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UNITED STATES

PaTENT OFFICE.

WILLIAM 8. GALE, OF NEW YORK, N. Y., ASSIGNOR TO HIMSELF, ALFRED A.
~ VALENTINE, AND WILLIAM H. BUTLER, OF SAME PLACE.

IMPROVED VALVE-REGULATOR.

Specification forming part of. Letters Patent No. 20,8458, dated July 6, 1858.

To all whom it may COnCern:

Be it known that I, WILLIAM 5. GALE of
the city and county of New York, in the Sbate
of New York, have invented a new and Im-
proved Steam and Fire Regulator for Steam-
Boilers; and I do hereby declare that the fol-
lowing is a full, clear, and exact description
of the construction and operation of the same,
referencebeinghadtotheaccompanyingdraw-
ings, forming part of this specification, in
which— -

Figure 1 represents a general vertical sec-
‘tion through the whole, and Fig. 2 1s merely
an explanatory diagram.

My invention rel&‘res to that class ot steam

and fire regulators in which a flexible dia- |

phragm is employed.

In my regulator, as in all other regulators
of this class, the diaphragi is exposed to the
varying pressure of the steam on its under
side and to the gravity of a load on the up-
per side, so that it rises and sinks with each
change of pressure, and thus through the
agency of proper mechanism controls the
draft of the furnace, partially closing the
damper when the pressure rises too high and
opening it wide when 1t sinks too low.

The nature of my invention consists in the
combination of a plane diaphragm and plane
load - piece with a compound lever in the
manner represented in the drawings, so that
the load-piece has but a very slight vertical

movement and but a very slight oscillatory |

or rolling motion. This obviates the neces-
sity for any slack around the edges of the
load-piece, and thus prevents the rapid de-
struction of the material which results from
the great bending and straining of the dia-
phmwm in all other regulators.

The nature of my invention further con-
sists in providing in addition to the above a
fixed support to receive the load-piece (when
it tends to descend too low) and to support
it by its edges in the manner represented
without dlllll]llShlIlD‘ the effective area of
the diaphragm.- Tn all other regulators the
load tends to stretch the dlapluanm SO Soon
as the supporting-pressure of the steam below
- istaken away, and the only preventive thereof
heretofore known has been to check the de-
scent of the lever by some means; but as
this leaves the parts loose, 80 that they are

| liable to derangement, it is not usually at-

tempted; and the nature of my invention
further consists in the use of slight projec-
tions on the lower face of the load-piece,
which projections imprint themselves into
the diaphragm, so that they prevent any
slipping of the load-piece laterally upon the
surface of the diaphragm.

To enable others skilled in the art to make
and use my invention, I will proceed to de-
scribe its construction and operation by the
aid of the drawings.

A is the fixed Ded slightly depressed in
the center, as represented. « 18 an apetture
therein. o’ is the eonneetlnfﬂ-plpe and a’’is
the boiler. The pipe ¢’ and the aperture a
form a free communication from the interior
of the boiler to the depression in the upper
side of A. -

B is a diaphragm—a plane sheet of elastic
material. I pr efer india-rubber. It extends
across the top of A and 1s tightly confined
thereto at its edges.

C is a piece of metal resembling a safety-
valve 1n form. 7This transmits to the dia-
phragm B a load, the manner of applying
which will be presently described. When
there is not sufficient pressure of steam in
the boiler to overcome the load, the edges of
C rest, in the manner represented, upon the
seat formed by the ring A’. There are sev-
eral small rounded projections ¢ ¢ ¢ on the
under surface of C, as represented, the pur-
pose of which will appear below.

D is a lever in which are fixed three knife-
edges d d’ d’’, as represented, d’ being the
fixed center or fulecrum.

E is a link connecting D to F.

I is a lever in which are fixed two knife-
edges 7 f’/, as represented, f/ being the fixed
center or falerum.

G is a weight attached to . To the right
extremity of I' 1s connected the ordinary link
or slender rod A#, which extends to the lever
or crank of the dampel in the chimney. |

Steam or water from the boiler flowsthrough
a and exerts 1ts pressure on the under Slde of

the diaphragm B, and through this tends to

lift the load-plece C. The pressure thus
transmitted tends to raise the extremity d of
the lever D, and thus to depress the extremity
4. This effect is transmitted through E to
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the levers If, tending to depress the extremity
f, and thus to elevate the extr emity f//, and
through the agency of i I/, &e., to close the
damper R'’. The result 1s Very obviously a
rise of the weight G and a partial closing of
the damper when the boiler-pressure is in ex-
cess and a sinking of G and a consequent
opening of the dampel when the pressure is
too low.

My lever If, although differently mounted,
15 equivalent to the smﬂle lever used in 0the1
regulators of this elass but there has never
heretofore been employed any equivalent of
the additional lever D. It will be observed

~that the space from d’ to d’’ is greater than

from d’ to d. The leverage of the weight G
1s therefore much lnereased by the employ-
ment of the lever D, so that a small weight

x will allow a very lewe acting su1fa,ee of -

the diaphragm B. Lon&quen tlye very slight
motion of C will induce sufficient motwn at
the extremity /’/ of the lever F. This enables
me to employ a plane diaphragin mounted in
the manner represented instead of a dishing
or bagging form.

The diaphragms employed in ordinar yreg-
ulators are necessarily of a bag-like form in
order to allow of the great motlon of their re-
spective load-pieces. The great bending and
straining of the material thus employed in-
ducesits destl uctionin afew weeks or months.
In my invention, on the contrary, this evil
effect is not pr oduc,ed |

The extreme vertical movement of Cin my
invention is aboutone-eighth of an inch. This
small amount of motion is allowed by the elas-

tic nature of india-rubber without requiring
any slack to be provided, and it results in
practice that my diaphragm, which I prefer
to make of vulecanized rubber without cloth,
enduares longer than those in any other regu-
lator w1thm my knowledge.

~I'he projections ¢ cserve to prevent C from
ellppmn' to one side of the center of the dia-
phragm.
to apply itself very closely to the whole un-
der surface of C, and thus to bend or emboss
1tself, as represented. These bends, in con-
nection with the peculiar method of applying
the load, make the liability of C to slip let-
erally upon I3 very slight.

It must be observed that applying the load
through thelevers D and If, instead of through
F elone diminishes the tendeney of C to move
1ate1ally It is true that an equally small
vertical movement of C can be made to pro-
duce an equally great vertical movement of
/"7 by the use of a properly-divided single le-
ver; but the same useful effect as mine can-
not. the1 eby be produced.
invention is not equivalent in this point to a
simple change of proportions of other regu-
lators. If the lever D be dispensed with and
I be used alone, (the point f being fixed and
the point £’ connected to C,) either the arm 1!
/" must be made inconveniently long and
cumbrous, or else the arm f 7’ must be made

The pressure beneath B induces it

In other words, my
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extremely short, so that the action of the
knife-edges becowmwes defective. _Aside from
the practical differences between either such
arrangement and my compound levers there
1s a substantial difference in the theory, for
in case the arm 17 '/’ of the single lever be
lengthened the extremely -extended lever
springsifsligchtand embarrasses the action by
1tsinertiaifstout. Eitherfanlt,orboth,makes
the action of the apparatus intermittent and
uncertain. If, on the other hand,the arm f 1
be shortened, the bearing-point of CC does not
move 0 nearly vertically as in my invention.
This is illustrated by Fig. 2, in which N is
the bearing-point of C, and M N the space al-
lowed by my mventmn to intervene between
such beamnﬂ-pmnt d and the fixed fulerum
d’. As C rises and sinks, the bearing-point
describes a small arc of a large circle—an ac-
tion nearly equivalent to 1eet11111em motion;

but if the fixed center be changed to M’ (as
would be necessary to effect the substitution
in question) the same vertical motion of C
would by reason of its bearing-point travel-
1ing in a smaller circle induce a greater lat-
eral motion of its bearing-point. “The black
outline in Fig. 2 shows the action of my in-
vention. l‘he red shows the result of the at-
tempt to produce an equivalent action Wlth
a single lever.

I give a conical form to the circumference
of the load-ptece C and a corresponding form
to the interior of A and adapt each to the
other in the manner represented in order
that when the pressure in the boiler is too
low to support the load the load-piece will
rest on the ring A’, and thus relieve the dia-
phragm from strain, and also in order that
the load-piece C may as the pressure declines
be restored to its proper position in the cen-
ter of the diaphragur in case it should by
any chance have been moved to one side. In
the latter case the load-piece will on sinking
touch one side of the ring A’ and be deflected
toward the other side, slightly stretching the
diaphragm on one side fo effect this move-
ment. o soon, however, as the pressure de-
clines to nothing, so the adhesion of B to C be-
comes very slight, the elasticity of I3 restores
1ts parts to their first position. The ring A’
therefore serves not only as a support fo C
1n a certain position, but as a corrector of its
position laterally.

1t 1s essential to the success of a plane di-

aphl agm that the load be transmitted through

eompound levers in lieu of a single one for
the reasons above given, and 113 1s almost
equally essential tlmt the load-piece be al-
lowed to descend but a very small distance
below the edges of the diaphragm and be
rigidly supported in the proper position when
the pressure of the steam is removed in or-
der to avoid the violent straining of the dia-
phragm, which would result from a neglect
of this precaution, and without perforating
the diaphragm or allowing any slack at the
edges it 1s desirable to provide some means
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of securing a sufficient adhesion of the load-

piece C to the diaphragm B to prevent the
formerfrom slipping laterally upon the latter.

Iam not awarethat any one has before used
or invented either of these features of my in-
vention.

Whatl claim asmy invention, and desire to
secure by Letters Patent, therefore, is—

In combination with the plane diaphragm B,
corresponding load-piece C, compound lever

D E F, and the support A’, the projections or

| ridges ¢ ¢ on the under surface of the load-

piece and the printing of the shape of the
same into the diaphragm for the purpose of
preventing the slipping of C laterally upon
B, as within set forth.

WILLIAM S. GALE.
Witnesses: |
THOMAS D. STETSON,
ro. F. HYATT,
EDWARD A. MAGEE.
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