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UNITED STATES

PATENT OFFICE.

GORDON C. PHARO, OF MARYSVILLE, CALIFOBNIA, ASSIGNOB TO PHARO & CHAPMAN,
A COPARTNERSHTP COMPOSED OF GORDON C. PHAR(: AND RICHARD D. CHAPMAN,

-BOTH OF SAN FRANCISG?,. CALIFORNIA.

PRESSURE-OPERATED APPAR/.TUS.

To all whom it may concern. R

Be it known that I, Goroon C. PraRo, 2
citizen of the United States, and a resident
of Mﬁsville, Yuba county, State-of Cali-
fornid, have invented a certain new and use-

ful Pressure-Operated Apparatus, of which

the following is a specification. :
_The invention relates to pressure operated

" apparatus in ‘which pressure is produced in

a chamber by the rotation of an impeller or
other device acting on a liquid. A rotating
impeller is employed for forcing fluid out-
ward into a chamber the pressure of the

fluid in the chamber varying with the speed

of the impeller. One of the walls of the im-
peller forms one of the walls of the chamber
and the pressure produced therein causes a
relative axial movement of the impeller and
the casing which forms the othér walls of
the chamber. . " - ‘

An object of the invention is to provide a
pressure operated apparatus of the class de-
scribed, which is simple in construction and
efficient and sensitive in operation.

Another object of the invention is to pro-
vide a pressure operated apparatus in which

unbalanced pressures are produced on. oppo-
an imi)eller'. e
- Another object o

and moved by the liquid under pressure are
eliminated. -~ -~ . - i

-The . invention possesses’ other _ ;idydnt'a- '
geous features, some of which, with the fore--

going, will be set forth ‘at length in' the fol-

Iowing description, where I shall outline in
full that form of the invention which T have

selected for illustration.in the drawings ac-
companying and forming
ent’ specification. In:the .
shown several specific forms of my generic

" invention, but it is to be understood that I

45

tion o

do not limit myself to such forms, because

my invention may be embodied in a multi-
plicity of forms, each being a species of my

said invention. It is also to be understood
the claims succeeding the descrip-
my. invention, I desire to cover the

that bg

P

) Specincatioix of Letters Patent.

| the invention is to pro-
vide an apparatus.of the class described; in by
which diaphragms which are operated on

" vehicles or the

gar‘t .of the pres--
rawings I have’

‘invention in whatever form it may be em-
bodied. o
Referring to said drawings:
Figure 1 s a vertical section of one form
of the appa1atus of my invention.
.Fig. 2 is a vertical section of a slightly
modified foim. L
Fig. 8 is s vertical section of another spe-

- cific form of the apparatus.

| Patented Apr. 17,1917, *
- . Application filed July 18,1915. Serial N>. 39,605..

50

55

Fig. 4 is 1, vertical section of a two—stage‘ '

presspre apyaratus, which is particularly de-
sign
mechanisms.

Fig. 5 is 1. vertical section of a compound

pressure apparatus which is to be operated

from two’ sjurces. ‘
 The appaiatus possesses a great variety of

uses, several of which will be set forth here-

in. Since 1; includes an element, the posi-

60 .
d to control the speeds of two associated

tion of which varies with the speed of the

impeller or pressure producing element, the
apparatus may be employed as a governor for
steam enginzs, internal combustion engines,
hydraulic wpparatus and - other devices.
Tt ‘may be >mployed to control the throt-
tle valve or valve mechanjsm and in inter-

nal combustion engines it may be employed - .-
’ ition" spark. -

to vary the timing of the i
“The .us)para sus is not deleteriously effected
Jolt

adaptable for governing the speed or spar

' of internal combustion engines which drive = - -
d of the vehicle or the - = -
‘speeds of both the vehicle and the engine.

In this instince it is particularly useful in

* connection ‘rith internal combustion engine

ts aond is; therefore, partiéularll);“

70

78

driven tractors which tsually operate over -

motor cars iince it is not deleteriously af-

fected by jclts nor by the electric currents -
which are: now extensively employed- for .~ -
various purjioses-on motor cars. It may also ... . -

“rough or bioken ground. - The device may - :
also be employed as a speed indicator and "
in this conrection ‘is particularly useful on-

9.

be employe¢ as an apparatus for producing

pressure fo1' doing work such as riveping,i

punching, efc.. -

In prior:-devices, in which a x"ota.ry.ilﬂ-, T

T

peller 'has_te'_enfemPloygd to produce pres-
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has been caused
Pistons and dia-
nected to steam
ngement of g pis-
not proved satisfacto y
0ast the piston
and thbze;esults
ra have -un-
o gmsthe fact that the
ragm is proportional to
er a very short ra
present invention I
ng surroundin

as a piston. The pis-
Pparatus of my inven-

sure, the fluid operated on
Pressure against
-which were con
The ordinary arra
cylinder has
on account of the ]
when pressuresg are e
obtained from diaph
satisfactory on ace
flexure of the diap
the pressure only ov
eflection. In the
employed the casj
peller as the mova
ployed the impeller
on impeller in the

the chambers produc
ton impeller causes
. ally relative to the
ferred form of cons
peller is stati
‘although thi

I shall first describe
in Figs. 1 and 2. This
a tight housin
form, in which
peller 3 secur

y the rotating pis-
e _casing to move axi-

S order may

the apparatus shown
apparatus comprises
erably circular in

ed to the s

extending into the open bottom of the .cas-
ing. That part of the casing lying on the -
~impeller side of the wall 7 of the impeller
OImS in conjunction with the piston im-
geller a closed chamber into which fluid is
orced by the impeller., The casing is nor-
mally held depressed by an adjustable
spring 16 which surrounds a rod 17 and
€ars against g shoe 20 to which the rod is
attached and Which bears against the cas-
ing. The rod 17 is slidable axially through
the nipple 18 in time with the axial move-
ment of the casing. o
The housing isnﬁlled with oil or other lig--
uid, the viscosity of which partly determines
the sensitiveness of the apparatus.© When
the impeller ijs rotated the oil js drawn
through the suction inlet of the impeller and
discharge into - the chamber formed by the
casing and the wall 7 of the piston impeller.
he oil exerts & pressure on the wall of the
casing which Opposes the pressure of the
spring or the weight of the parts and pro-
duces an axial novement of the casing, the
amount. of movement varying with the speed
of the imp.eller. The amount of movement
for any given speed of the impeller may be
varied by varying the compression of the -

Spring 16 by screwing the nipple 18 into or
out _of the housing. The shaft 4 is the driv.

- 1ng shaft and may be connected to g rotat-
g . ing part of the apparatus to be governed, to

ts from the housin_g throug;

7is provided v
. and is of slightly larger diameter than the Th
i iphery the plate 7
of the impeller,

12 or other en-

15 on' the suction si
ided with a fi
ring surfac
close runnin the outer surface
drical exten-
ded in the hub 15 form-
The cylinder or
ton impeller ro-
preferably
hub so that
Rotation of the lignid
using will, by itscen-
res on the cas-
on to the pressures
By preventin
tendency o
. The rotation of
'to the effect of
ing is non-rota- -

g joint with
nge 12-is a eyl

sion 14 which is
ing part of the

. contained in the ho

trifugml force, prod
~ ing which are in o
' created' by the

the: impeller,

or. due to the effect of the

ing and dis-
posed in close’ relation

- & rotating part o the vehicle or apparatus -

‘whose S(%)eed is to be determined or. to any
power driven means, depending upon the
service 'to ‘be rendered by the apparatus.
e rod 17 is connected directly or by suit-

ertinf axial pressure, Normally, when the
impeller is at rest, it lies adjacent the up-
‘per wall of the casing and the casing moves
upward as the impeller rotates. It is- ap-
: f)a'rent that the impeller may be arranged to
i6 normally'adjacent. the lower part of the
casing and ‘the Impeller may be Inverted, so
that its rotation will produce a decrease of
pressure in the cloged chamber, which will
- produce an. axial movement of ‘the casing.

In the construction shown in Fig. 2 the _.

ference .in prossure on the casing is aug-
mented by'employigg the suction or vacuum
Produced by the im ller in conjunction _

o
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" casing. The casing is filled with oil and-as-

- the impeller rotates oil is drawn from the

lower chamber and forced into the upper
chamber, the vacuum and pressure acting n

5 combination to cause an axial movement of

the casing. This construction is more sensi-
tive and more powerful than that shown in
Fig. ‘1. K o o ’

he construction shown in

In Fig. 3 the

10 impeller is movable axially due to varia-

_tions in the speed thereof. In this instance
~ the impeller is splined to the shaft 21 which
' “is driven from the pulley' 22 through the
gears 23—24. The impeller is provided on

15 its upper surface with an upstanding annu-

. into two parts. :
- partition wall 26 of the housing 2, dividing -

lar wall 25 which divides the upper surface
The wall 25 engages thé

the housing into two chambefs 27—28. The

' .20 housing is partly filled with oil and rota-

)

)

tion of the impeller forces the oil into cham-
ber 27 where it exerts a pressure on the

~ opposite sides of the impeller. The area of

the lower face of the impeller in chamber 27

25 is greater than the area of the upper face

20 an axial movement of the impeller.

”

© " In Figs. 4 and 51 have-shown devices -

5

lying in the same chamber, so that the pres-
sures on opposite sides of the impeller are
unbalanced, the greater pressure exerting
its force upwardly and thereby producing

* axial movement of the impeller is trans-

- ferred through-the lever 29 to the rod. 31

" which serves the same function as the rod
17 in Fig. 1. " L
The sensitiveness of the apparatus is con-,
trolled by an adjusting screw 32 which con-
_trols .a ‘by-pass 33 between the chambers
" 27—28; opening the by-pass making the ac-
tion more sluggish and closing it making it

40 more responsive. = When the apparatus 18

‘used as a governor, the screw 32 may be
employed to adjust the position of the im-
‘peller with relation to the speed thereof.

45 -which are operated from two" different

sources of motion, this type of apparatus be-

~ing particularly adapted for use as a speed-
. governor, although it hag other uses. In

-the construction shown in Fig. 4, the cdsing

‘5013 is provided with straight side walls as in

“‘6‘0

. Fig. 1,-and in the casing I arrange a plu-

rality of piston impellers 36—37 preferablv

arranged in superposed relation. - The walls-

> on the suction sides of the impellers are

55 provided on their periphery with flanges

12 which form running joints with the cas-
ing wall. The impeller 86 draws oil from

within the housing 2 and delivers. it under

~ pressure into the chamber between. the two
mmpellers and the impeller 37 draws oil from
this chamber and forces it into the closed
chamber at the top of the casing. When

' both impellers are rotating they operate as
& double stage pump, producing a higher-

The .

'};re'séure in the ¢losxd chamber than' eithér

one individually cculd produce when ro-
tating at the same speed. When impeller
36 alone is rotated, it operates to. force oil
through impeller 87 into the closed chamber
and when impeller 37 alone is rotated, it

draws oil through i npeller 36 and forces it
.into the closed cham ber. The impeller 87 is

8
: ‘

70

secured to the shaft 38 which projects from "

the housing and imy eller 36 is secured to the

hollow concentric shaft 39 which is rotated

Zy the projecting shaft 41 through the gears
2—43.

In the construction shown in Fig. 5,' the

75.

casing 13 is provided with a shoulder 44,. .

forming two  cylinirical portions of dif-
ferent diameter. The piston’ impeller 37 is
arranged in the upper portion, is driven

80

independently by tt e shaft 38 and produces

a pressure, when rotated, against the -top-

wall of the casing. The piston impeller 36
is arranged in.the larger lower portion and

85

is provided with a neck 45 which forms a

running joint with the wall of the upper

portion, forming tiro indevendent pressure

chambers within tle casing. - Rotation of

on the shoulder’ 44. - The impellers are ar-

complished by increasing the diameter of

90

‘the impeller 36 prod ucés an upward pressure

-ranged so that the suction side of each im- -'
peller is independeatly connected with the.

supply of oil in tte housing. - This is ac- 95

the hollow shaft 39 to allow the oil-conduit

46'to extend therethrough. In this construc-
tion each impeller produces an independent
pressure and the pressures are additive in
moving: the casing :.xially against the oppo-
sition of the spring 16. In the constructions

100

shown in Figs. 4, and 5 in which open bot- -

tom casings are enployed, vanes.51 which
prevent rotation oi’ the oil in’ the housing
are employed for ‘he same purpose as in
Fig. 1, and the cas ngs may be-rotatable or
not, as desired. ' : o
* The devices illustrated in Figs. 4 and 5
are particularly uscful as governors to con-
trol the speed of vchicles and engines driv-
ing the same. As n example, the shaft 38

105

110

may bé connected 10 a rotating part of the '

the - vehicle propel ing mechanism or. axle-

-engine, the shaft ¢1 to a rotating part of

115

and the shaft 17 to the engine throttle. The
impeller -37 is desiifned so that its rotation

‘when operating alone moves the casing to

prevent racing the engine when idling and
the impeller 36 is c esigned so-that the com-

120

bined pressures pioduced by the two im- -

‘pellers moves the c::sing to control the speed

of the engine wh:n the vehicle is being
driven in high gear. - That is, the impeller
37 may. operate alcne’to prevent a speed in
excess of 1500 R: 12. M. of the engine, and
the two impéllers ‘in combination may -op-

erate to prevent a “ehicle speed in excess of

128
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20 miles per hour, at which speed the en-
gine, when connected in high gear, will have
a speed of 800 R. P. M. ~Therefore, when
starting or when operating on low gear, a
high engine speed may be obtained, but as the
speed of the vehicle increases, the maximum
possible speed ‘of the engine is lowered.

J claim: { »

1. In combination, a rotatable centrifu-
gally acting impeller having a radially ex-

-tended side plate, a casing surrounding the

impeller and movable axially. with relation

. thereto, and forming a substantially fluid

15

- tight joint with the said side

body of liquid in said casing. -

2.-In combination, a rotatable centﬁfu-

~gally acting impeller having a side plate, a
__casing surrounding the impeller and mov-

20

“able axially relative thereto and forming a

substantially fluid tight joint with the side

- plate, said plate dividing the casing into
_two chambers. and a body of liquid in the.

- casing adapted to be centrifugally foreed

25

.. with respect to each other. °

35

. the closed chamber ‘and axially movable
- ‘with respect to the casing for forcing liquid .
40 :

. tive movement. . .

b5

-into the impeller containing chamber by ro-

tation -of the impeller. , :
3. In combination, a casing containing a

" body of Tiquid and a rotatable centrifuguly

acting impeller arranged within the casing
and forming on its suction side a substan-
tially fluid tight joint with the casing,
casing and impeller being

said
axially movable

. -4. In combination, a casing containing a

- body of liquid, a plate forming a substan-
tially fluid tight joint with the casing and
_dividing the casing into two chambers, one

of which is closed, and means arranged in

into said closed chamber. _

5. In combination, a casing containjn% a
body of liquid, a rotatable centrifugaily
aeting impeller arranged in said casing, a
wall on the suction side of the impeller form-
ing a substantially fluid tight joint with the

- casing and dividing it into two chambers,

the chamber on the discharge side of the

- impeller being closed so that rotation. of
the impeller produces a difference in pres-’

sure in the two ‘chambers, said casing and

impeller being movable, axially with respect’
to-each other, and means opposing said rela-’

‘6. ' In ‘combination, an- axiﬂly' mbvable

casing’containing a body of liquid, a rota-:

“table eentrifugallv acting impeller, in said

60

casing, having a side,plate forming a sub-

stantially fluid tight joint with the-casing

and dividing ‘it into- two chambers, the
chamber in which the impeller is disposed

" being closed, and means connected to said

. casing arranged to be

moved by the axial
movement thereof, - S
7. In combi

v

tion, a casing g:dnta_ining’ a

plate, and a

1,222,084

body of liquid and a rotatable centrifugally

acting impeller arranged in and forming a

. substantially fluid tight joint with said cas-
ing and dividirig the casing into two cham-

bers, the impeller and casing being rela-

tively movable axially. '

8. In combination, a casing containing a

-Ing impeller arranged ‘in said casing and
forming on its suction side a substantially
fluid tight joint with the casing whereby the

~casing is divided into two chambers, the
impeller and casing being axially movable
relatively, and a spring opposing said axial
movement. ‘

-9. In combination, a housing containing.

a body of liquid, a casing arranged in said
housing, a rotatable centrifugal impeller ar-

65

70

- body of liquid, a rotatable centrifugally act-

75

‘80

ranged in said casing and forming a sub-

stantially fluid tight joint therewith where-

. by the. casing is divided into two chambers,

85

rotation-of the impeller serving to cause an -

axial movemerit of the casing with respect
to"the impeller, and means opposing said

. axial movement. ..

"10. In combination, a housing containing
" a body of liquid, a, casing having a closed'
end arranged in said housing, a rotatable
centrifugal impeller forming a substantially

+fluid tight joint with said casing and divid- -
ing the casing -into two chambers, rotation -

90

95

of the impeller serving to produce a differ- -
ence in pressure in said chambers, said cas-

ing and impeller being axially movable rela-

and a spring opposing such axial movement:

" tively  due ‘to such difference in pressure. ,

100

11. In. combination, a .casing ‘containing -
‘2 body of liquid; a plurality of rotatable
impellers in said casing dividing the casing =
into a plurality of chambers and means for

independently rotating said impellers.
., -12. Tn combination, a casing containing a
~body of liquid, a plurality of rotatable im-

- <106

~pellers in“said casing' dividing the casing - '

into’ & plurality of chambers, said casing
- being movable ‘axially with respect to said
impellers, means-for independently rotat-
ing said impellers, and means opposing the
axial movement of said-casing. )
13. In combination, a housing containing
_a. body’ of liquid, an axially’ movable cas-
ing arranged 1n said housing, a plurality of
independently driven impellers in said cas-
. ing, rotation of the impellers serving to vary
the pressure within the casing and produce
an axial
posing said axial movement. .
-14.: In combination, a housing containing
a body of liquid, a casing arranged in"said

joint

-said casing and forming a slidin%_ olnt
ivide

therewith, whereby the casing is

" .into two chambers, said casing and impeller
being axially movable respectively, means’

movement_thereof, and means op-’

110

115

120

. ‘housing, ‘4 rotatable impeller arranged in °

125
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- piston forming a runnin

for rotating said impeller and means for
preventing rotation of the liquid in the
housing. . ‘ :
15. In combination, a housing containing
a body of liquid, vanes in said housing to
prevent rotation of said liquid, a casing in
said hotsing and a rotatable impeller in said
casing and forming a sliding joint therewith,
said casing and impeller being axially mov-
able relatively. , ~
______ 16. In an apparatus as described, a cas-
ing, a centrifugal impeller piston in said
casing and a wall on the suction side of the
joint with said
casing, said casing and said impeller piston
heing axially relatively movable. :

1,222,084

S

17. In combin: tion, a cylindrical casing
containing a bod;’ of liquid, a rotatable cen-
trifugally acting impeller in said casing and
having 'a wall on its suction side forming
a substantially iluid tight joint with the
interior of said (asing and dividing it into
two chambers, and means movable in re-
sponse to the fluid pressure in said casing
due to the rotation of said impeller.. -

In testimony whereof, I have hereunto set
my hand at Marysville, California, this
6th day of July :915. . ‘

- GORDON C. PHARO.

In presence of-—
‘Apa L. H ger.

20

26




