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To all whom it may concern:
- Be it known that I, Taomas S. PoxeruD,
a citizen of the United States, and a resi-
dent of Pittsburg, in the county of Alle-
sheny and State of Pennsylvania, have 1n-
vented a new and useful Improvement in
Fluid - Pressure Regulators,.of which the
following is a ‘specification. |
My invention relates to fluid-pressure reg-
ulators, and has for its object to provide
means for automatically regulating the ac-
tion of a fluid-pumping device that shall be
dependent .upon the pressure existing 1 a
storage tank or chamber which 1s supplied
thereby. . .
It 1s often desirable to automatically
maintain a substantially constant pressure
in a fluid-pressure storage tank and, accord-
ing to my present invention, I provide an
automatic regulator which is sumple- and
durable in construction, reliable in opera-
tion and relatively sensitive to pressure
variations in the tank or chamber in which
a constant pressure is desired. _
The single figure of the accompanying
drawing is a partially diagrammatic view
of a system embodying my invention, the
automatic regulator being shown in sec-
tional elevation. -
While the fluid-pumping device 1s 1llus-

“trated in the drawing as propelled by means

of an electric driving motor which 1s con-
trolled indirectly by the automatic regu-
lator of my invention, other suitable means

may be employed for .accomplishing the
~same result, and I desire that variations in
the arrangement of the system and in the
size and structural details of the regulator

which do not depart from the spirit of my
invention shall be included within its scope.
Referring to the drawing, the ﬂuid-}éres-
sure in a storage tank 1 1s supplied
fluid-pumping '
by an electric motor 3 and is maintained at
a, substantially constant value by means of
a pressure regulator 4 which governs a mo-
tor-controlling device 5. Electrical energy
may be supplied to the motor 3 from any
suitable source, such as a generator 6. The
automatic regulator 4 comprises a main cyl-

rially smaller size, a two-part or differential

- piston mechanism 9 which is adapted to

5b

operate in the cylinders and a steelyard or
lever 10 which is provided with an adjust-

the

cylinder 8 below the piston 16 1s discon-

‘eomprises” a suitable starting resistance 23
- which may be connected in the motor circuit.

a | and gradually reduced to zero by means of a
evice 2 which 1s propaﬁed -

| able Weight 11 The lever 10 is pivotally

connected, near one extremity, to a station-
ary projection 12 of a cylinder cap 13 and
is adapted to exert, by reason of the action |
of gravity on the weight 11, a considerable go
downward pressure upon a piston rod 14
which projects through an opening in the
cylinder cap 13 and engages the lever 10, at
a short distance from its point of connection

with the projection 12. The differential g5

piston mechanism 9 comprises a main pis-

ton 15, which operates 1 the cylinder 7,
and an.auxiliary piston 16 which 1s connect-
ed thereto and operates in the auxihiary
cylinder 8. S |

In the main cylinder 7, below the main
piston 15, a pressure equal to that of the
storage tank 1 1s maintained, since the cyl-
inder is connected to the tank by means of
a pipe 17. The portion of the cylinder 8 75
above the piston 16 communicates -‘with the
cylinder 7 by means of ports 18 and, when
piston mechanism ¢ is .in one position,
the cylinder communicates with the portioh
of the cylinder 8 below. the.piston 16 By 80
means of ports 18 and 19. -When the piston
mechanism 9 occupies its upper position, the
ports 19 are closed and the portion of the

70

nected from the cylinder 7, and exhaust 85
ports 20, which were closed in the lower po-
sition, are now open, whereby the pressure
in this portion of ‘the cylinder 8 1s reduced

to zero. A permanent connection 1g estab- -
lished from the lower end of the cylinder 8 90
to an pperating cylinder 22 of the electric
motor ‘eontrolling device 5 by means of a

‘pipe 21.

The' electric motor 'confrblling device 5

95

movable contact arm 24, an operating cylin-
der 22, a piston 25 that operates therein and
a piston rod 26, whereby the piston 1s con-
nected to the contact arm 24. The motor
circuit is normally interrupted, since the arm
94 is held out of engagement with the con-

100

‘tact terminals of the resistance 22 by means

of a spring 28 located in the cylinder 22 and
acting in opposition to the fluid pressure
which is admitted to the cylinder from the
automatic regulator 4. | _

The action of the regulaiing system 1s as

follows s Assuming that the fluid-pressure n
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9 occupies 1ts lower p
from the tank 1 through the

pressure exerted directly upon the

16 may be disregarded.

E

the tank 1 is so-low that it is unable to raise |

the weight 11 and that the piston mechanism
position, flurd-pressure
1s admitted
pipe 17 to the cylinder 7 below the piston 15.
From this position of the ¢

pressure is admitted through ports 18 and

19 to the cylinder 8 below the piston 16 a1d
also through pipe 21 to the cylinder 2%2.
The fiuid pressure in this cybnder acts in
opposition to the spring 28 and so moves tne
contact arm 24 that energy 1s supplied to the
motor 3 from the generator 6 through the

registance 23. In this way, the motor 3 18 |
“accelerated and drives the fluid-pumping de-
raige the pressure 1n

vice 2 which serves o
the tank 1. As soon as the pressure in the
tank 1 exceeds a predetermined amonnt, the
weioht 11 will be raised by the action of the
fluid pressure on the pistons 15 and 16. As
soon as the piston mechanism 9 has movead
from - its lower to its upper position, the
pressure in the cylinder 8 and the cylinder
99 iz exhausted through the poris
the ports 19 which connect the cylinder 7
with the cylinder 8 are closed.
the pressure 18 t&
09 the spring 28 interrupts the supply of
‘energy to the motor 3 and the flnid-pumping
mechanism 2 comes to rest. '

The application of the pressure-regulator i

js niot confinied to systems embodymg storage
tanks, and the regulator may readily be con-
nected directly to the discharge
fluid-pumping device so that the motor will
operate only when fluid 1s heing drawn from
this pipe. An arrangement oi this kind 1s
well-adapted for use with Jiguid eirculating
pumps. _ -

" When sufficient pressure is applied to the
lower side of the piston to raise the weight,
the friction between the cylinder and the

_ %)iﬁmn is materially .greater than when 2

ower pressure exists, as is the case when the

weight is falling on account of an annular
piston against which an

flange 15* on the
outward pressure is exerted. ‘The useful
piston 15
is always proportional to the difference 11
the total areas of the two pistons 15 and 16,
irrespective of the size
connects the two, since the exposed area on

the upper side of the piston 16 is nentralized
by a corresponding expesed area on the un-
Censequently, the -

der side of the. piston 15.
downward pressure exerted upon the piston
Tt will be observed
that useful fluid-pressure is exerted against

both piston

for the difference n the friction is effected |

yiinder, fuud-

-1f the -same
raising and lowering the weight 11.

18, and

~ As soon as |
ms relieved in the cylinder |

pipe of the

of the stemy which

tons to act in oppos

15 and piston 16 in raising the
weight. 11, when the frietion i greater, and
that mseful pressure is only
the piston 15 in opposing the fall of the
weight from its upper position when the
friction is less, consequently, 4 compensation -

exerted agamst |

067,284

and a relatively slight diminution of the
pressure in the regulator chamber will per-
mit the weight 11 to fall, |

By properly proportioning the areas of
the pistons 15 and 16, the regulator 4 may
he made sensitive to relatively shight varia-
tions in the pressure of the tank or discharge
pipe to a degree which would be nnpossible
piston area was active Im both

T claim as my invention:

1. The combination with a fluid-pressure
tank or chamber, a fluid-pr nping mechan-
«m eonmected thereto, a driving motor for
said pumping mechanism, a starting con-
troller for the motor, and an operating cy!

- inder and piston, of a regulator for auto-

matically admitting fuid-pressure to and
exhausting it from the operating cylinder to
respectively start and stop the motor as the
pressure in the storage tank or chamber rises
hove and falls below a predetermined vaiue,
nd means for compensating for the varia-
tions in the friction of the regulator.

"9 The combination with a fluid-pressure
tanl or chamber, o fluid-pumping mechan-
jstn connected thereto, 2 griving motor for
said pumping mechanism, a starting con-
troller for the motor, and an operating cyl-
inder and piston, of means for automaticaliy
admitting fluid-pressure to and exhausting
:t from the operating cylinder to respec-
tively start and stop the motor as the pres-
suve in the storage tank or chamber rises
above and falls below a predetermined value,
said means comprising a regulator having
a ‘differential piston which %acts In OpPOs!-
{ion to' a substantially constant external
force. | g

9 The combination with a fiuid-pressure
storage tank or chamber, a fluld-pumping
mechanism connected thereto, a driving mo-
tor for said pumping mechanism, a starting
controller for the motor, and an operating
cylinder and piston, of means for regulating
the fluid-pressure in the operating cylinder
to start and stop the motor, said means com-

#*

1 prising a man cylinder having COMIMUnica-

tion with the storage tank, a piston in

| said cylinder, a relatively small auxihiary

cylinder, o piston 1n said auxiliary cylinder
which is connected to the piston in the main
cylinder, and a weight connected to sald pis-
ition to the fluid-pressure
which is supplied to the main cylinder from

the storage tank.

4, A pressure regulator comprising a main

cylinder, 2 piston operating thercin, a rela-
tively smeall auxiliary cylinder, a piston
operating in said auxiliary eylinder ana con-
nected to the piston in the main cylinder,
and means for producing a stroke in one
direction, in oppesition to an external force,
by a useful pressure exerted upon both pis-

‘tons and for opposing a stroke in the oppo- .
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site direction by a useful pressure exerted
only upon the main piston. |
- 3. A pressure Eegul"ator cempmsmg 2 maln

“cvlinder, and a piston operating therein, a
relatively small a,umlmry cylinder, a pi&L(}I’l

operated therein - and connected to the pis-
ton wm the main cylinder, and means for
exerting cobperating pressures on the pis-
tons in one direction of motion and. for ex-
erting a useful pressure only on one of the
pistons in the opposite direction. -

- 6. In a pressure regulator, the combina-
tion with a main cylinder, a smiall auxiliary
eylinder connected in tandem therewith, a
two-part piston operating in the cwlmders
and a balance weight, of means for 1111pa1*t-
ing a useiul pressure on both pistons for
rm:smg the balance weight, and for exerting
a usetul pressure only on the main piston for
-Gp osing the fall of the balance weight.

| JYJ A pressure regulator comprising a main

cylinder, a 1elat1v-e,13 small auxiliary cylin-

. der in alinement therewith, a two-part pis-
. ton which -operates in the bylmders means

<9

for limiting the wviston stroke, means for
applying a substantmll} constant inward

force upon the main piston, a fluid-pressure

~ admission port between the two parts of the

- 30

piston, an exhaust port at the extremity of
an auxiliary cylinder, .and an intermediate
connection between the main and the auxil-
19ry wlmdem which shunts the auxiliary

piston and is effective only when the eﬂmust

port 1s closed.
8. A pressure regulator comprising a

- der in ahn«emem; therewith, a two-part pis-

40

ton that 1s adaptedio (}}Je"&t{, i the cylin-
ders, a fluig- “press surd’ admission port between
the two parts of the piston, an exhaust port

commaunica ting with the outer end of the

- small cﬂmdu an intermediate port connect-

55

G0

ing the outer end of the small {J}?midw with

the main cylinder, and means for limiting
the motion of the plSLOEl so that the exhaust
port is open and the i tmmeﬂime port closed

when the piston occupies one extreme posi-

tion and so -that the exhaust port is closed
and the intermediate wort open when the
piston occupies its other extreme position.

9..In a system of fluid pressure regula-

-:,ﬂamber. & supply pumyp therefor, a pump-
driving motor and a motor commller of an
automatic regulator comprising a main CYi-
mder, a r-elatwehr sniall auxihiary cylmde
i alinement therewith, a two-part glsmﬁ
which operates in the “vhm'lers, means for
limiting the piston %fr{)l{ej means for apply-
g A substa antially constant in ~ d force
-upon the m.-;un pmt{m? a fud p.essure ad-

mission port between th{a two parts of the
pisten, an exhaust port at the extremity of

an auxiliary c:yllndeiq aund an intermediate
cannectmn which shunts the auxiliary piston

a main
:'C}Tl’!ﬂd'&ﬂ 2 rela,twuy srall auxiliary cylin-

F

tion, the combmatu}n with a storage tanlk or |

i .

-

1n the ovhnder

lifting force 1s greaten
Hforce.

&3

and 1s effective only when the exhaust port
1s closed.

10. In 2 system of flud pre,s&ure regula-
tion, the combination with a a storage tank, a

supply pumnp therefor, a pump-driving mo-

tor, and a motor controller that is actuated
by a Huid-pressure operating cylinder, of an
automatic regulator that comprises a main

- cylinder, a relatively small auxzhary cylin-

der in almement therewith, a two-part pis-
ton which operates in the c.mmder means
for limiting the piston stroke, means for ap-
piying a substantially constant inward force
upon the main piston, a fluid-pressure ad-

‘mission port between the two parts of the

piston, an exhaust port at the outer extrem-
ity of the auxiliary cylinder, an intermedi-
ate connection between the main and the

awrxiliary cylinders which shunts the small

piston and is effective only when the exhaust
port 1s closed, a supply pipe connection for

- said Gpemtmg cylinder that is connected to.

the outer extremity of said auxiliary cyi
inder.

11. In a system of fluid-pressure regula-
tion, the combination with a storage tank 3]

_%ul:}p]y pump therefor, an electric drwmg
motor for the pump, a motor- starting con-

troller and a fiuid-pressure operating cylin-
der therefor, of a pressure regulator com-

prising a main cylinder, a re.htwely small

.;umlhary cylinder in alinement therewith, a
two-part piston that is adapted to epurate

stroke of the plston,, a pipe that cc}nneﬂts the
storage tank to said main cvlinder at a point
betweﬂn the two parts of the piston, a sec-
ond pipe that connects the outer end of the
auxiliary cylinder to the operating cylinder,
an exhaust port for the auxiliary and oper-

&0
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means Tor lmiting the
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ating cylinders, an intermediate connection -

which shunts the small piston, and a sub-
stantially constant external force which acts
1 opposition to the fluid- preemre 1 the
main ¢y linder, the arrangement of parts be-
ing such that ‘the exhaust port is open and
the' intermetliate port ciosed when the two-

part piston occuples one extreme position,

and the exhaust port is closed and the inter-

mediate port 18 open when the 1118&3’::‘)11 }tyceu—

mies 1ts other extreme position.

Ry
12. A fluid-pressure regulator cormprising
a piston mechanism, a weight acting there-
on, and means for so ﬂpp]‘gfmr} ) ﬁuld—preS-'

sure 1n tpp@alu}{)ﬁ to said W@lght that its
tnan its sustaining

13. A fluid-pressure regulator comprising
a double piston ]11“(311&1}]‘1111 a welght that
exerts a subs tantiatly const*m’t downward
pze%me there{m., and means for automatic-

~ally rendering the larger piston area effect-

ive for raising the we :.ert and for rendering
only a
(}ppesmn the fall of the weight.

a part of the plbti}il aren eﬂ'ectwe for

116
11&

126

125



KM mm 'E“ﬁt"{)tﬂm _E_HTL @pp{}mmfﬁ

Y

'Hﬂiﬂ' y
ol

4. Fhe »t:mnhrﬂm tion with a storage. ﬁ‘&»’ﬂlﬁ*ﬁ

G qun amber and. a ﬁtlppw parnp, thexe: Fm of’

i "- PO I

a fuid- ]}HW..M”[“L, regulator comprising . ¢ ]n’}"e,,t-"
"yluﬁ piston, ,um.,,hfmlﬁ-*}'n, an, acbusting weight,
that exerts a substantially n:r;a‘mﬁ-:mm m*%&:uw;f
":._"w “ﬁw and means. for. mﬂnmﬂmmﬂ V. ren-
dering . ﬂw larger. pm‘r(m ares effective for
.;nmuw the weight, and st m;pm*r» the pump, |
only 2 part of the piston |
M,. h’ﬂ ﬂf the |
1 tion with two cylinders of ameqmi diame-
wmpm ng:g o

and for 1'{111{1{553111

' *fm"nw'ﬂﬂ and starting. the pump.
' A ihwﬂ -presgure *ﬂ"ﬂgnﬂ.rmw

a mﬂnwiw 2, m.imn mechanismm having a
substantially constant, external force. *nznplwdf

15 thereto, and means for aﬂm:m..aul,mahy COL-
pensating for the -

mmtmm 3 11 ﬁ“:u:"wtvm he-
“tween the. Lj?lmﬂm and, H}.@' piston. IEILEL11~
‘anism. |

16, A ﬂmd pressure regulator comprising,

20 A, mr!mﬂmg a, pM{m mei anism, a welght

which secte against the. pan .;md Means. er
..mlrmn.rm{“ lhf compensating for the wvaria-
tions. n fri ctmm ’ﬂmtﬂwwu fh{h o ﬂmﬁm EM’M
the pis hm mechanism whm mha:* weight, is

-”ﬂ'rrm*m raiged and *ﬁfe"hmn 4*1 1) {*“’“mmhm m
fall,

=

" ‘tu:'

fnemeri mwﬂwr 111
‘exerting codperating useful pressures in pr 0-
fdwmw msmn mm{,mmt I one direction
and. fm" exerting a useful pres t‘-:»‘smm? mﬂl@r on
the wav‘ p“ﬂbmﬂ for opposing pis ton Hﬁli}"ffﬁ?
-.nmm in the {)p’g}(}ali{? direction. -
In’ teaﬁmmw whereof, 1 hmv& hereunto
f 26th ﬂq:gr M Eﬁ@p—'
Zwmhm "E‘:@ﬁ}

W,w,, 284

s Jf T 8 PEessLe “m;rmﬂs:ru or, the combing-

tion with. t‘ﬁwt} ¢ ﬂ'wm 5 0f umqﬁmﬁ diame-

istons  opers abing  therein and -
mmm mmﬂy ‘connected mgemm ‘of ‘means
for %erﬂmm {“f}ﬂ]}f"]"ﬂip?ﬂ]lﬂ' useful pressures in
pr n::adr,wmg piston movement in -one direc-"
';"1 ion and fﬂ?'ewmu‘ag a usetul 1}1‘@% UTe. onky
on, one of the pistons for opposing pr«..ﬂ:ml’
“movement in the opposite direction. |

ﬁnml

30,

18, In & pressure ”E"E{”ﬂﬂ‘%(}[‘ the combina-

:m”amam:ns_ﬁ' ihw e1n f‘md COTL-

ters, and. pistons, oy
r,.-md@m of mwm for

subscribed. m y name ﬂu%
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