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o Application

-

T'o all whom it may concern: o

Be it known that I, Epwarp Leoyp Prase,
a subject of the King of Great Britain and
Treland, residing at Darlington, Durham,
England, have invented Improvements In
or Relating to Pumps for Delivering Liquid,
for which I have filed an application for
patent in England, dated April 14, 1919,
No. 9,466, and of which the {ollowing 18 @
specification. :

This invention hag for its object to Pro-

vide a rotary or oscillatory pump of simple

‘construction.

To this end, a pump to be used in carry-

ing out the invention comprises a .rotary

or oscillating body of circular cross section

and preferably of cylindrical shape baving
a transverse passageway extending there-
through and fitted with a sliding plunger

" of less length than the passageway, and a

stationary ~casing in shich the body is
mounted to turn or oscillate in & fluid tight
manner and which is provided with open-
ings for inlet and outlet of fiuids, the im-
proved pump differing from others of this
general type in that the movement of the
plunger to which displacement of fluid 1s
due takes place without the aid of any me-
chanical contrivance during angular motion
of the rotary or oscillating body. -
‘The accompanying drawings illustrate
several embodiments of the invention, Fig-
ure 1 being a semi-diagrammatic cross sec-
tional view of one form-of pump. Fig. 2
is o similar view of a tandem arrangement
of pumps and Fig. 3 is a view of gearing
therefor. Fig. 4 represents a pump having
a plunger adapted to be moved by fluid un-
der pressure. Fig. 5 is a plan of such a
pump. Figs. 6,7, 8,9, 10, 11; 12, 13 and 14
are similar views to Fig. 1 showing modi-
fications. _ ' »
Referring first to the simplest. construe-
tion of pump, shown in Tig. 1, the station-
ary casing @ IS provided with a liquid
inlet passage b adapted to be placed in corn-
munication with a source of liquid supply
and an outlet passage ¢ through which liquid
can be forced against a head or pressure, d
being a cylindrical body mounted to: turn
in the stationary casing and having a dia-
metrically arranged passageway # extending
through it in which is a sliding plunger e
of less length than the passageway.. The-ar-
rangement is such that upon turning the

Specification of Letters Patent.

in the body first

body d about its center, the plunger ¢ will be
caused by gravity to slide endwise from one
end portien of the passageway # to the other
end portion thereof and then to slide in the
opposite direction, so as to form a pocket
on one side of the plunger
and then on the other side thereof, the Liquid
entering one pocket from the inlet passage
b and being afterward forced from ‘the
pocket into the outlet passage ¢ against a
head or pressure, by endwise movement of
the plunger ¢ the plunger st the same time
forming at its opposite side another pocket
which in turn receives liquid from the inlet
passage 0, such liquid being afterward
forced through the outlet passage ¢ by the
movement of the plunger in the opposite
divection. In this way, upon the turning
of the body d in the casing a, liquid is fed
into and discharged from the body d n an
intermittent manner by the reciprocation
of the plunger e in the body.

The body d may be provided with more
than one transverse passage f and one slid-
ing plunger e, and the casing @ with more
than one set of inlet and outlet passages, sO
angularly arranged that liquid can be de-
livered from the pump in a constant or
nearly constant stream.

Algo, two or more such pumps may be
connected in tandem, the Iiquid delivered
by one pump passing into the next and so
on if desired, in order to obtain a cumula-

tive effect. An example of this kind is

shown in Fig. 2, the bodies being driven

in the same direction, as indicated by the
arrows; by means such as shown in Fig. 8,
comprising a wheel ¢ for each body, a wheel
7 meshing with both the wheels ¢ and a
worm 4, driven by a motor, for cobperating
with a worm wheel 4 upon the shaft of the
wheel 4. - .

Pumps adapted to operate in the manner
set forth can be constructed in various forms
and the plunger be caused to reciprocate in
different ways other than simply by turning
the body, but without employing mechanical
means.

Thus, the plunger may be caused to make
itg working or operative stroke in each di-
rection by the action thereon of fluid under
pressure. The motive fluid may be stear,
or air or other uncondensable gas or gases,
for -instance gases produced by combustion
of liquid or gaseous fuel, or a soluble gas,
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for instance ammonia. Or, according to a
second type of pump according to the in-

vention, the plunger may be raised by rota-

- tion of the body assisted, it may be, by the

10- ,
-+ in addition to being provided with a Liquid
_inlet passage and a liquid outlet or: dis-

action due to the production of a vacuum, -

and caused to make its working stroke by

gravity, assisted, it may be, by ‘motive-fluid -

acting thereon. - - e NI
- Ina pump of the type first ‘mentioned in

the preceding paragraph, the pump casing, -

charge passage, is, as shown in Fig. 4, pro-
vided with an inlet passage % for connection
to -a source from-which steam; compressec

-air Qr,o_tljlerrvapox}or oas undgr pressure-.can
- be obtained. The ‘arrangement -in ;this ecase.

is ‘such that during one comiplete rotation

‘of the body @ one’end-of the passage way 7
therein will -he brought into communication:

with: the motive fluid supply passage k. at
a time when the plunger ¢ will be at the

_ same -end:of :the passageway so . that the

25

-outlet.¢’and at the same time form

plunger will be.forced by motive fluid to

the other end of the passage and. discharge:

the lquid that will be-in the pocket at its
opposite side through“the liquid discharge

- in the body that will be filled with motive

80

fluid. Then, by further rotation of the hody

e, the pocket filled with motive fuid will be.-
- brought opposite the liquid supply. passage

- by80 that 1f it 'be charged. with steam as the

35

- 40

. 45

L motive’fﬁuid-,vt_;he steam_will be condensed by
the water which will enter the pocket, or if

the pocket be charged ith a gas readily
scluble in-the liquid to be pumped; the gas
will be dissolved in such liquid, ‘the pocket

- m‘each case. being finally flled ~with the

liquid. -~ Upon- farther rotation of the body,
the pocket will' he brought opposite “the

- liquid. discharge :passage ¢ at the same time
. that the opposite end-of the passageway in the -
- body, with the plunger atthis end, is brought-

opposite the' inlet 4 for motive fluid, wlere-

upon ‘the plunger will be caused -to again’

-~ move endwise -in ‘the passageway - but in

50
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T

the opposite direction to its first movement,

- and. discharge the liquid from the pocket at
its opposite side through the “lquid dis<e
- charge: passage ¢.- %
“erations will be repest
-rotation -of ‘the rotary body d. This ar-

ed for each complete

- rangement. may-be used as a lift 'and force
pump ‘when steams or a. readily absorbable

gas,is used ‘as  the ‘motive fluid. When
compressed air or other gaseous fluid is used
that will not becondensed or ‘absorbed. by

~liquid from the ‘supply passage b; this pas-
“sage -should" extend” upward, ‘as ‘shown in
~dotted lines in Fig. 4, instead of downward

as shown in. full ‘Iines, to allow of such:air

_ or gas freely ‘escaping, the discharge ‘pas-
sage ¢ being also shifted aroun

_ d'to the posi-
tion shown in dotted lines.- v

1,38

a pocket.

above described. op-

lieving the pressure in the pocket after the

3,997

-+ The arrangement may beé such as to admit

of varying the-cross sectional area. of the -

“inlet” for motive fluid ‘to the passageway 7 -
~and of the duration of opening of the inlet. = .
For this purpose, the rotary body d-may be 70"
-s0 arranged that-it can be moved -endwise
relatively -to the inlet % for motive fluid;,” -

this case, the area-of the fluid inlet will-cor-
respond. to. the size of the segmental pas-i75
sageway. ;' formed by-the overlapping 6f .
the two circles, namely that of the passage-
way i, in the rotary ‘body and that of the
fluid inlet %, and the period of fluid admis: -~
sion will be limited to- the time -gtich 'seg~ 80 -
mental passageway is left open. Tn thig case

the liquid inlet and delivery passages b and .
¢.may-be of oval or elongated shape, to pro-
vide.a free passage between each’ of them -
and the passageway f in the rotary body d 85

at the required times. - Or the fluid inlet % ¢

may be adjustably controlled, as by using'in
connection: with the steam supply pipe&®
leading to the: said -inlet %, a regulating .. -
valve.  Or-each. end of the passagsway 7.90 -
-may, as shown in Fig:7, be” partly. closed by = -
an“end wall'n arranged to leave an openinig -
7%, or formed ‘with ‘an opening .of “suflicient’
-size to admit of the free inlet of motive fluid
and liquid. into the pocket and of ‘the free o;
discharge 'of liquid- from the pocket. "The
‘passageway /. in the rotary body LMAy; a8 -
in the example shown, -be of gréater Cross -
sectional area. than the inlets /4 and b for
motive fluid and Hquid-and the outlet ¢ for-
- In each case-also,and as shown in Figos
4, the.inlet passages.k and & formotive fluid
and. liquid réspectively and the -outlet pas-
sage. ¢ for liquid, may be arranged at “op-

-of the rotary body, as seen in‘end view.

- The pumj casing’e may, as shown in: Figs., -
6 -and-7, be provided with an exhaust port 110 -
_or passage. o docated’ -between “the nlet- &

0 50 that, after the motive fluid has acted to -
cause the plunger ¢ to- make ity ‘working - ‘-
stroke, ‘excess of motive fluid may be ex-
hausted from the pocket in: the rotary body. =
before such. pocket is brought opposite the: &~
Liquid inlet passage 0. :In this way, liquid, :

will ‘be enabled to enter-and fl1 :the: pocket, )
120

in a better-and quicker ‘manner than wounld -
otherwise be the case and ‘permit; the. purap .
to be worled at a higher speed. .- oo
When the motive fluid used is-steam, or:> "

-a soluble gas, the pump: may be used as-

Qs
combined ‘1ift. and- force -pump.  When: the 125
motive fliid is compressed-air or ‘other wn-- .
condensable ot insoluble gas or gases, an ex- "
haust port or passage.i®(Fig. 6) may, as -

hereinbefore mentionéd, be provided for. Te- s

180

as by a lever d* (see Fig. 5) or cam. In = = =

100 o

205
_posite sides of o vertical ‘plane -passing -
through the longitudinal -center. of motion - -

for-motive fliid and the liquid inlet passage - .

115 .
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pocket leaves the inlet % for motive fluid and

before it reaches the liquid inlet passage D,
it being understood that by the time the body

“d has moved to close the inlet 7 it has also

closed the outlet ¢ so that the pressure of the
delivery lequid does not act to return the
plunger ¢ to initial position. Or the liquid

¥ made large in area
and incline upward, as shown n dotted lines
in Fig. 4, to admit of the ready escape Of
the qir or other gas. Or one or more vent
may be provided in tha casing in such a Po-

sition, for instance beyond the liquid inlet

b, as shown at a? in Tig. 6, as to permit of
air freely escaping from the pocket when
sater is entering the pocket. Or, as shown
in dotted lines in Fig. 8, a vent ¢° may, for

a lilkke purpose, be. formed in one or each

‘end of the casing a arranged to register at
the required. times, with one or other of two
exhaust passages d? extending through the -

body. d from each outer end portion of the
passage way f to the corresponding end of
the body. ’ .

The rotary body may be rotated by any
suitable driving means external to the pump
Tn some cases however by
the rotary body with several passageways f,
as shown in Fig. 9, arranged in staggered
relationship along its length and fitting them
with heavy plungers e, for instance ot lead,
or loaded with lead, the plungers on the de-
secending or right hand side of the rotary
body d may serve to render the body self
driving or to assist external driving means
to rotate the body, it being understood that
the pistons are raised by the fluid pressure
admitted by the pipe %. :

The passageway in the body may, in some
cases, be made of different cross sectional
areas at different parts of its length and be
Gtted with a plunger of different cross sec-
of its length
¢ uit..  An esample of this kind is shown in
Fig. 10. In such a case the body d may be

cansed to oscillate so as to bring the larger

end of the passageway f alternabely in com- .
‘munication with a

; Tiquid inlet b and a lig-
uid outlet ¢ in the casing @ and to bring-the
smaller end of the passageway fin communi-
cation with an exhaust opening o when the

Targer portion of the passageway is in com-

munication with the liquid inlet D so as to
enable the plunger ¢ to be moved inward by
the liquid and form a pocket to be filled by
and afterward to bring the
amaller end of the passageway opposite an
inlet % for admission thereto, of fluid under
pressure when the larger portion of the pas-
sageway is opposite the Tiquid delivery out-
let ¢ so as to admit of the ‘charge of liquid
being forced out of the pocket. . In this case,
there is no admission of steam or other vapor
or gas to the larger portion of the passage-
way. Asan alternatiye, such a pump may

‘to make 1ts descent

providing .

_pocket formed

&®

be used in the reverse way, the passage end
of smaller diameter dealing with the liquid
and the larger end being supplied with the
Auid under pressure, thus increasing the de-
livery pressure of the liguid.
In o pump of the secondly hereinbefore
mentioned type, in which the plunger is
raised by rotation of ‘the body and caused
by gravity aided by
pressure of fluid and suitable for use as a
combined lift and force pump, the inlet %
for motive fluid is, as shown in Fig. 11, at
the top of the casing a, the inlet b for liquid
at one side thereof and the outlet ¢ for lig-

uid at the bottom. In this case, assuming

the passageway f in the rotary body d to be
vertical at starting, as shown, that the plun-

‘ger ¢ is at the bottom of its stroke and the

body to be rotating, then motive fluid such
as steam or soluble gas will have entered the
pocket at the top, the supply thereof will
then be cut off and the pocket brought oppo-
site the liquid inlet b so that the steam will
be condensed or the gas absorbed and the
pocket filled. with liquid and then cut off
from the liquid inlet passage, the passage-
way and plunger being meanwhile rotated
about the center of the body until the plun-
ger reaches its highest position from which
it then falls by gravity, aided by the pres-
sure of the motive fluid admitted to the

“pocket at its upper side o as to force the

in the previously formed’ pocket
through the lower outlet passage ¢ and
climinating the said previously formed
pocket and forming a pocket on 1ts upper
side into which the motive fluid passes, the
above described operations being repeated
on.the continued rotation of the body.

An arrangement of this kind could be
worked by the aid of exhaust steam ot solu-
ble gas at atmospheric or other low pressure,
the plunger then descending under the ac-
tion of gravity. only and drawing a charge
of exhaust steam or soluble gas into the
on its upper side. =

Tn a pump of this kind, ‘the passageway
in the rotary body, or each of them if a
number thereof be used, may be formed in a
metal tube fixed diametrically in a hollow
metal cylinder through which 'a  cooling
fluid, for example air is canused to flow, the

liquid

arrangement forming a. combined condenser
.and air pump.

The outlet for cooling fluid
from the. cylinder
valve adapted to open each time the passage-
way in the rotary body registers with the
steam inlet-and then to close, so'that cooling
fluid will flow . in_an intermittent manner

through the cylinder, in order to minimize

the quantity thereof used.. :

Fig. 12 illustrates an arrangement in
which a receiver ¢/ common to a number of
passageways f 1 the rotary body is con-

n
nected to the outlet ¢, each plunger ¢ which,

may be controlled by a .
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“acts by gravity, being, if desired, fitted with -

10

C 15

.ber -square inch bears to the
- square -inch of the:fluid delivered -that op--

an adjustable relief valve at r. F or the
purpose .of reducing friction, the casing «
may be provided with a packing ring §-sur-

rounding the outlet ¢ and adapted to bedr.

against the body d by-the. action of a spring

% The body d may e provided with a simi-
Clar packing ring s'

Outward movement of the. packing rings

and the degree of pressure exerted therehy,

~may be limited by headed pins u, 4. - The

angle at which the plunger’will begin to de-
scend depends upon the relation its weight
pressure. per

. poses its descent. . Where the weight of the

- .plunger.is relatively large and the plunger :

20

25
- 80 the .weight of the plunger: being . supple-

40

45

50

- understood that the liquid to. be

- 55

780

. passageway,

-done. The - greatest work ‘to

.its stroke .and so long "as

- .Fig.18 sho

can fall before the passageway is ‘vertical,

it will assist-the turning ‘moveinent of the -
body. d, and ‘since this condition is more
marked the lower the presstre ‘opposing the
_plunger, the power- to. be.expended is more
or less in direct proportion to the woik té be

[ , “be done upon
the body d is during the time
Fig. 12 to say that indicated in dotted lines,

Iented by the centrifugal force acting upon
it, thus increasing the pressure of the plun-

- ger upon the casing . When the outlet ¢ is
“closed, or when the pressure there rises to
that for which the relief valve:at » 18 set,

then the plunger will be unable to complete
these conditions
remain, will be balanced near the center of
the passageway. f, whereby the force. re-

‘quired to, rotate the body d will be again:

proportioned to.the work to be ‘done; “Or
the relief valve may be so set, if degired,

that the pressure at the delivery shall be Tess’
‘than that represerited by the weight of ‘the

plunger. e e, L LT
WS an arrangement, comprising

. . casing a, a rotary body d and. plunger e
~such’as already. described, applied to an ex--
~haust steam chest v, w being a water spray

inlet and ¢ .a discharge outlet, it ‘being
deliveréd

is -derived by condensing steam while ‘in

the pump,  The action of-the steam tipon.
“the plunger e drives it ‘to the. opposite end

of . the passageway.f so that ‘its weight

causes .or assists the body & to turn, the
moyement. being sufficient to_carry .the plin-

~-ger-past the lower vertica] line into régister

ith the steam chest v.again. In’so doing,

‘the steam that ‘was. confined in the pocket
Aformed by the rising of the plunger in:the

ray, will be brought into ‘position to
be ‘acted upon by the water spray.at 4o and

. become condensed, forming a vacuum ‘and .
65

assisting the ascent .of the plunger, under

surrounding the passage: E
.way f and-arranged to bear against the cas-
ang under the action of a similar spring 7%,

‘to'be’in line with

0 that the plun-
‘ger ¢ moves from the full line ‘position in

 What T claim is <=

ing hav

ing 'ha

1,383,097

the action of the steam, to produce a further

‘paitial rotation- of the.body - and-a dis-
charge of ‘the condensed: contents through..
~In this‘arrangement a number R
70

the outlet ¢. It ; : & numbg
of passageways 7 arranged 1mn-staggered ré-

Jationship and each fitted with a piston may
advantageously be used. - = - -
Fig. 14 shows another arrangement where- -
in a number of passages 7, each fitted with-a
‘heavy plunger ¢ is used. “In this case the
several passageways are arranged with their - L
‘axes in a common- transverse plane and- -

by a diametrically arranged" passigeway - f?
formed in a stationary hub - @®, the inner
ends of the several tubes being connected to

~¢ach of them is formed partly by two tubes™ -
7* cartied by the rotary body o and partly =
80

a sleeve /¢ that closely surrounds the hub ¢, -

The passageway 7% in the latter is arranged - = -
| each pair of passages
when these come opposite.the inlet passage -
-for motive fluid and- the outlet for the fluid
In other respects.thé ar-

each

being pumped.
rangement is like Fig. 9.

- In each case the movable body @ may be
‘made hollow and the ‘passageway £, or éach
therein, be_constitutéd by
‘@ metal cross.tube fixed therein.. CaaT

such passageway,

Prags

. The' details of constricton of putips ic.

_cording to. ‘the invention can be variously
modified. : T ST R SR

. L A pump comprising

eral outlet, & body adapted to ‘be turned in -
said casing and having a ~diametrical pas--
to comimunicate with said
outlet and a plunger, adapted to-

sageway adapted
inlet and

90 -

95 . ; .

‘ , sing a stationary ‘cas- -
Ing having & peripheral inlet and:-a periph-

100

travel along the passageway and of Tess than -

hialf the length of such passdgeway so that T
it passes bodily well be-

during such passage
yond the center of

substantially as described. - DAL
(2. A pump comprisiig a’ stationary cas-

fluid, a peripheral jnlet for liquid and. a pe--

ripheral outlet for liquid, a body adapted.to

rotation, of the rotary:

by the plunger;

body, thereby forming a pocket for thé re- -
ception of liquid ‘that has a_capacity greafer -

than the volume represented o -

ing a peripheral inlet for an elastic =

115

turn in said caging and having a diametrical -

pussageway adapted to register ‘with the in-
lets and outlet 3

within and adapted to slide along stich pas-
sageway under the action of ‘elastic fluid ad-
‘itted to said passageway and to then fores . b
liquid through said outlet. —~ ~ ~ .7
. 8. A pump comprising a stitionary cas-

ving a peripheral ‘inlet for elastic 125 '

, et aforesaid by turbing of the -
body ‘about its axis and a plunger fitting

120

fluid, a peripheral inlet for liquid and a pe-

'rieglsters'wi'th_'the inlets and outlet afore-

ripheral outlet for liquid, a body sdapted to
-turn in said casing and having a diametrical =
-passageway. each end of which successively . ¢ -

180 - oo -
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said when the body is turned about its axis
and a plunger fitting within and adapted to
slide along such passageway.

4., A pump comprising a gtationary cas-
ing having a peripheral inlet for a liquid, 2
peripheral outlet for liquid and a third pe-
ripheral inlet for an elastic fluid, a body
adapted to turn in said casing and having a
diametrical passageway each end of which
successively registers with the inlets and
outlet aforesaid and a plunger fitting within
and adapted to slide along such passageway,
the said plunger being acted upon periodi-
cally by an elastic fluid and then caused to
move along its passageway when the latter
registers with the elastic fluid inlet and the
plunger is at the end adjacent thereto, for
the purpose specified.

5. A pump comprising a stationary cas-
ing having a peripheral inlet for a liquid, a
peripheral inlet at a lower level for an
elastic fluid and a peripheral outlet for
liquid disposed opposite the inlet for elastic
fiuid, a body adapted to turn in said casing
and having a diametrical passageway each
end of which successively registers with the
inlets and outlet aforesaid and a plunger
fitting within and adapted to slide along
such passageway, the said plunger being
forced upward along its passageway by the
elastic fluid when the passageway registers
with the elastic fluid inlet and returning un-
der the control of the said body to a posi-
tion adjacent to the inlet for elastic fluid
when the said body has turned through a
certain angle and while the passageway reg-
isters with the liquid outlet.

6. A pump comprising a stationary cas-
ing having a peripheral inlet for elastic
fuid under nressure, a peripheral inlet
for liquid, a peripheral outlet for liquid
arranged opposite said inlet for elastic
fiuid, and a vent for elastic fluid, a body
mounted to rotate in said casing and having

a diametrical passageway and a plunger
Gtted within and adapted to slide along said
passageway under the action of fluid under
pressure admitted thereto, the inlet for
liquid being arranged between the inlet for
elastic fluid and the outlet for liquid, con-
sidered in relation to the direction of turn-
ing of the said body.

7. A pump comprising 2 stationary cas-
ing having a peripheral inlet for elastic fluid
under pressure, a peripheral inlet for liquid,
a peripheral outlet for liquid arranged oppo-
cite said inlet for elastic fluid and a vent for
elastic fluid, a body mounted to rotate in
said casing and having a diametrical pas-
sageway and a plunger fitted within and
adapted to slide along said passageway un-
der the action of fluid under pressure ad-
mitted thereto, the inlet for liquid being ar-
ranged between the inlet for elastic fluid
and the outlet for liquid and the vent being
arranged between the inlet for elastic fluid
and the inlet for liquid, considered in rela-
ton to the direction of turning of such body.

8. A pump comprising a stationary cas-
ing having a number or peripheral fluid in-
lets and a corresponding number of fluid
outlets, a cylindrical body adapted to turn
in said casing and having passages therein
corresponding in number to the inlets and
ontlets which passages are angularly dis-
placed in relation to one another, and a
plunger in each passageway adapted to slide
therein, substantially as described.

9, A pump comprising 2 stationary cas-
ing having peripheral inlets for elastic fluid
and liguid and ontlet for liquid, a body
mounted to rotate in said casing and having
a plurality of radially arranged passage-
ways therein and a plunger fitted to slide
endwise in each passageway.

Signed at N eweastle-on-Tyne, England,
this 29th day of July, 1920.

EDWARD LLOYD PEASE.
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