved precautions may be taken to
brevent the cracking of- the diaphragm along
the lines where it joins to the solid metal. I
can use other materials than metal for the
diaphragms, e

I claim as my invention— . '

1. The valve C, provided with the wings Ct
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and boss C?, in combination with the yoke G,
casings M and A, diaphragm B, and pipes B
D, as herein specified.

2. The rocker-shaft H,-arm H’, and lever J )
in combination with the extension G’ of the
yoke G, adaptedto serve, relatively to the dia-
phragm E, valve C, and pipes B D and their
connected casings, as herein specified.

In testimony whereof I have hereunto set
my name in presence of two subseribing wit-
nesses.

WM. D. DICKEY.

‘Witnesses:
THOMAS D. STETSON,
H. A. JOHNSTONE.




