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UNITED STATES

PATENT OFFICE,

BRYAN OBEAR AND SILAS C. MARTIN, OF ST. LOUIS, MISSOURI, ASSIGNORS

‘TO MONTAGUE COMPRESSED AIR COMPANY, OF ST. LOUIS, MISSOURI, A

CORPORATION OF MISSOURI.

REGULATOR FOR FLUlD?OPEﬁﬁTED PUMPS AND MOTORS.

——

No. 847,358.

Speciﬁc&tion of i.etters Patent. |

2atented March _19, 1907,

Apnplication filed October 21, 1905, Serial No. 283,863,

e o s el —

To wll whom it 1uy concern:
~ Be 1t known that we, Bryax Ossar and
SiLas C. Marntin, citizens of the United

States, residing at St. Louis, State of Mis-

5 sourl, have invented certain new and useful
Improvements in Regulators for Fluid-Gp-
erated Pumps and Motors, of which: the fol-
lowing is a full, clear, and exact description,

reference being had to the accompanying

to drawings, forming a part hereof.

~.Our invention has relation to improve-
ments in regulators for fluid-operated pumps

.and motors; and it consists in the novel con-

- struction. and arrangement of parts more
15 tully set forth in the specification and pointed
- out m the c¢laims. .~ |
In the drawings, Figure 1 is a front eleva-

tion of our regulator as applied to a water-
~pump for pumping wat.er-il'mm cellars, wells,
20 and the like, the regulator-pistons being at
- hali-stroke. Fig. 2 is a vertical longitudinal
~section on the line 2 2 of Fig. 3 of one end of
‘the regulator, the piston being at the limit of
1ts outward stroke. TFig. 3 1s a fransverse
25 vertical section on line 3 3 of Fig. 1. Fig. 4
1s an enlarged sectional elevatonof one of the

controlling-valves for the pump. TFig. 5 is |
a sectlonal elevation of the Y-valve leading.

from the compressed-air reservoir. Fig. 6 is
a sectional detail on line 6 6 of Fig. 1. - [ig. 7
1s a diasgraminatic vertica! section on line
7 7 of Ig. &, showing the construction of the
pump; and Ifig. 8 is a horizontal section on
Iime 8 8 of Kig. 7. |
" The object of our invention is to provide
fluid-operated pumps (and motors) with a
regulator which will properly and pogitively
control the timely admission of the dynamic
. 1luld into the pump (or motor) with a view
40 of its utilization at a moment favorable to
- the production of a maximum efficiency in
sald pump. ' "'
A turther object isto provide a regulator

.30

35

~ whach shall be simple, easy of operation, one

adapted to be driven by the same fluid whicli

45 ._ |
~ operates the pump or motor to which it is ap-

piied, and one possessing further and other |

advantages bhetter ‘apparent from a detailed
deseription of the invention, which is'as fol-

5o lows: -

stituted therefor. = . .
The admission of the driving fluid first to

in cylinders 9, provided with

Referring to the drawings, R represents a !
compressed-air reservoir or tank to which

the air is sﬁpplied from any available source.
(Not shown.)

Leading from the same is the
main valve-controlled feed-pipe P, which may-

55

be used to feed the compressed air to the air- -

motor M, which latter is preferably of the

tappet type of motor of any desigh and re-

quires no detailed description herein, ' Theé
motor may be operated, and under ordinary
circumstances . (where low fluid-pressure 1s

suflicient for the purpose, as in pumping

water from deep places when rapid pumping
is prohibitivé) the same is operated by com-
pressed air supplied thereto by the branch

‘pipes p p, to which the fluid 1s alternately
‘supplied through the pipe connection p’, the

Huid thus supplied forcing the piston 1 of the

‘motor first m one direction end then the

other, suitable provision being made to ex-

‘haust through ports in the slide-valve 2, as
| . As before stated, we
make no claim to the motor, and that here

best -seen in Fig. 2,

shown is a conventional form for which any
other may be substituted, and while that

herein shown is a compressed-air motor a B
gas, or electric motor may be sub--

steam,

one side of the piston 1 and then the other is

160
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accomplished by the timely actuation of the .

hinged ¥-valve 3, located at the junction of

‘the pipes p p, Fig. 5, the outer arm 3’ of the

valve being loosely coupled to the pitman or
rod 4, from whose opposite ends depend links

ton-rod 7. "Lhe opposite ends of the piston-
rod 7 are provided with pistons 8, operating
petcocks 10
along their peripheral walls and with check-
valves 11 in the heads. The base of each

85

5 5, lorining rigid extensions of one of the
members of the outer forked arms of the
yokeés 6, said forks loosely embracing the pis-

Q0

yoke 6 1s pivoted to the framework If, so as

to oscillate or rock in a vertical plane, each

9%

yske being provided adjacent to the pivotal -

point, with horizontal arms 12 12/, respec-
tively, the arms 12 being coupled to links 13
13, which in turn connect with levers 14, con-
neeted to the stems 15 of the main control-

ing-vatves 16, which supply the compressed

alr or fluid to the pumps, as presently to be
seen, and the arms 12’ being coupled to links

100

13’, which in turn connect with levers 14/,
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ply pipe S, suitable check-valves 18, Fig. 4,
being interposed between the controlimg-

10

]

coupled to the stems 15" of similar valves,

which control the exhaust of the fiuid by
which the pumps were operated. The

vaive - casings V of the main controlimmg-
valves are coupled to the branches or shunts
17, leading from the base of the main air-sup-

valves 16 and the air-pipes 19 leading to the
pump-cylinders, (presently to be referred to.)

The pipes 19 19 lead to the top of the
pump-cylinders 20, the base of each.pipe be-
ing provided with a pressure-valve 21, Iig. 7,

© below which ihere leads from the pipe 19 {he

{5

exhaust-pipe 22, the pipes 22 ternunating m
the valve-casings V' V' of the exhaust-valves

~whose stems 15" are coupled to the levers

147,
the valves 16, I'ig. 4, and hence an illustra- |
The bases

20
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The exhaust-valves are identical with

tion of one wiil suflice for both.
of the peripheral walls of the pumf-eviinders
are connected by the pipes 23-1o the water-
discharge pipe 24, the discharge ends of the

pipes 23 being provided with check-valves ;
25, Fig. 8.~ The lower heads of the cylinders
20 communieste with a common chamber 26

through openings controlied by check-valves
27, a suction-pipe 28, whese delivery end 1s
controlled by a cheek-valve 29, leading {rom
this chamber to the well or celiar from which
the water is to be pumped. The pipe 28 1
yreferably perforated peripherally, as shown,
L" i, 1. '!.‘ﬁe pump composed of the ¢yim-
ders 20 20, chamber 26, pipe 24, and thew
coOperating parts is not herein elaimed, as
the same is of o well-known patented type
and forms no part of the present invention.
The operation of the device 18 as follows:
Securedd to the piston-rod 7, hetween the
forked ends of each voke 8,18 a ringor coliny
30.  As the pistun 1 reaches the end, say, of
it: lefe-hand sivoke, Fig. 2, the eollars ur tap-
pets 30 impinge against the adjacent ends of
the vokes, simultaneously rocking the same

about their pivots and depressing the ends
Simpinged by the tappets.

This depression
draws or pulls the pitinan+ ifna correspond-
ing direction, rocking the arm 3" of the ¥-

Of course when' the piston T has
reached the end of its opposie stroke the re-
verse of the aperstions just deseribdéid takes
place, the piston retagning to its original pa-
sition.  The dofted position of the parts in

" Fig. 2 illustrates the device for the opposite

6o

65 begin a new stro

stroke.  Of course both ends of the gtmfaimm
tus being alike the tHustration of cne end su
fices. In its reciproeations the piston-rod 7
drives the pistons 8 back and forth in the
reculator-evlinders 9. The peteocks 10 or
any one or more of them may be lelt open.
OFf course as the piston 8 begins to move to
Lﬁ it leaves s vacuum be-

if we assume the fourth peteock 10 to be the
open, one then the moment the piston 8 has 75

S g —

valve 16 is closed) will

847,558

tween 1t and the adjacent head of the e}*’]ir' -

der, this vacuum continuing until the san
piston 8 has passed by one of the open pet-

cocks, in which event the air will rush into the

vacuum, thus equaiizing the pressure on op- 7o

posite sides of the piston and easing the load

or resistance which the piston must over-
come. Referring to Fig. 1, right-hand side,

passed it the inrush of air will at once ease

the movement of the parts, permitting the
ele 1ls stroke m .

regulator to suddenly cmn{f
that direction Ho the lef

motor. With the rocking of the vokes 6 in

one direction or the-other the followmng.

takes place: The arms 12 12/ hecome tilted

_ _ left)’ and instantly
‘cause the tappets 30 to impinge against-the 8o
vokes and begin the reverse stroke for the

L]

sufficiently to open. one .of the controlling- 85 |

valves 16 ‘and cluse the other and at the
same time open the exhaust-valve leading

from the pump-cyiinder 20 of the closed vaive
and ¢ose {he exhaust-valve Jeading, from

the pump-cxlinder of the cpen valve, Fig. 2. go-

By the open val¥é 16 the air will rush mto
its corresponding air-pipe 19, past the .pres-
sure-valve 21, into the pump-cvlinder 20,
forcing the water 1efore it -past the check-

valve 25 into the discharge-pipe 24 and out. 95

The other «vlinder 20 (whose controlling-

haust its air contents directly through pipe
22 past the open valve, and through the
nozzie 31 of the exhaust-valve casing V.
(See arrows 1n Fig. 7 for the courses of the
currenis.)  ¥Wheno the parts have reached
the end of their opposite strokes, of course

the same results follow, except that the sec-

ond pump- viinder is now ¢alled into requi-

o pernutted to ex-"

100

ey

sition, its contents leinge forced mtothe pipe

24 while the first eylinder is filling with
water.  Of course each (yhinder 20 fills or,
more properly speaking, 1s permitted to fill

as fast as the air from such &vlinder exhausts 110

or is permitied to escape through the pipe
22 and valve Vo

with each redprocation of the piston 1 one

valve to its extreme poesition and. permitilng
the motor fluid to pass into the proper pipe p |
for {i@'ivin;_: the piston 11 the opposite diree- o
{aon.
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pump-¢ vinder is filling with water while the

It follows, therefore, that -

contents of the other is forced out by air- 113
pressure from the reservoir R through the -

pipe 24, the timely reversal of the operations

or the reciprocations of the motor-piston I'
Feing accomplished hy the actuation of the.

by which the admission of the motor fluid to
opposite sides of the piston is controlled.

Of course the frequency and suddenness of .

these reciprocations in a ineasure - depend

e opened for the purpose of destrgying the

vacuum formed behind the pistons'§ of the

air-cyhinders 9. This frequeney of revérsal,
of course, is controlled both by the depth of

vokes 6, which in turn actuate the valve 3, 120

r
]

on which particular petcock 10 happens to 125

the well'and quantity of water to be pumped 130



judgment | |
The regulator can of course be used 1

rt

10

20

40

45

the vokes, suitalie

ton 1'e(:-.1p1'omt-mg

847,358

and is a matter which may be left to the
of the engineer in charge.

connection with pumps or motors,

same air or steain or any fluid whatsoever. |
Having described our mvention, what we |

claim is—— | | |

1. In a regulator, a reservoir or source of
fluid-pressure supply,
piston theren, a piston-rod projecting from
the piston-cylinder at each end thereol, tap-
pets on the rod, yokes pivoted in proximity
to the projecting ends of the plston-rod,

valve-controlled fluid-supply pipes leading |

eom the source of supply to opposite ends
of the motor-cylinder, a pitman coupled at

an intermediafe point to the valve of the |
means for pivotally |

fluid - supply pipes,
coupling the yokes to the pitman, suitable
controlling and exhaust valves, link connec-
nections between the yokes and said valves,

and fluid-pressure supply and exhaust pipes
leading from the valve - casings, suhstan-

tially as set forvh. . .
2. In a regulator, a reservolr or source of
fluid-pressure supply, @ motor-¢yhinder, a
piston therein, a piston-rod projesting from
the piston-cylinder at each end thereot, tap-
pets on the'rod, yokes pivoted in proximity
to the projecting ends of the piston-rod,

fluid-supply pipes leading from the source

a motor-cylinder, &

he the

]
t

[

— -

cylinder, a series of petcocks

ends of the piston-cylinder, a valve at the
meeting point of said branches, an oscillating
voke pivoted 1n proximity to the piston-rod
and actuated by the tappet, a regulator-
disposeéd along

tiie walls thereof, a piston on the piston-rod

operating in said regulator-cylinder, link
connections hetween the yoke and the valve

for the branch pipes aforesaid, suitable fluid-
DIessure controlling and exhaust valves ac-
tuated by the oscillations of the voke, a
supply-pipe leading from the source of sup-
ply to the controlling-valve, and fluid-pres-

Sure and exhaust pipes leading from the con-

trolling and exhaust valves respectively to
s common pump or equivalent motor, sub-
stantially as set forth. |

4 Tn combination with a pump, a regu-

.

5O
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Oo

'lator, a source of fluid-pressure supply, a
motor comprising a cylinder and piston re-

-——r— - m—
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of supply to opposite ends of the motor-cyl-

inder, a valve at the meeting enas of said
pipes, a pitman coupled at an intermediate
point to said valve, and -having 1ts opposite
ends pivotally
\ controlling and exhaust
valves, link connections between the hases
of the yokes

secured to. the outer ends ol |

and the said valves, and flud-

- — —— i — ———

mediate link

pressure supply and gxhaust pipes leading

from the
forth.

3. In a regulator, a motor-cylinder, a pis-
therein, a piston-rod pro- «
a tappet

iecting from the piston-cylinder,
on said rod, a source of flud-pressure supply,

a pipe having -branches leading to opposite

alve-casings, substantialiy as set |

T -

connéeting the casing of

- valve, fluid-pressure

ciprocating therein, a fluld-pressure pipe hat-
ing hranches leading to opposite ends of the
cylinder, a controlling-valve, a supply-pipe
said valve with the
source of fluid-pressure supply, an exhaust-
and exhaust pipes lead-
ing respectively from the pump-cylinder to
the controlling and exhaust valves aforesald,
an oscillating yoke pivoted 1n proximity to

70

the pistan—rod'of the piston, a tappet on the -

rod for actuating the yoke, a valve for ad-
mitting fluid under pressure to the respective

branches aforesaid, a pitman or link con-

lator-cvlinder having a piston therein cou-
pled te the
connections between the yoke
and the controlling and exhaust valves afore-
said, substantially as set forth.

In testimony whereof we alhx our 31gN A~
(ures in presence of two witnesses.

BRYAN OBEAR.
SILAS C. MARTIN.

Witnesses:
FMIL STAREK,
Mary D). WrHiTCcOMB.

piston-rod aforesaid, and inter-

3o
necting said valve with the yoke, a regu--
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