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UNITED STATES

PaTENT OFFICE.

THOMAS C. MCBRIDE, OF PHILADELPHIA, PENNSYLVANIA.

ROTARY ENGINE, WATER-METER; OR PUMP:

.:PECIFTCATION f01m1ng part of Letters Patent No. 698,539, dated Aprll 29, 1902,

Application filed May 28, 1901,

To all whom it may concern:

Be it known that I, THOMAS C. MCBRIDE a
citizen of the Umted States, residing in ‘the
city and county of Philadelphia,State of Penn-

sylvania, have invented a new and useful Im-
provement in -Rotary Engines, Water-Meters,
or Pumps, of which the following is a specl-
fication.

My invention consists of a novel construe-
tion of a rotary engine, water-meter, or pump,
consisting of two preferably parallel shafts
mounted in aguitable casing,one of said shafts
having on it a rotating piston with a vane
or vanes, while the other of said shafts hasa
rotating abutment-piston provided with a gap
or gaps, into which the vane or vanes.of the
rotating piston are adapted to mesh at the
proper intervals. -Beside thisunitare placed
other similar units delivering in series into
and through each other, my invention being
especially designed as an improvement upon
rotary engines of that general type wherein
a pair of shafts: are provided with serew-

threads whichintermesh,and myinventionbe-:

ing designed to obviate the disadvantageous
features of pumps.of this character which re-
quire a verycareful design of screw-threads
and a very. accurate-adjustment of the pairs
of screws and threads:not only as toangu-
larity, but also-as to the distance between the
oppositely-located screw-threads.

It further consists of novel details of con-
struction, all as will be hereinafter set forth,
and partxcularly pointed out in the claims.

Figure 1 represents a horizontal section
taken on line 2’ ', Fig. 2, of a rotary engine
or pump embodvmg my mventlon Figs, 2,
3, 4, 5, and 6 represent vertical transverse‘
sections taken, respectively, on lines ww, ¢ &,
yay, 222 2 of Fig. 1.. Fig. 7 represents a
transverse section taken on.line 2% 2%, Fig. 8,

illustrating another embodiment of my in.

vention. Fm 8 represents a side elevation
of one of the members seen in Fig. 7. -Fig.
9 represenbs a: transverse section-taken on
line 2® 23 of Fig.-10 ‘of.-another. modification
embodymvmymventlon Fig. 10 represents
an elevation thereof, partially in seection.

Similar letters of reference indicate corre-
sponding parts in the figures. -

Referring to the dl&Wlnﬂ"S that the opera-
tion may beﬂ more easily under, stood, we will

Serial No. 62,239, - (No model) -

consider the invention working as a pump.
It will be evident, however, that by admit-
ting steam to what will be described as the
dehvery opening the machine will run in the
opposite direction as a rotary engine.

A designates the.frame-or bed of my im-
proved construction of rotary engine or pump,
upon which the casing or cyhnder Bismount-
ed, the latter havmo' the heads C, which are
provided with suitable bearings and stuffing-
boxes for the shafts D, the latter being pro-
longed at one end of the casing and geared
tovethel S0 as to rotate in unison, and one
of said shafts being provided with a suitable
coupling or pulley E for the application of
power thereto.

T designates a suction-opening which is lo-
cated, preferably, at the lower portion of one
or both sides of the cylinder B and communi-
cates with the channel or passage G at that
lower portion of said cylinder, said channel
extending lengthwise thereof and communi-
cating with the piston-chambers II and J by
means of the ports K, located.at the ends of
the eylinder. - It will thus be understood that
water ‘being drawn into the passage G will
flow upwaldly through the ports K and thence
from' each end of the' casing B through the

different pumping units, as deseribed, toward °

the central portion of the casing to the dis-
charge-outlet-K?, and . as it will be apparent
that the flow of . the water from each end of
the ¢ylinder or casing toward the discharge-
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opening K? thereof will be substantially the -

same it will only be necessary to deseribe one-

-half of the apparatus—as, for example, the

upper half. (Seen in Fig. 1.)

To understand the operatlon of my inven-
tion,consider first the central unit. (Shownin
cross-section in Fig. 2.) It is evident that if
the pistonsare Vrotating‘ in the direction shown

by the arrows the vane A’ will be and will

have been. delivering water to the delivery-
opening K2 The vane T in-the third unit
(shown in Fig. 4) will at the same time have
been dehvermo water . through:the gap X,
Fig. 8,in the abutment-piston Yintothe sp"aee

| behind the vane A’in the central unit, Fig.

2. Thus any tendency to leak past vane A/,

1 Fig. 2, will be prevented by vane T, Fig. 4,
.and it-will be noted that in this position of

the pistons the vanes A', Fig. 2, and T, Fig.

go

95

I00

_



o

I5

20

4, are assisting each other in pumping in se-
ries on the same column of water. Similarly

‘the vane W, Fig. 3, moving in the direction

of the arrows is dehverma water through the
open space in front of it into the opening Z,
which is palt of the delivery-opening space
K? Fig. 2, and is also being assisted by vane
Qz ig. 5 Which is pushincr the same ecolumn
of wa,ner throucrh the gap U of abutment V,
Fig. 4, into the space behind vane W, Fig. 3
Thus any number of units, limited only by
the practical length of the machme, may be
used to remforce each other.

It will be apparent to those skilled in this
art that there is a time in the rotation of each
biston, when its vane has meshed with the
gap of its abutment, when, unless the vane
and thegaphave both been carefully designed
and made of a particular form, so that they
will mesh accurately, there w111 be more or
less clear passage past the vane, at which

- time this unit of the pump will cease pump-
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ing and if not assisted by other units allow
the water to pass backward through it. Ttis
to overcome this difficulty that I have placed,
as above explained, beside the single cen-

-tral unit hereinabove described, other units

either placed only on one side or divided and
placed on both sides of said first-mentioned
unit so as to balance any end thrust on the
shafts, and have so located the vanes angu-
larly around the shaft that the period de-
seribed above where the pumping would
cease will not happen at the same instant
that pumping would have ceased in the other
units. This combination is equivalent to a
number of rotary pumps placed side by side
and acting in series and results in the pro-
duction of an apparatus delivering water at
a uniform rate, it being also apparent that
where it is. desired to pump against higher
pressure it is advisable to increase the num-
ber of units, so that slippage due to leak-
age between the parts will be decreased. : It
will thus be seen that while I have started
with an assumption of the use of a single-
vane piston and single-gap abutment: and
have placed beside these . parts practically
identieal units, butat a receding angle on the
shaft, and have for ¢onvenience of construc-
tion plaeed on each shaft a piston with its
vane adjacent to an abutment with its gap
it will be apparent that the use of a number
of these nnits thus combined approaches the
idea of a screw-pump, being analogous to this
principle in that the Water passes along the
cylinder parallel to the shafts WItbOUt any
circular motion in the direction of the circum-
ference of the cylinder. Itwill, however, be
seen that my invention is an improvement
overthis class of serew pumps or engines hav-
ingintermeshing threads, since pumps of this
type require a very careful design of screw-
threadsand a very accurateadjustment of the
pairs of secrews and gears, not only as to an-
gularity, but also as to the distance of oppo-
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sitely-fastened screw-threads on each shaft;
whereas in my invention a very considerable
angular error in adjustment may be allowed
in the gears without any trouble resulting
from the twohalves of the pump grinding on
each other and wearing, since the vane on
each unit need not fit accurately the gap into
which it meshes, for the reason that the other
units will pump the water through these units
whenthey,throughnotbeingaccurately fitted,;
cease for a time to pump.

It will be seen from the foregoing that I
have produced a novel form of stepped screw
for secrew-pumps, said serew being made by
finishing-disks on a shaft, said dlsks having
the gaps already cast fherem and the space
between said disks being closed off at the ap-
propriate places by the vanes, so that each
shaft eventunally has the appearance of a
stepped screw. It will thus beseen that each
shaft is provided with a plurality of half-
units and that when these shafts and their
half-unitsare assembled each juxtaposed pair
or set of half-units makes a complete pump-
ing unif, the construction of which has al-
1eady been fully described. :

It will be apparent from the foregoing that
my invention can be very cheaply manufac-
tured, since the gaps in the abutments of the
two groups of units on each shaft may be cast
roughly in the metal, whereupon grooves can
then be turned and the vaneés afterward fas-
tened in place by the screws E'. The vanes
then require care in finishing only on the ex-
treme end, where in contact with the inside of
the casing.

In the construction shown in Figs. 7 to 10,
inclusive, I have shown slwhtly different
means for forming and securing the vanesin
position, one form of vane being represented
in Figs. 7 and 8 by F’ and hcwmof atongue G',
adapted to besecured in a smtable groove H',
said vane bemwadapted t0 coact with thej 3ux-
taposed gap J'.

In Figs. 9 and 10 I haveshown Lhe vane K'
as p10v1ded with different means for securing
it in position, said means consisting of the
threaded stem L', which is adapted to be se-
cured into a thteaded seat in the body M/, as
is evident, said vane K’ being adapted to co-
aet with the juxtaposed gap N

AlthoughIhaveshown the shafts D asmade
integral w1th the main body of the group of
half ) pumping units on it, it will be apparent
that said body may be m&de separate and se-
cured on said shaft by the various usual me-
chanical means.

It will be apparent that slight changes may
be-made by those skilled in the art whlch will
come within the scope of my invention, and
I do not, therefore, desire to be limited in
every mstance to the exact construction I
have herein shown and described.

At the left of Fig. 1 are shown disk-plates
on the shaft D at Lhe ends of the left-hand
pumping units, between which plates the
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units on thesaid shaft are retained and which,

furthermore, serve as guides forthe end umts ‘

on the other shaft.

Having thus described my invention, what
Telaim as new, and desire to secure by Letters
Patent, is—

1. InaTotary engine, meter or pump,a cas-
ing or cylinder, a, plurality of shafts rotata-
bly mounted therein, a plurality of pumping
units mounted on said shafts, each of said
units consisting of one or more rotary pis-

. tons, each provided with a single vane and
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one or more abutment-pistons, each provided

with a single gap, the vanes and gaps of said-

different units being so located that the vanes
on one shaftshall be opposite the gaps on the
other shaft so that said units will not cease
pumping at the same instant.

2. In a rotary engine, meter or pump, the

combinationofacasinghavingasuction-open-.

ing in its lower portion, a channel extending
longitudinallyin thelower portion of said eas-
ing, piston-chamberslocated above said chan-
nel, ports extending upwardly from the ends

of said channel tosaid chambers, a plarality

of shafts passing through. said piston-cham-
bers, and a plurality- of units mounted on

said shafts between said ports, each of, said.
units consisting of a rotary piston. provided.

with a vane and an abutment-piston having
a gap, and each of the half-units being placed
in longitudinal juxtaposition, but at a.vary-

ing angle on their shafts and the pistons on.
one shaft being arranged opposite the gaps.
upon the other shaft and in such relative po-.
sition that the vanes shall mesh with the gaps.

on the opposing: members as the shafts ro-
tate, whereby each pair of opposing members
constitutes a pumping unit, whereby said
units will not be at the inoperative point at
the same instant.

3. In a rotary engine, meter or pump, the

combination of a casing having asuction-open-.

ing in its lower portion, a channel extending
longitudinally. in the lower portion of said
casing, ports extending upwardly from the
ends of said channel, piston-chamberslocated
above thelower channel, a plurality of shafts
passing through said. piston-chambers, a dis-

charge-outlet for said casing, and a plurality-

of half-units mounted on each of said shafts,
each of said units consisting of a rotary pis-
ton with a vane, and a rotary abutment-pis-
ton with a gap, each of said half-units -being
placed in longitudinal juxtaposition but at a

receding angle on.each shaft and the pistons;
on one shaft arranged opposite.the gaps. of.

the members on the other shaft and.in such
relative position that -the vanes shall mesh
with the gaps on- the opposing members as
the shafts rotate, whereby each. pair .of op-
posing members constitutes a pumping unit,

whereby water is. forced from said:ports to-.

ward said discharge-opening .and the vanes

and gaps of the different units will not.cease.

pumping at the same.instant, whereby the
water instead of passing to the next unit at

3

a sho*ht angle is earmed substantially -one-
half way around the shaft before meeting the
preceding vane.

4, In arotary engine, meteror pump, acas-
ing or cylinder, a plurality of shafts rotatably
mounted therein, a plurality of independent
units mounted on said shafts, each of said
units consisting of a rotary piston having a
ginglevane detachably connected thereto and
an abutment-piston provided with a single
gap, said vanes and gaps being so located
with respect to each other with the pistons
on one shaft arranged opposite the gaps of
the opposing members on the other shaftand
in such relative positions that the vanes shall
mesh with the gaps on the opposing members
as the shafts rotate whereby each pair of op-
posing members, constitutes.a pumpmw unit,
so ‘that they. will not be at the 1nope1at1ve
point at the same instant.

5. In a rotary.engine, meter or pump,acyl- .

inder, a plurality of shafts rotatably mounted
therein, each of said shafts being provided
with pumping units having abutments with
gaps cast roughly therein, the onter, periph-

eries of said abutments and the spaces alter- .

nating between said abutments being finished
and vanes detachably secured .in position on
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the finished portions betweensaid abutments, ..

the pistons.on -one shaft being arranged op-
posite the gaps of the members on the other

shaft in such relative positions that the vanes .

shall mesh with the gaps as the shafts rotate
whereby each pair of opposing members form
a pumping unit.

6. In.a rotary engine, mete1 or pump,

100

plurality of shafts having pumping units .

thereon, said units consisting .of abutments -

having . gaps cast therein, the outer periph-

105

eries of said .abutments -being turned.or fin- .

ished and the alternating spaces between said .

abutments being also finished, the spaces be- -

tween said. abutments.being provided with-

vanes detachably secured thereto, said vanes

II0

and gaps being arranged -so that-each:gap..

when not in-mesh with the.corresponding

vane will serve as a passage through which.

the next preceding pumping unit-in the se-
ries shall deliver and adapted.to coact, -where-

by the pumping action of each groupof units .

will not cease at the same instant.

7.-In arotary engine, meter or pump, acyl-

inder or casing, a plurality of shafts rotatably
mounted therein, and a plurality of pumping
members on.each, of said shafts, consisting of
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rotary. pistons, and disks on each shaft. alter-

nately between the-pistons,:said pistons and -

disksbeing provided respectively with a vane

125

and a gap permitting each vane to carry the

water.through the gap substantially one-half .

way around the shaft before meeting the next
adjacent vane.

8..Inar otaly engine; metm or pump, a cyl-
inder or casing, a plurality.of shafts rotatably

mounted therein, and.a plurality of pumping

members-on.each shaft, consisting .of rotary
pistons, and disks on each shaft alternately
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between the pistons, said pistons and disks be-
ing provided respectively with a vane and a
gap permitting each vane to carry the water
through the gap substantially one-half way
around the shaft before meeting the next ad-
Jjacent vane, said vanes being disposed in se-
ries in serew-like form whereby leakage past
one vane is prevented by the nextsucceeding
vane.

9. In arotary engine, &e., the combination
with a casing, of a plurality of shaftsrotatably
mounted therein, aseries of alternating vaned
pistons and disks provided each with a gap
upon each shaft, the pistons on one shaft be-
ingarranged opposite the disks upon the other
shaft and in such relative position that the

698,539

vanes shall mesh with the gaps in the disks
as the shafts rotate, whereby each pair of op-
posing pistons and disks constitutes a pump-
ing unit, supply and discharge passages com-
municating with the easing, the former ar-
ranged to deliver fluid to the first pumping
unit and the latter arranged toreceive it from

20

the last pumping unit, the gap in each disk -

serving, when not in mesh with the corre-
sponding vane, as a passage through which
the next preceding pumping unit in the se-
ries shall deliver.

THOMAS C. McBRIDE.

Witnesses:
JOHN A. WIEDERSHEIM,
K. HAYWARD FAIRBANKS.
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