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_ THOMAS C. MCBRIDE, OF PHILADELPHIA, PENNSYLVANIA.
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To aZF w?wm it mcey concern: |

Be it known that I, THOMAS C. MCBRIDE )
citizen of the Umted States, residing in the
city and county of Philadel phia,State of Penn-

sylvania, have invented a new and useful Im- |

provement in Rotary Engines , Water-Meters,

or Pumps, of Wthh the. followmfr is a speel--

fication.
- My invention conmsts of a novel construe-

‘1o tion of arotary engine, water-meter, or pump,

- consisting of two pleferebly parallel shafts

.15

mounted in asuitable casing,one of said shafts
having on it a rotating piston with a vane
or vanes, while the other of said shafts has a
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 this unitare placed |

other similar units dehveunﬂ' in series into
20 and through each other, my mvenmon being

-2 5

v opposmely-located serew-threads.

35

~ vention.
| 45

. embodylnﬂ' my mventlon

especlally de51gned as an 1mnr0vement upon

a pair: of shafts ‘are- prowded with screw-
threads whichinter mesh,and myinventionbe-
ing designed to obviate the disadvantageous
features of pumps.of this character whwh re-
qu11e a very careful de31g1:1 of serew-threads

4'Hr

- It further consists of novel detelis .of con-::
struction, all as will be hereinafter set forth,

and particularly pointed out in the claims.
Figure 1 represents a horizontal qecblon'

taken on line 2" ', Fig. 2, of a rotalyenwme.
Figs. 2,
3, 4, 5, and 6 represent vertical tranwersel |
sections taken respectively, on lines ww, x , |
40 Y 1Y, 2 2y, 2 & of Fig. 1.

~ transverse secfion taken on.line z*.2% Fig. 8,
111ustra,tmn* another embodiment’ of my m-"_
Flg 8 represents a side elevatlon-
of one of the members seen in Fig. 7. Fig.

or pump embodvmg my. mventwn

9 represents a. transverse sectlon taken on

line 2
Fig. 10 represents

an elevation thereof, parmally in section:

a ~ Simildr letters of refelenee mdwate corre-_
- 5o Spondmg parts in the figures. -

- “Referring to the drawings that the opem—-'-
o t1011 mey be mme ea,sﬂy undel steed we Wlll_[

‘Fig. 7 represents a

328 of - Flﬂ" 10 -of. another modification

1

*twn consider first the.central unit. |
"{eross—sectmn in Fig. 2. ) It is evident that if

‘the pistons are rotatmﬂ' in the direction shown
by the arrows the vane A’ will be and will

-opening K2,
(shown in Fig. 4) will at the same time have

B con31de1 the mventwn wmkmw as a pump.

It will be evident, however, thet by admit-
ting steam to ‘what will be descrlbed as the

'delwery -opening the machine will run in the

opposne direction as a rotary engine.

‘A designates the. frame or bed of my 1m—'

upon which the casing or cylmder B is mount-
ed, the latter having the'heads C, which are

§5
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prowded with smtable bearings a,nd stuffing-
boxes for the shafts D, the latter being pro-
longed at one end of the casing and ﬂ'eared- .

tocrethel so as to rotate in unison, and one
of said shafts being provided with a suitable

05

coupling or pulley E for the applloatwn of

power. thereto.
F designates a suction-opening which is lo-

ca,ted plefera,bly, at the lower portion of one

or both sides of the cylinder B and communi-
cates with the channel or passage G at that

70

lower portion of said cylinder, said channel _:

ee:tendmﬂ' lengthwise thereof and communi-

cating wmh the piston-chambers'II and J by
‘means of the ports K, located at the ends of

the cylmder
‘water ‘being drawn into the passage G will

75

It will thus be understood that -

flow u pwaldly through the ports K and thence

from' each end of the casing B, through the
different pumping umts, as deseribed, toward
| the central portion of the casing.to the dis-

-1 charge-outlet K?, and as it will. be apparent
that the flow of the ‘water from each end of
the cyhndm or casing toward the discharge-
| opening K? thereof Wlll be substantially the
‘same it will only be necessary to describe one-
-half of the apperatus-—-—as for example, the
upper half. (Seen in Fig. 1.) .
To understand the operation of my 1uven-"'

(Shownin

have been delwermn‘ water to the delivery-
The -vane-T in-the thlrd unit

been delwermo- water .through:the gap X,

Fig. 3,in the abutment—pleton Ymtothesp&ee
_behmd the vane A’ in the central unit, Fig, _
2. Thus any tendency to leak past vane A’ L

| Fig. 2, will be prevented by vane T, Fig.
.and 113 will be noted that in this posﬂ:len ot _-
the pistons the vaunes A’, Fig. 2, and T Fig.

8o
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- K?, Fig.

IO

20.

the vane W, Fig.

T .,

4, are assisting each other in pumping in se-
ries on the same column of water. Similarly !
3, moving in the direction
of the arrows is dehvermﬂ' water through the
open space in front of it mto the opening Z,

which i8 part of the delivery-opening spaee
2, and 18 also being assisted by vane
Q, Fig. 3, which It pushinw the same column
of water thmncrh 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,
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
piston, when its vane has meshed with the
gap of its abutment, when, unless the vane
and the gap have both been carefully designed
and made of a particular form, so that they
will mesh accurately, there wﬂl be more or
less clear passage past the vane, at which

-~ time this unit of the pump will cease pump-

25
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ing and if not assisted by other units allow
- the water to pass backward through it.

It is
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 baiance any end thrust on the
shafts, and have so located the vanes angu-
larly around the shaft that the peuod 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-

40

duetion of an apparatus delivering water at
a uniform rate, it being also apparent that
where 1t is desired to pump against higher

- pressure 1t 1s advisable to increase the num-

48

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 abufment a,nd

50
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ference of the cylinder.
seen that my invention is an nnprovement

have placed beside these .parts practically
identical units, butat a receding angle on the
shaft, and have for convenience of construc-
tion placed on each shaft a piston with its
vane adjacent to an abutment with its gap
1t will be apparent that the nse of a number
of these nnits thus combined approaches the
idea of a serew-pump, being analogous to this

principle in that the water passes along the

cylinder pma,llel to the shafts without any
circular motion in the direction of the circum-
It will, however, be

over-this class of serew pu mps or engines hav-

ingintermeshing threads, since pumps of this

| type require a very eateful design of screw-

65

threadsand a very accurateadj ustment of the
pairs of screws and gears, not only as to an-
gularity, but also as to the distance of Oppo-

may be

698,539

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
[rom the two halvesof the pump grinding on
each other and wearing, since the vane on

each unit need not fit accurately the gap into

which 1t meshes, for the reason that the other
units will pump the water through these units

‘whenthey,through notbemcraccn rately ﬁtbed
cease for a time 130 pump.

It will be seen from the foreﬂ*mnw that I
have produced a novel form of stepped SCrew
for screw-pumps, said serew being made by

- finishing-disks on a shaft, said dlSkS having

stepped screw.

the gaps already cast Therem and the space
between said disks being closed off at the ap-
propriate places by the vanes, so that each
shaft eventually has the appearance of a
It will thus be seen 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 unit, the construection of which has al-
1eady been fully described.

70
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It will be apparent from the foregoing tha,t |

my invention can be very cheaply ma,nufac-
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 vanes afterward fas-
tened in place by the screws E'. The vanes
then require care in finishing only on the ex-

treme end, wherein eontaet W’lth theinside of

the easmﬂ* -

In the constr uc,tlon shown in IFigs. 7 to 10,
inclusive, I have shown slmhtly different
means for forming and securing the vanesin
position, one form Cof vane bemcr represented

in Figs. 7and 8by F’ and llwlnﬂ* a tongue G,

adapted to be secured in a sultable oroove H'
sald vane bemwadapted to coact with the ] JHK-
baposed gapdJ’.

In Figs. 9 and 10 1 hfwe shown Lhe vane K’
as pmmded with different means for securing

1t in position, said means consisting of the-

95
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threaded stem L’, which is adapted to be se-

cured into a thleaded seat in the body M/, as

18 evident, said vane K’ being adapted 130 CO-

act with the juxtaposed gap N,
AlthoughIhaveshown theshafts Das made

| integral w1th the main body of the group of

_half pumping units on it, it will be apparent

that said body may be md.de separate and se-
cared on said shaft by the various llbl]&l m e-
chanical means.

1t will be apparent that slln'ht ehfm ges may
be made by those skilled in the art whmh will
come within the scope of my invention, and
I do not, therefore, desire to be llmlth in
every. msta,nce to the exact (,onstructlon I
have herein shown and desecribed.

At the left of Fig. 1 are shown disk- plates
on the shaft D at ‘uhe ends of the left-hand
pumping wunits, between which plates the

1
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umts on the sald shaft are retalued and wluch | & slwht angle is e&rmed substantially -one- -~
furthermore, serve as guides for the end u nits.

on the other shaft.

Having thus described my 1nvent10n what
Iclaim as new, and desire to secure by Lettels
Patent, is—

1. Inarotary engine, meter or pump, a eas-

ing or ¢ylinder, a plurahty 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
one or more abutment-pistons, ea,ch provided:

:10

20

 units consisting of a rotary piston provided.
30

35

~ constitutes a pumping unit, whereby said.
units will not be at the moperatwe pomt at -

‘the same instant. =~ | |
3. In a rotary engine, meter or pump, thej_

40

‘with a single gap, the vanes and gaps of said.

different umts being so located that the vanes
on one shaftshall be opp051te the gaps on the

other shaft so that sald units will not cease

pumping at the same instant.
2. In a rotary engine, meter or pump, the

combmatmn Qfacasmg having asuction-open-.
ing in its lower portion, a channel extending

lon oitudinallyin the lower portion of said cas-
ing, piston-chamberslocated above said chan-

 nel, ports extending upwardly from the ends

of said channel to said chambers, a plarality.

of shafts passing through. said plston -cham-
bels,, and a plurality- of units mounted on

with a vane. and an- abutment-plston having

a gap, and each of the half-units being placed |
in longitudinal juxtaposition, but at a. vary-.

ing anﬂ'le on their shafts and the pistons on.

one shaft being arranged opposite the gaps.
upon the other: sha,ft 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.

 combination of a casing hamnﬂ'a,suet1on -open-.
ing in its lower Dortmn a chanuel extending

45
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60

-10110'1511(11113,11\7 in the lowm portion of said

casing, ports. ex_tendlng upwardly from the

“ends of said channel, piston-chamberslocated

above the lower channel a plurality of shafts

passing through said. plst(m -chambers, a dis-

charge-outlet f01 said casing, and a plumhtyd_,

of half-units mounted on each of said shafts,

each of said units consisting of a rotary plS-

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 anwle on.each shaft and the pistons:
- on one shafb 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-

posmrr members eansmbutes a pumpmn‘ unit,

ward said dlscharwe openmﬂ' and the vanes

and gaps. of the dlfferent units will not-cease.

pumping at the same . instant, whereby the.

- water instead of passing to the next unit at

half way: around the shaft before meetmﬂ' the
preceding vane. -

4. In a rotary engine, meter or pump, a cas-
ing or eylinder, a plurality of shafts rotatably
mounted therein, a plurality of independent

70

units mounted on said shafts, each of said

| units consisting of a rotary piston having a

single vane detaehably connected thereto and

an abutment—-plston 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 shaft and

in such relative positions that the vanes shall

mesh with the gaps on the opposing members

as the shafts rotate whereby each pau of op-

| posing members constitutes a pumplnw unit,
so that they. will not be at the mopelatwe .

point at the same instant.

75
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5. In a rotary engine, meter or pump, acyl- .

inder, a plurality of shafts rotatably mounted

;therem, each of said shafts being provided

with pumping units having abutments with

gaps cast roughly therein,. the outer. periph-

9o

eries of said abutments and the spaces alter- .- '

nating between said abutments bemn' finished
| and vanes detachably secured in pomtwn on
the finished portions between said abutments, ..
the pistons.on-one shaft being arranged op-

poswe the gaps of the members on the other

.95

shaft in such relative positions that the vanes .

shall mesh with the gaps as the shafts rotate
wher eby each pair of opposmg membels form

a pumping unit.
6. In.a rotary englne metel or. pump,

100

plurality of shafts having pumping units .

thereon, said units consisting of-abutments

-I0§
having gaps cast therein, the outer periph-

eries of said abutments bemﬂ' turned.or fin-..

{ ished and the alternating spaces between said .

abutments being also ﬁmshed the spaces be- -

tween said. abutments bemﬂ' prowded with -

1IO

and gaps bemg arranﬂ'ed___ SO tha_t eaeh_,__rra,p_;,

when not in- mesh with the .corresponding.
‘vane will gerve as a passage through which.
the next preceding pumping unit-in the se-
ries shall deliver and adapted. to coact, where-..

115

by the pumping action of each group of units .

Wlll not cease at the same 1nstant

7.-In a 10tary engine, meter or pump, a cyl—

inder or casing, a plurality of shafts rotatably
mounted therein, and a plurahty of pumping .
members on each of said shafts, consisting of -
rotary pistons, and disks on each shaft. altel—;,
nately between the.pistons,: said plstons and -
disks bem prowded r espectwely with 4 vane.

-

ad;]acent V&ne

membels on. ea,ch shafb conmstmn‘ of 10133,1'};
pistons, and disks on each shaft dltelnately

'''''

S.:Inar otaly enfrme metel or pump, a cyl- |
mder or casing, a plm ahty of shafts 1otatab1y- |

I20
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4.

between the pistons, said pistonsand dlSkS 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-
jacent vane, said vanes bemﬂ'dmpoqed in se-
ries in screw-like form whereby leakage past
one vane is prevented by the nextsucceeding
vane.

9. In arotary engine, &c., the combination
with a casing, ofa plurality of shafts rotatably
mounted therein, a series of alternating vaned
pistons and disks provided each w1t,h a gap
upon each shaft, the pistons on one shaft be-
ingarranged o pposu:e the disks upon the other

Sh&fﬁ and 1n such relative position that the |

698,539

vanes shall mesh with the 1f:m,ps 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-

mumcatmﬂ' with the casing, the former ar-
ranged to delwer fluid to the first pumping
111:1113 and the latter arranged to receive it from

20

the last pumping unit, Lhe 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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