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ROTARY PUMP.

SPECIFICATION for'ming part of Letters Patent No. 603,805, dated May 10, 1898,
Application filed May 22, 1897._! Serial No. 637,710, (No model.)

To all whom it may concermn:
Be it known that I, WiLLIAM M. WO0OD, of

Boston, county of Suffolk and State of Massa- |

chusetts have invented an Improvement in
Rotary Pumps of which the following de-
seription, in connection with the accompany-
ing drawings, is a specification, like letters

- on the dlawmﬂ's representing 11ke parts.

The plesent invention relates to a rotary
pump of that class in which a gang of plun-
gers are caused to remprocate in suitable
chambers or cylinders by the eccentricity of
a driving and stationary member and is em-
bodied in a novel construction and arrange-
ment whereby great efficiency is obtained in
a machine of small compass, the construction
and arrangement of which are such that the
machine can be inexpensively constructed.

The pump embodying the invention is
mainly intended for use as a gas-compressor
inrefrigerating systems, although itis equally
well adapted for other purposesmsuch for
example, as compressing air for compressed-
alr motors, &c.

‘The machine embodying theinvention com-
prises a frame or casing subst&ntmlly cylin-
drical in shape and havmcr a series of radial
plunger-chambers surr oundm o a central bore
or opening which is a,lra,nﬂ'ed to be substan-
tially gas-tightand eonsmtutes the inlet-cham-
ber of the pump. Hach chamber communi-
cates atits outer end through'a suitable valve
with an annular space formed in the said cas-
ing, which constitutes the outlet-chamber,
and 1s provided with outlet-openings adapted
to communicate with the receiver for the com-
pressed fluid. KEach of the radial plunger-
chambers contains a plunger a,d&pted to co-
operate with an eccentric, which is mounted
on a shaft coaxial with the cylindrical cham-
ber, so that in the rotation of the said shaft
the plungers are reciprocated in their respec-
tive chambers, each plunger being provided

- with a valve which is adapted to open as the
plunger moves outward with relation to its

chamber-—:. e., makes its backward stroke to-
ward the mlddle of the casing—and to close

~ as the plunger moves inward in making its

forward or working stroke, so that the gas in

| the interior of the casing flows into the sev-

eral plunger-chambers as the respective plun-
gers move out, and is then compressed and
forced into the annular outlet-chamber afore-
said during the inward movement of the said
plunn'els To reduce the friction, the eccen-
trie is surrounded by a loose or ﬂoating ring,
between which and the eccentric are inter-
posed a number of rollers or similar antifric-
tion devices, and the plunﬂe1s are caused to
cooperate with said ring, each plunger hav-
ing a shoe connected therewith adapted to be
held against the surface of the ring by means
of shoulders extending over the same, so that
while the said shoes are capable of moving
along the surface of the said ring they are
held : against the said surface as it approaches
and recedes from the mouths of the respec-
tive chambers in the rotation of the shaft
which carries the eccentric. With this con-
struction the ring will not be caused to rotate
with the eccentric,while being earried there-

by with a revolvm movement around the

axis of the shatt, and the travel of the shoes

‘along the surfa,ce thereof will be only suffi-
‘cient to compensate for the eccentricity, there

being, therefore, a comparatively
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small

amount of friction developed in these parts

‘1n the operation of the machine, which con-

sequently is ea,pa,ble of operating at a high
speed and - compressmn* to a high degree of
pressure.

The Invention furthel relates to certain

30

novel details of construction and arrange-

ment, which will be hereinafter more ful]y
de&erlbed | -

Figure 118 a tra,nsverse vertical section of

a pump embodying the invention, and Fig. 2
18 a longitudinal vertical section of the same.

The ca;sing' A may be formed, as shown, of

a single casting, having a standard A® formed

opening or inlet-chamber a, shown as pro-
vided with an inlet-opening aﬁ, into which is
screwed a pipe a® leading from the supply of
gas or fluid which is to be compressed. dur-

roundmn‘ the said chamber near the outer pe-
riphery of the casing is an annular chamber
b, constituting the outlet-eha,mber and hav-

Qo

integral therewith and containing a central
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ing one or more outlet- pipes 0% adapted to | their inner ends thimbles d?, adapted to be

commumc&te with the recewer f01 the com-

- pressed gas.

Extending from the chamber a to the cham-

ber b are the plunger chambers or cylinders |

¢, extending radially through the casing A,
it being practicable, as shown, to bore the said
chambers through from the outer wall of the

- casing, each ehamber then being provided
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with a bushing c? carefully ﬁmshed to codp-
erate with the plunger d, which is ‘movable

therein, as will be described. Each of the

chambers ¢ therefore affords a communicat-
ing passage from.the chamber ¢ to the cham-
ber b, the gas passing through an opening in
the plunn‘el controlled by a “valve d?, during
the outward movement of said plunﬂ"er mth
relation to its chamber, and then during the
inward movement thereof being foreed into

the chamber b through a valve ¢®, which

closes when the plunger beginsg its outward

stroke, the closing being effected by the pres-:
sure in the chamber D, alded if necessary, by

the stress of a spring 04 with WhICh it is pref-
erably provided.

The valve ¢® is shown as codperating mth |

an annular valve-seat ¢’ formed in the tubu-

lar bushing ¢, and just a,bove the said valve- |
seat an annular space ¢ is formed, said an-
nular space communicating with the chamber
bby means of one or more openings ¢?, through :
which the gas 1s forced into Sald chamber, 113 '~
being obvious that the gas can pass Lhroun'h |
said (,hambel around the plunger- chambers |

by means of the annular space “¢8 aforesaid.

a shoulder cm coOperating with a correspond-

ing-shoulder in the bore in the main casing, -

and the said bushing is kept in place by means
of a bonnet ¢, which is shown as provided

with a seat ¢® for the valve-spring ¢, and is
secured to the casing by means of bolts 01':

cap-serews ¢,

This construction is very simple and has
the advantage, moreover, of rendering all
parts of the maehm(, easﬂy accessible, it be-
ing obvious that if it is desired to get at the

1nter101 of any of the chambers 113 iS neces-

- sary only to remove the bonnet ¢8, when the
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valve ¢®and bushing ¢* may also be removed,

since the bonnet eonsmtutes a fastening de- |
vice,whereby all the parts are retained a,fter--

being assembled.

To properly pack the plung O‘er~chambel and
prevent the gas from escaping around the
bonnet, the boze in the casing is shown as

| %llfrhtly larger at its outer end than along thé

Go

body of the same, while the upper portmn of
the bushing is cut away, as shown at ¢?, thus
forming an annulal recess at theline of june-
tion between the bore and bushing, in which
1s laid a ring ¢® of soft metal, adapted to be
engaged on tOp by a tongue ¢l along the face
of the bonnet ¢, thus COIlbtltlltH]ﬂ‘ 2) practl—
cally gas-tight 3011113

The phmn*ers d are shown as consisting of

substantially cylindrical shells, havmn' at

serewed into the ends theleof and provided
with flanges d*, overlying a packing-ring d?,

suppor ted on a shoulder df at the outside of
the plunger. HKach of the sald thimbles is
provided with an opening surrounded by a
valve-seat d’, with which coOperates the valve
d?, above named, the said valve being shown

75

as provided with a stem d*, supported in a

bridge-piece d*!, and adapted to be seated by
means of a spring d*, interposed between said
bridge-piece and a nut or enlargement d* at
the end of the stem. To produce the recip-
rocating movement of said plungers, they are
adapted to codperate with an eccentric ¢® on
a driving-shaft e, which is mounted in bear-
ings concentric with the axis of the cylinder,
so that in the rotation of said shaft the pe-
riphery of the eccentric approaches and re-
cedes from the wall of the chamber a.

~ To connect the plungers d with the periph-
ery of the eccentric which is controlled by the
driving-shaft ¢, each plunger is provided with
a shoe d®, pivotally connected to said plunger,

i the said shoe being shown as provided with
a lug d’, through which extends a cross-piece

d" in the interior of the plunger.
In order to reduce the friction, the shoes d°,

instead of coodperating direetly with the ec-

centric e?, which would necessitate a constant
travel of said eccentric along the surface of
the shoes at whatever speed the shaft was op-
erated, are caused to codperate directly with
a floating ring g, surrounding the eccentric €,

| so that the outer periphery of said ring will
The bushing ¢* is shown as provided with

follow the movement of the periphery of the
eccentrie, and between the said ring and the
eccentric are interposed antlfuctlon devices
or rollers f, so that the eccentric can travel
within the ring with but slight friction, while
the ring, by reason of its non- rotatwn has
but slight sliding movement with relation to
the shoes d®. To properly cooperate with the
shoes d°, the said ring is shown as provided
along its periphery with undercut shoulders
g%, overlying and engaging a portion of the
shoes d®, so that the shoes, while free to travel

along the periphery of the ring, are con-

stantly held against the same, whereby each
plunger in turn will be forced forward into
its cylinder and drawn backward therein as
the periphery of the ring approaches and re-

 cedes from the wall of the inner chamber.

The said ring is shown as comprising two sec-

tions ¢° each of which has one of the under-

cut shoulders g° formed therein, so that the
two sections can be separated f01 the inser-
tion of the shoes, and then drawn togéther,

as' shown, and secured by the bolts g4, so that

the shoes are retained in position by said
shoulders, the ring then practically having

‘an undercut groove &10110' its periphery a,da,pt-

ed to retain the shoes.

In the operation of the machine it will be
seen that the ring being acted upon by the
shoes againgst the pressure of the gas will re-
main substantlally balanced or statlonary,
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“while the shoes will simply travel back and | the shoulder ¢! will tend to force the said en-
forth along the periphery thereof to a slight
extent to compensate for the eccentricity, the

10

"_15.

20

30

35

40

45

603,805

friction, therefore, being butslight and nearly
all taken up by the antlfrletlon dewees
possible,however, for the ring to rotate or turn
uponitsown centr al axis,so that It mayremain
without sliding on the shoe of that one of the

plungers whmh at any moment s meeting the

greatest resistance or back pressure, &nd the

ehﬂ*ht compensating sliding movement thus

ta,kee place mainly between the ring and the
shoes of the plungers against which 1 the pres-
sure is least. |

The shaft e is. shewn as provided with a
bearing ¢®in one side of the casing A, the said
bearmﬂ' comprising an opening thr oucrh the
main wa,ll of the said casing and an extenswn
therefrom containing pe.ekmﬂ' material e,
which surrounds the shaft and is held in po-
sition by means of a locking bearing member
e’, fitting the shaft and extendmo* into the
extension ¢f against the packing “material.
The extension p 18 shown as provided with

an oil-hole ¢® for the purpose of keeping the.

said shaft lubricated. To further assist in
packing the shaft-bearings to prevent the es-
cape of gas from the eha,mbel a, the opposite

end of s.:.ud shaft 1s shown as provided with |

a suitable bearing or two bearings, the bear-
ing ¢ being ehown as formed in a bonnet-
piece €7, edapted to fit the open side of the
casing and close the chamber a, the said bon-

net-piece being held in place by a supple-

mental bonnet-plece e®, secured to the wall of
the casing A by means of cap - screws e’
Within the bearing e® there is packing mate-
rial e*, so as to form a substantially gas-tight
joint, it being obvious, however, that such
gas as may leeL throucrh or escape will enter
the chamber %, formed by the bonnet-piece
e’. Where the shaft passes through the said
chamber, it is provided with pa,ekmﬂ* material
et and a loekmﬂ' bearing member €%, and the
chamber ¢ is shown as provided with an an-
nular opening ¢* for oil, it being intended
to keep the said ehember substantmlly full

- of oil, which will then work in along the shaft

5¢C
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to keep the bearings lubricated. Ae stated,.

such gas as escapes from the chamber a at
this end of the shaft will enter the chamber
e®, and in order that the pressure of such gas
may assist in packing the shaft the end of
sald shaft which passes through the bearing-

piece e* is of smaller diameter than the main

portion of the shaft, so that a shoulder ¢ is
formed thereon, it bemo* obvious, therefore,
that the gas in the oil-chamber ¢ will exert
an unbalaneed pressure on the said shoulder,
tending to force the said shaft to the right,
Fig. 2. At the opposite end of the said shafb
where it lies adjacent to the body of the cas-
ing A, it is shown as provided with an enlarge-
ment em having an annular beveled surface
adepted to cooperate with a countersunk bev-
eled opening in the inner wall of the casing

Itis.

.a'ge.

largement closely into contact with the coun-
tersunk portions of the openings, so as to ef-
fectually close that end of the shaft and pre-
vent leakage of gas at that side.

3+
i
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Tn the form of pump herein shown the pres-

sure in the chamber ¢ is slight during the op-

eration of the pump, it bemn' obvmus how-
ever, that when the pump is stopped the
pressure will be equalized in the chambers ¢
and b and will then tend to leak through the

shaft-bearings, while the construction ebove |

described will tend to prevent loss by leak-

Manifestly, however, the inlet and out-

75
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let chambers might be reversed by a proper

arrangement of the valves, in which case the
ehember o would become the high-pressure
chamber, and the novel packing means above
deserlbed are designed with a view to such
construction.
nection that while the chambers ¢ and b have

It may be stated in this con-

been referred to, respectively, as the inlet and

outlet chambers it is not intended to limit
the invention in this respect, as it would only
involve revergsing the valves to reverse the
functions of the ch&mbers, without departing
in any sense from the.construction which em-

~bodies the invention.

90
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The construction herembefore descr 1bed of -

the casing is such that it is a comparatively
simple matter to form a water-jacket for cool-
ing the plunger-cylinders, the said water-
Jeeket being obtained, as shown, by forming
an annular groove /7 i in the outer wall of the
casing, at each side thereof, the said grooves
being connected across between the plunﬂ*er-
cyhnders by means of transverse openings h?,
while the grooves and chambers are elosed to

form a receiving-chamber for cold water by .

means of the a,nnulm bands /% extending

along the said grooves in the Walls of the ey--_

1111(1110&1 casing, and are shown as secured in
position by means of bolts /* and nuts A% the

said bolts extending acrossthrough the trans-
verse openings £° as best shown in Fig. 1.

100

105
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The inlet and 011131613 to this space may be lo- -

cated in any convenient position and are not
herein shown, since it is obviously only nee-

115

essary that the water should be admitted and -

allowed to flow out before it has absmbed
heat enough to become useless
1 clelm-—— |
1. A roftary pump eompmsmg a casing hav-

of and a separate closed gas-chamber also

120
ing a closed gas-chamberin theinteriorthere--

formed in the casing and surrounding the in- -

terior chamber, a series of plunger-chambers

each one of whlch extends from one of said

closed gas-chambers to the other, a plunger
adapted to reciprocate in eeehpluntrel cham-

ber and havinga valve adapted to be opened

125

during the movement of said plunger in one

direction but not in the other, a valve con-
trolling the communication of each plunger-
chamber with one of said gas-chambers, said

valve being adapted to be closed when the.

130

A, it being obvious that the pressure upon | plunﬂ*el—valve 18 Open means for reciprocat-
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ing the.said plungers, and:a gas-inlet to one.
of sald chambers. and a wes—outlet from the

other, substantially as: desorlbed

2. The combination with a casinghavingan

interior closed gas-chamber, prowded with an
inlet for the gas.-to: be: compressed of an an-
nular 1rlt‘es-o]le;ml:)er in said casing..surround-

extending through the interior gas-chamber:|

and haﬁvmg. an: eceentriec.mounted thereon, a

ring: or float surroundingsaid eceentrie;.anti- |
friction devices or rollers.between:said: eceen-
a shoeconnected with each |
plunger and having a portion -adapted-to be.

tric andsaid ring,

retained Iin..an undercut groove-.along: theé

plunger adapted to:be.open durmﬂ* the move- |
ment of said plunger toward said mtemor gas- |
chamber and to bé.closed during the: .move-.|
ment of .said plunger - in the; oppoelte direc- |
tion, and a .valve .interposed- between .each: |
plunﬂ'er -chamber and the.annular-gas-chdm- |
ber adapted to be opened during the move- |

ment .of the plunger toward thé same and: to

be closed during the movement of the plunger
1n the opposite dlreeuon substentla,lly as.de- |-

scribed.

3. In a rotary pump, the oombmatmn with
a casing provided with a series of radial plun--

ger-chambers, of a .

other

through the said casing between the plunger-
chambers to afford communication between

sald annular.grooves, and a cover. or closure
for each groove adapted to be secured to.the.|:
side.of the casing over the said groove, sub-
stantially as and for the purpose: deseribed. |

4, In a rotary pump, the combination with

a -substantially cylindrical casing provided.

with an interior gas-iniet chamber, of a series
of radial openings extending from. the outer

periphery of said casing to “said chamber, a |
lining or bushing: ad&pted t0 be inserted. 111130'

each of said openings and itself constituting
a plunger-chamber, an annular valve-seat
formed in said bllShlIl avalve seated there-

]

gas-chamber in the:.inte-.}
rior of said casing, a :second. gas-chamber |
formedinthecasing, and surrounding the gas-.
chamber first: named all of-the plunu'er oham— '
bers extending: from one:gas-chamber to the |.
other and oommnmeatmo* with both, a plun-|
ger in each plung wer-ehamber and:- means for |
reolprocatmﬂ' the same, a gas-inlet to .one of
said gas-chambers. and a gas-outlet -from:the-
valve in each plun ger adapted to be.
CIOSed- dufring. the. . movement thereof toward |
the chamber with the outlet, a valve control-
ling the communication of each plunger-chams-. |
ber with the gas-chamber having the outlet,
and a water-jacket for the plunger-chambers |;
comprising anannulargrooveextendingalong. |
each wall of the casing

, transverse .passages |

1

603,805 '

valve-seat, an annular: gas-outlet-chambér-

cation with all the plunﬂ'er ¢h ambere through

said openings in the several bushings, an an~ .
! nular channel in the interior of eaoh bush- -
ing surrounding the:valve, a plunger longi-
1 tudmally movable in eaoh of sald buelunﬂ'e-
ing sald closed chambeér and &dapted to re- |
ceive and deliver:gas after thé .compression
thereof, a series of plunn'er chambers extend-"
ing from said annular gas-ehamber to said.
interior:gas-ehdmber, a plunger adapted to
reelproeate in each plunger-ohember a shaft:|

and -itself: provided with a valve, means for

reciprocating said plungers whereby the gas
is.caused to pass through the same from the.
interior gas-inlet chamber and to be:com-
| preesed a,nd forced into the annular gas-eut-
let.chamber aforesaid, and a bonnet. adapteda-

formed in said: casing and having communi- -

70

75

80

to be secured to the oute1de of the casing at

- ¢éach opening, to close: the said openings end |
maintain the, bushing in: position, substan-
| tlelly as.described.

5.:1n" a rotary pump, the.combination with -
e cylindrical:shell -having-an internal c¢losed-
| gas-chamber and an.annular closed gas-cham- -
outer periphery of said:float;:a valve .in each | %

er-surrounding thé internal ¢ham be r, of ra- -

ilia,l bores oropenings extending from the out-

ide periphéry of the.casing through the an-
]}1111.51,1' chamber. to: the . mternal chamber, a -

Q9

ushing for each bore provided with a shoul-i-
er, an enlarged mouth for each bore extend-"

ng. from. a pomt adjacent to said shoulder to .

he outside periphery of the shell, whereby a
hat on the bushing,

ushing in. each bore,. said plunﬂ'ers bell'_l“‘
depted to'be operated: by an eceentric mount-

¢d on a shaft extending transversely through
he sald shell, and: valves to control the pas-:
ge of .gas throuﬂ'h the plunger from.one of

95

shoulder is formed in the  bore a,dJaeent to -
an annular-ring of pack- -
Ing material: supported upon-the sa,id shoul-"
ers, a bonnet provided with a tongue adapt-
ed to engage said packing material, a plun-
,.. Eer lon ﬂ'ltudmally movable 1n and flttmﬂ' the--

100
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he ﬂ'as-ehambers to the other, substantially .

S: desorlbed

6. In a rotary pump, the combination with -

_4 stationary cylindrical casing provided with
& -series of .radial plunger - oha;mbers, ol a

110

closed- gas-chamber within said casing. and
communicating with all of said plunger-cham- -

Hers,.an a,nnula,r gas-chamber-also formed in

he casing and: surroundmﬂ' the gas-chamber

__-.|.|.

first. named and also comm umea,tmn' with all

115

f said pluno'er -chambers, a plunfrer 1n each -

of said plunger-chambers, an eccentric rota-
,ﬁably mounted within said casing, a ringsur- -
I120
~which ring is'adapted to coact directly with -

rounding the said eccentrie, the perlpherjir of

the said plungers to produce a reciprocatory -

posed.between said eccentric. and said ring,

-and:-valves ‘to -control the passage of gasi
through the said plungers from one of -said
:ohambere to the. other, substantlally as de- -

sombed

7. In a rotary pump, the combination with
| the gas-chamber, of gas-compressing devices,
an &etua,tmﬂ‘ sha,ft therefor, a bearing for ;

-1ovement thereof, antifriction devices inter-

125

130

sald shaft in one wall of smd chamber hav- -

ing a countersunk or tapered mouth adapted-

on, en opening. in seld l)ushmg above said | to oooperate mth an annular tapered shoul- -
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der or enlargement on the said shaft, a bear- | in each plunger-ehamber, a valve in each

ing for the said shaft in the opposite wall of
emd chamber, an oil-chamber inclosing said

“bearing and itself provided with a peeked
suPplementel bearing for the said -shaft, the

sectional area of sald shaft where 1t passes
through said supplemental bearing being less

| than'the sectional area thereof at the main

IO

bearing, whereby a certain area is subjected to
unbalanced pressure of gas which may have
escaped into the oil-chamber, said pressure
tending tomove the said shaft longitudinally

and bring the annular shoulder thereof into

engagement with the annular mouth of the
bearing at the opposite end, substantially as

~and for the purpose desembed

20
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8. Thecombination witha casinghavingan

‘interior closed gas-chamber, of an annular

gas-chamber formed in said casing and sur-
r01111d1110‘ the said interior eha,mber a series
of plunﬂ'el chambers extending from one of
sald gas-chambers to the other a plunger

adapted to reciprocate in each plunﬂ'el -cham-

ber, a shatt extending through the interior

| gee—ehember and havmw an eccentric mount-

ed thereon, a ring or ﬂeet surrounding the
sald eeeentme end_ adapted to GOOperate with
the plungers aforesaid to produce the recip-
rocatory movement thereof, antifriction de-
vices interposed between seld eccentric and
said ring, a valvein each plunger adapted to
be open during the movement of said plun-
ger in one direction and to be closed during
the movement thereof in the opposite direc-
tion, and a valve interposed between each

| plunn*er—eha,mber and one of the said gas-

40
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chambers adapted to be open during the
movement of the plunger toward the same
and to be closed during the movement of the
plunger in the epp()Slte dlreetlon substan-
tlally as described.

a eylmdl ical shell having alongitudinal open-
ing through the mlddle, of an annular closed

chamber formed in the said shell and sur- |
rounding the said opening, a series of plun- |

ger- ehambers extending from the said open-

ing to the said annuler chamber, a plunger |

plunger to permit gas to passin one direction

but not in the other, a valve controlling com-
munication between the plunger - - chamber
and the gas-chamber toward which the plun-

ger movesinits operative stroke, ashaft hav-
ing an eccentric codoperating with said plun-

gers, the said shaft extending through the

opening in the shell, bonnets for the ends of
the shell having beermﬂ's for the ‘shaft, the
said bonnets closing the opening in the shell

so that the said opening and bonnets consti-

tute a closed gas-chamber; and gas-passages

communicating respectively with said closed
cas-chamber and the annular chamber afore-
seld substantially as described.

10. In a rotary pump, a casing having an
interior closed gas-inlet ehamber of a gas-
outlet chamber surrounding the -said inle_t-
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chamber and also formed in the casing, a bore

or opening extending from the outside of the
casing through the gas-outlet chamber fo the
gas-inlet chamber, a bushing inserted in said

bore, an annular valve-seat in said bushing,

an opening in sald bushing above said valve-
seat to afford communication with the oas-

outlet chamber, a valve cooperating with said
seat, a bonnet eeeured to the outside of the

casing to hold the said bushing in place, a

spring interposed between said_ bonnet and

said valve, a plunger fitting said bushing,
the face of said plunger being adapted to en-

‘gage and lift the said valve, means for recip-

rocating said plunger, an opening In said

plunger controlled by a valve adapted to be

open during the movement of said plunﬂ'el

toward the inlet-chamber and closed during

the movement thereof toward the outlet-

chamber, an inlet to the inlet-chamber and
an outlet from the eutlet—ehember substan-
| tially as described. |
9. In a rotary pump, the eombmetwn with |

In testimony whereof I ha,ve elgned my
name to this specification in the presence of

two Subserlbmﬂ' witnesses.
WILLIAM M. WOOD.

Witnesses: |
H. J. LIVERMORE,
- NANCY P. FORD.
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