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E‘:PECIFiCA"I‘IOI\T forming part of Letters Patent No. 333,403, dated December 29, 1885.

Application‘ filed June 13, 1885. Serial No. 169,061,

(No model.)

To all whom it may concern :

Be it known that I, BENATAH FITTS, a citi-
zen of the United States residing at Wor ces-
ter, in the county of Worcester and State of
Massachusetts have invented certain new and
useful Improvements in Fluid-Pressure Regu-
lators; and 1 do declare the following to be
a full, clesl and exact description of the in-
Ventlon such as will enable others skilled
in the a.rt to which it appertains to make and
use the same, reference being had to the ac-

companying drawings, and to the letters and.

figures of reference marked thereon, which

form a part of this specification.

My invention relates to an improvement in
gas or fluid pressure regulators; and it consists

of a construction and arrangement of parts
which will be hereinafter fully descrlbed and
claimed.

Inthe accompanying drawings, for mmg part
of this specification, Figure 1 1S a vertical
section of my improved pressure - regulator,
showing the piston situated at its lowest lim-
it 1n the cylinder. Fig. 2 is a vertical sec-
tion of the same at right angles to the section
of Fig. 1, and showing the piston at about its
middle position. Flg 3 18 a top view; and
Figs. 4 and 5 are detfails of the construetion.

Like letters designate llke parts in the sev-
eral views.

The eylinder of my maehlne 18 composed
essentlally, of two castings, designated by the
letters A and F, A representing the upper,and
¥ the lower, castmg These two castings are
flanged,and are secured together by bolts pass-
ing through these flanges. The lower casting,
I, has its bottom preferably constructed of a
curved shape, and is provided with any suit-
able legs or supports, such as will enable the
cylmder to rest ﬁrm]y upon whatever surface
1t 1s placed.

B represents the frame of the interior pis-
ton, which is made of eylindrical form, the
upper end being closed and the lower end
open. The lower rim of this barrel - frame
is provided with a beveled edge, and to the
piston i8 fastened a ring, C, the upper side of
which 1s fitted with a beveled flange, which,
together with the corresponding beveled flange
upon the piston, serves to clamp the rubber
diaphragm M between them by means of serews

)

frame, 'The rubber diaphragm isalsosecured
between the flanges of the upper and lower
castings A -and F which are both provided 55
with beveled ednes for the purpose. Upon
the middle of the lower casting, I, is cast or
else firmly attached thereto a Vertlcal tubular
box, E, which extends upward to about mid-
way of the ¢ylinder. Within it is contained a 60
rod, D, which passes through a central perfo-
ration in the top of the piston, and is provid-

ed with projections or nuts n n, one on_ each
side of this top, in order that the rod D may

be fastened rigidly to the piston and move co- 65
incident therewith. The top of the cylinder-
casting A 1is provided with a cover, G, fast-
ened to the cylinder-casting by smtable bolts

or screws, and perforated for the passage of
the rod D, and also perforated for.a pipe, &, 70
coming from the outer air, which may allow |
atmospheric air to pass within the ecylinder
above the piston, and form a sort of cushion
for the piston in its upward movement. This |
pipe may or may not be provided with a stop- 75
cock, as desired. The rubber diaphragm M
may be a disk of rubber of suitable thickness;
but Iprefer it to be made in the form of a cyl
inder—such as a section of rubber hose—the
inside diameter of which should be of the o
same diameter as the piston B. I prefer also

| in constructing my cylinder to make the inte- .

rior of it somewha,t tapering, so that near the

top on the line 1 1 it will be of lesser diame-

ter than at the middle portion on theline 2 2. 85
By this mode of construction when the piston
rises from a part of greater diameter into a
part of lesser diameter 1t will become smaller
by reason of the peculiar infolding of therub- -
ber diaphragm, and more pressure will be re- go
quired to raise it farther than would be need-
ed werethe cylinder of equal diameter through-
out—that 1s to say, the reduction of the size of

the piston by a reduction of the superficial

area of the undersurface upon which the press- gz
ure of the gas, fluid, or liquid is exerted will
require a greater pressure of gas to raise a
given amount of the weight of the piston.
Consequently the amount of pressure required
to elevate a piston within a tapering eylinder 100
of my construction will be proportional to the
varying diameter of thecylinder. Thischange
in the diameter of the cylinder, caused by its

passing through the rim Cand into the piston- | tapermg mteuor 18 very slight, and is simply
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ing - point.
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what will be sufficient to keep the piston fr{}_m-~
~ ascending too rapidly.

1t also facilitates the
downward movement of the piston,which, by
its more rapid descent, regulates thevalve, so
as to keep a more even pressure in the pipes
Ehan would be possible with a straight cylin-
er, - 4 |

I represents a pipe or tube coming from any
source of supply of steam, gas, fluid, or lig-
uid which the regulator is used to govern. It
will be noticed that as this pipe proceeds up-
ward over the cylinder from a point near the
bottom of the cylinder on the one side to a
point near the bottom of the ¢ylinder on the
opposite side, it is made of greater diame-
ter at the last-named point than at- the start-
This is evidently necessary to
sult the expanded condition of the gas or flnid
at'that point. This pipe I is provided with a
valve, P, a safety-valve, ¢, and a small aper-
ture, d, near the outlet end, which communi-

_cates through a pipe, b, and an opening, @,

~shut-off cock, e.
25

into the eylinder. Pipe b has an ordinary
The apertures ¢ and a will
be graduated to any desired size as will best
serve the funection for which they are made,
since they and the pipe b regulate the admis-

- sion of the gas, steam, or fluid into the cyl-

35

“inder. The upper part of the rod D, emerg-
30.

ing from the cylinder through the middle ori-.
fice of its cover G,hasanother bearing or jour-
nal in an arm, H, formed upon the top of the

‘cylinder, as will be seen in Fig. 2, and more

clearly in Fig. 4. The rod D is provided at
a point which,when the piston is depressed to
its lowest limit, will be near the top of the
cylinder, with a couple of small circularly-

~ recessed plates,x x, secured together by bolts
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passing through their flanges, one plate carry-

ing a horizontally-projecting pin, g, and the
~other a similar pin, which passes through and

serves as a pivot for a rod, e, connecting with
a lever, f, by which the valve P is operated.
This connection between the rod e and the

lever f is made by means of a lug or pin, r,

upon the lever 7, which engages a slot upon

‘the rod ¢, and is held within the slot by a

spring, s, which bears upon a pivoted bar, &.

‘Thus it will be seen that by relaxing the

spring 8 the rod ¢ and pivot-bar { may be sepa-
rated, the pin » moved without the slot, and

- the rod and lever disengaged.

55

60

The valve P is constructed in any ordinary

and usual fashion, as I reserve to myself the
liberty to useat this point any stop cock suit-

able for the purpose, and not merely the one
having a central channel, as shown in the

drawings. -

Whenever the valve shownin the drawings

is used, a communication between the parts of

the pipe on opposite sides thereof will be es-
tablished immediately as soon as the lever f
turns the globe so as to open its channel the

- smallest amount, and this communication will

= remain established until thelever f, when be-

ing raised upward, has reached a height, as

-represented in dotted lines in Iig. 1, great

where it is to be used.

enough to cause the channel tq?bgcome closed

agalin. ;

As stated above, the pipe I is provided, in

‘addition to the: admission-cocks ‘P, with a

safety-valve, ¢, which consists of any suitable

plug carried upon the end of a rod and enter-

ing. an aperture in the pipe, said rod being
pivoted to a lever, j, which is likewise pivoted
to an upright bar, %k, fixed wpon the pipe IL.

“When the gas within the pipe attains a suffi-
cient pressure, it will force this valve open and

_70
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escape; or an opening may be effected by the

lever f, in its npward movement, coming in

“contact with the end of the lever j, and thus

opening the aperture by lifting the plug; but
this construection may be varied at pleasure,
it being only necessary to have a valve that
may be operated by a lever which is moved by
the lever f. Upon the cylinder is fixed a
standard or upright, J, on which is fuleramed
by means of a pivot a lever, K, hooked at one
end and weighted at the other by an adjustable
weight, m. The hooked end passes under-
neath the pin ¢ upon the plates x z, or, what is

| the same thing, the rod D; and the standard

or upright J is provided with a'lug,o. Now,
this lever K thus arranged with its weight 18
preferably of about the same weight as the
combined weight of the piston-and its rod D,

8o

85'

QO

95

and it serves to partially sustain the weight of -

the piston and its accompaniments. When
the piston has ascended a certain distance, and
the lever K, its hooked end engaging with the
pin ¢, has moved upward far enough to allow

further upward movement of the rod D will
carry the pin g above this,and thus render said

‘movementindependent of the weighted lever.

When the pressure upon the piston again di-

minishes, the rod D in descending will again.

100

‘the weighted end to rest upon the lug o, any.

105

engage the weighted lever, which will come

in play again and perform its function as be-
fore. - |
- The operation of my improved gas or fluid

I1IO

pressure regulator is as follows: The normal -

condition of the machine is represented in.

Fig. 1. Here the valve P is entirely closed.
The piston is at rest at its lowest limit. Now,

when the machine is in this position, the press-
It must -

ure of the gas or fluid cannot startit.
be started by hand. This is easily done by
grasping the upper end of the connecting-rod
e, and pushing it back in the direetion of the
valve a short distance. At the same time the

operator will lay bold of the lever f, and ‘lift -

it out from its engagement with the rod e to
the position shown in Fig.- 6. The instant
the lever f 1s raised the valve P will be

opened more or less, and the gas coming

I15

I20

125

through inlet-pipe I from the source of sup-

ply—as a street-main, a reservoir, &e.—will

rush through the valve, expanding as it pro-

ceeds, into the larger portions of the pipe,
whence it 1s distributed to the various places
It is evident that this
expanded gas will pass through the aperture
d into the cylinder-casing, and begin to force

130
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the piston upward. When the piston begins
to move upward, the rod ¢ will again interlock
with the rod f, and the connection between the
two be re-established in like manner as when
the machine was at rest, so that now the up-
ward movement of the piston will open the
valve P more and more to a certain limit, and
the downward movement will close it, which

movements are controlled of course by the.

pressure of the gas. As long as any gas con-
tinnes to come from the source of supply the
piston can never quite reach its lowest limit,
and therefore the valve P can never be com-
pletely closed, for while there 1s any gas pass-
ing through the valve from the source of sup-

ply there will be a certain amount of pressure
exerted upon the bottom of the piston, very

slight indeed perhaps, but sufficient to raise 1t
somewhat; but. when the supply ceases en-
tirely the piston will then drop completely
down, there being nothing to raise 1, and it
cannot be again raised without the repetition
of the manual operation above described.
This is a great advantage, for 1t often happens
that the supply of gas will need to be tem-
porarily shut off, for the purposes o1 repair or
the like. This being oftentimes done in the

night and without any warning to the users

of gas at the other end of the main, whose
fires and lights might be burning, and whose

outlet-cocks would be open for the purpose,

the fires would be extinguished and the cocks
would not be closed. Now, without the 1n-
terposition of some device 1n the regulator to
guard against such a result, the readmission
of gas into the main would cause 1t to low out
through the open outlet-cocks into the houses
of the individual users, and cause great dam-
age perhaps before they could ascertain the
fact; but with my improved device the cessa-
tion of the supply closes the valve entirely,
and when the supply again begins to flow it
will find the pipe closed, so that it cannot pass
the regulator until the operator desires it to
do so.

The operation of the safety-valve ¢ has al-
The
pressure of the expanded gas within the pipes
may open it, or 1t may be opened by the lever

so f acting upon the lever j to raise it, as is

53
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shown by dotted lines in Fig. 1. There is,
therefore, a double safeguard in the provision
of two modes of operating the valve.

It has been found in using pressure-regula-
tors with certain kinds of gases or fluids that
the pressure of the gas would throw the pis-
ton up very rapidly, and then as the pressure
diminished the piston would descend as rap-
idly. Thus there would be no equality or
evenness of- movement, but this vibration
would occur, and was both annoying and dan-
gerous. To effectually guard against this, I
have provided the top of the cylinder with
an inlet for the admission of atmospheric air.
The inlet shown in the drawings is a tube en-

tering an aperture and regulated by a stop-

| cock; but any other equivalent will do as well,

for, instead of having an opening in the cover

G itself, I may just as effectnally admit air

by not closing the cover tightly, but leaving
3 space between it and the cylinder. This

admission of air will regulate the rapidity of

the motion of the piston and stop the vibra-
tion. As an additional safeguard against this

evil of ‘“pumping,” as it is called, 1 have

found it advantageous to graduate the inlet-

opening a where the expanded gas enters the

cylinder. By making this opening greater or
less I can regulate the pressure upon the pis-
ton so as to obviate vibration. h

If it should be desired for any reason to
make the piston itself heavier, weights may
be placed upou a plate, I, which is atfixed to
the upper extremity of the rod D for the pur-
pose. | _

Having thus described my invention, what
I claim as new, and desire fo secure by Letters
Patent, 18— | |

1. In a gas or fluid pressure regulator, the
piston frame B, having piston-rod D, pro-
vided with plates # z, to which is pivoted a
slotted connecting-rod, e, provided with bar
t and spring s, in combination with the valve
P, whose lever fis adapted to engage the rod
¢ by means of a pin, r, substantially as shown,
and for the purpose set forth.

2. A gas or fluid pressure regulator con-

sisting, essentially, of a eylinder, A F, per-.

forated cover G, piston B C, diaphragm M,
piston-rod D, inlet-channel ¢, and tubular
box E, all arranged and operating in the man-
ner substantially as shown and described.

3. In a gas or fluid pressure regulator, the
combination, with a eylinder having a coni-
cal or tapering interior, of the piston B C

3

/10
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80

90
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and the diaphragm M, arranged and operat-

ing substantially in thke manner shown and
described. B

4. In a gas or fluid pressure regulator, the
combination of cylinder A F, piston B €, dia-
phragm M, piston-rod D, connecting-lever f,
valve P, and pipe I, substantially as shown
and described.

5. In a gas or fluid pressure regulator, the
safety - valve 4, consisting, essentially, of a

be operated by the pressure of the gas within
the pipe, and also by the lever f coming in
contact with and raising as it ascends the le-

I1IO

I IS
plug-carrying rod pivoted to a lever, j, ful-
crumed upon an upright, k¥, and adapted to

120

ver j, substantially as shown, aund for the pur-

pose specified. -

- 6. In a gas or fluid pressure regulator, a
cylinder, A ¥, provided with upright post J,
upon which is fulerumed a hooked bali-car-
rying lever, K, within which cylinder moves

125

a piston, B, having piston-rod D, provided -

with a pin, ¢, for the engagement of the hook
upon the lever K, and also with a plate, {, at
its upper extremity, substantially as shown,
and for the purpose set forth and specihied.
7. In a gas or fluid pressure regulator, the

I3D
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combination of the piston-rod D, having pin| In testimony whereof I affix my signature 1o
g, and the lever K, weighted at one end, | in presence of two witnesses. |
hooked at the other, and fulerumed upon an | - .

upright, J, which is provided with a lug, o, . - BENATAH FITTS.
- 5 said hooked lever engaging normally with the | | | | |

pin g, but adapted when rod D attains a cer- |, Witnesses:

tain height to rest upon the lng ¢ and thus PHILIP MAURO,

become temporarily disengaged, substantially | FRED H. TASKER.

‘as shown and desecribed.
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