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or their substantial equivalents
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"UNITED STATES PATENT OFFICE.

CALEB C. WALWORTH, OF BOSTON, MASSACHUSETTS.

STEAM-TRAP.

Specification of Letters Patent No. 28,795, dated June 19, 1860.

To all whom ¢ may concern:

of Boston, in the county of Suffolk and
State of Massachusetts, have invented a new
and useful Reducing Pressure-Valve and
Steam-Trap; and I do hereby declare that

the following, taken in connection with the
drawing which accompanies and forms part

of this specification, is a description thereof
so tull and exact as to enable those skilled in
the art to practice my invention.

Ihe accompanying drawing is a sectional

elevation illustrating my invention.

T'his consists in the means which I employ
to cause
steam of low pressure to act upon a surface
of large area to counterbalance higher pres-
sure steam on a surface of smaller area, and
vice versa in such a manner that the pressure
of steam direct upon, and the movement in
consequence thereof of the said surfaces
shall act to control communication from one
surface to the other, and in so doing shall
keep a constant relative difference between
the said pressures proportional to the ex-
posed areas. Also 1n the combination with
such means of a siphon of such length as is
suited to the pressure which acts upon the
large area whereby I am enabled to pass off

the condensed water without loss of steam

and am furnished with a safety apparatus
which cannot fail to act to relieve the pres-
sure on the reduced side if ever it exceeds the
amount designed by any fault or accident
whatever.

(@) 1s an annular diaphragm clamped and
1its outer edge between the
flanges (&) and (3’). The lower flange
(6) forms part of a tight cup shaped vessel
(¢) which terminates suitably for connecting
a pipe thereto. The upper flange (6”) forms
part of a cap (¢) shaped and terminated
similarly to (¢) but having communication
with the air at (). The lower part of ( )
which forms part of or is secured to (e) is
made the seat and guide of puppet valve
(7); 1t is also necked and screwed so that
the mner edge of the diaphragm is secured
thereto as shown in the drawing by the nut
(2). The wide ring (i) is secured to the
upper surface of the diaphragm and the

- yoke (7) is secured to lower surface thereof
~and to the ring (¢). The valve (¢) is con-
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nected to the yoke as shown in the drawings

or 1n any other suitable manner so that |

| movements of the diaphragm are communi-
. [
Be 1t known that I, Cares C. WaLWORTH,

cated to the valve and vice versa. Irom
the pipe which is fixed to the lower end of
(¢) there is an outlet (%) for connecting
with, and supplying reduced pressure steam
to, calender rolls or any other heating appa-
ratus.- Below the outlet (%) is a siphon
(m) (m’) and an open outlet (n).

The operation of the parts is as follows:
Assuming the areas of (¢) and (a) exposed
to pressure of steam within (#) and (¢) to
be respectively one, and one hundred square
inches, and the pressure of steam conducted
to (¢g) through (f) at one hundred pounds,
1t will be evident that if the outlet (n) is
closed by water in the siphon as will be here-
after explained, or if it is closed by a plug,
the steam will flow into (¢) and any receiv-
ers beyond connected with (¢) till the pres-
sure therein is one pound, when the valve(¢)
will be in equilibrium being acted upon by
one hundred pounds pressure in each direc-
tion. Any excess of pressure in (¢) or any
diminution thereof in (f) will operate to

destroy ths equilibrium and to close the
valve and any excess of g

diminution thereof in (¢) will open the
valve. In this illustration the pressures
named are above atmospheric pressure and
no allowance made for friction of the mov-
ing parts which would require a slight in-
crease of pressure in (¢) over the theoretical
one. It will be evident that the pressures in
(/) and (¢) will bear a uniform ratio to each
other, 1f the steam in (f) was reduced to
fifty pounds then that in (¢) would be one
half pound. The ratio may be -easily
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ressure in (f) or
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changed by a change in the exposed area of

the valve or diaphragm. TUnder the circum-
stances assumed in the illustration the arm
() of the siphon should be about three feet
in length below the outlet (2) and if in let-
ting the steam into the instrument it is not
filled with water by condensation then water
should be supplied. With one pound pres-
sure in (¢) the water will stand at about 261
inches higher in (m’) than in (m) which
prevents any escape of steam but permits
the constant flow from («) of any condensa-
tion which flows into (m). Ifthe valve (g)
should get jammed or be prevented from
working by dirt or rust the pressure will in-
crease in (¢) beyond that designed, and will
overcome the weight of water in (m’) blow-
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‘ing it out through (n) thus giving notice of 110
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the derangement of the apparatus. The
length of fm’) must be made to correspond
to the pressure of steam designed to be car-
ried in (¢). |

My reducing pressure apparatus is useful |

whenever high pressure steam is generated
when it i1s desired to use steam of less pres-
sure for heating purposes as in paper mill
rolls &c. Also wherever exhaust steam from
an engine is used to supply a_ variable de-
mand, my invention may be used to connect

‘the high pressure steam with the exhaust to

supply any deficiency in the latter.

While I have described (@) as a dia-
phragm it is plain that 1t might be an an-
nular piston; the diaphragm however 1 be-

lieve to be the best. In the U. 5. Patent
No. 94,402 a diaphragm or piston is operated

against a variable weight or scale beam to

open and shut a steam valve for the purpose
of reducing steam pressure and which ar-

rangement operates to give reduced steam ot

nniform pressure without any fixed ratio be-

tween its pressure and that of the steam

from which it is reduced I am aware that 1t
is not new to reduce the pressure of high
steam by throttling 1t.
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What I claim as my invention and desire

to secure by Letters Patent of the United
' ' 30

States 1s— |
1. The combination of the high pressure
steam chamber (f) reduced steam chamber

(¢), valve (g) and diaphragm (@) or its’

equivalent so arranged that the communica-

tion between these chambers is controlled by

the direct action of high pressure steam upon
one side of the valve to open it, and of re-
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duced steam upon the diaphragm and the

other side of the valve to close it. |
9 Also in combination with a reduced

steam chamber a siphon (m’) (m) substan-

tially as and for the purpose spectiled.

Witnesses: -

J. B. Crospy,
GorpoN McKay.
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