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To all whom it may concern: o
Be it known that I, IIENRY A. BARBER a

citizen of the United States residing at, W'ater
town, in the county of Jefferson :zmd State of

New York have invented certain new and use-

ful Improvements in Centrifugal Pumps; and

I do declare the following to be a full, clear,

and exact description of the mventlon such

as will enable others skilled in the art to
3 adapted forthe attachment at one end t_hereot

which it appertains to make and usethe same,
reference being had to the accompanying
drawings, and to the letters and figures of
reference marked thereon, which form a part
of this specification.

My invention relates to centrifugal pumps,
air-blowers, and similar devices uttlued to
project a fluid of any deseription whatsoever,

but prinecipally aims toprovide improvements

on the centrifugal pump shown and deseribed
in United States Letters Patent No. 520,339,
granted me September 18, 1504, |

In pumps of the elass to which Ly pateub
referred to relates a
friction is cuncountered, which, in obedience
to a well-known law of mechanies, increases
direcily as the squave of the nuinber of revo-
lutions of the piston. In other words, if the
number of revolutions of the ]}IbLOH were
doubled four times the initial resistance
would be encountered, and tripling the num-
ber of revolutions w ould be met by a resist-
ance nine times that of the initial resistance,
&e.  Ieretolore this skin-frietion has been
overcome to a greater or less degree, but

highly satlsfdctm v results have not as yet
and & furtherobject of my in-

been obtained;
vention is to provide improved means where-

by this skin-frietion may be more satisfacto-

rily overcouie and a ﬂleatel amount of fluid
projected with o 1055 AMmoun ﬁl (‘-\penfhtme

of power than -heretofore

With this and various Uthm omu (s Inview

my invention consists in combining with the
usual rotary piston a body which is adapled
to revolve fréely and llltlb]}(}llt'{ ntly within

the ouler pump-casing and ad j: weent 1o the

~rotlary pmml hut out of contact therewith,

and also in such other novel features .:llld

combinations, as will be more fulh doser 1]):1-{1

so heremalfter and embodied in the claims.

In the accompanving drawings, Figure 1
represents i par lhll elevation and 11&1‘11 1 soe-

‘pump-casing
taken, l‘espe(,twe]y on lines 2 2

is shown at 6.

-ast amount of skin-

(No model))

tion of a pump embodymﬂ' my invention;

and 3, enlarged sectional views of tho
,the plbt{_‘)ll, and the rotary shell,

and 23 of
, a detail view of a substi-

Figs. 2

Fig. 1 and Fig. 4

| tute fmm of pibton adapted for use in blow-

ers for ventilating purposes,
forges, &c. .
A represents a.suitable bed or foundatmn

bl_mvers for

of the pump-casing 1. S
As in my former patent, 1 employ a plston-
carrying shaft 2, which is journaled in suit-
able boxes 5, supported upon standards 4 ris-
ing from the foundation A, and in boxes or
olands in the sides of the pump-casing, the
said shaft being bored longitudinally from
one-end to provide an inlet or induction pas-
sage 5. A suitable drive-pulley for the shaft
‘The casing 1 is substantially
the same as that shown inmy former patent,
being provided with a suitable discharge-ori-
fice 7 and differing only in that it 1s tecessed

immediately ;Lvound the . shaft 2, as shown at

3, to serve a purpose hereinafter set forth.,
The disk piston is shown at 9 and is sub-

stantially thesameasthat showninmyformer

patent referred to, being provided with a se-
rics of radial passages 11, all of which lead

from the periphery of the piston inward and
‘communiecate with the inlet or induction pas-

sage & when the piston is keyed to the shaft

"" JToles 11 are bored transversely ol the pis-

ton and are so positioned that they will not
11115@1:-«6013 the radial passages 10, L Liese holes
serve to keep the pressure of the fluid in an
equilibrium, which might otherwise be dis-
turbad were they omlitetl owing to the oper-

ation of dewee% which w lll be hereinafter de-

seribed.” Tror the sake of strength and to al-
low of high spead, the shaft 2 is enlarged at
the point “whore the rotary piston Is keyed
theleto, as shown at 12. Integral hubs 13
project a slight distance from the faces of the
piston and serve a 1111111050 deser ibed herein-

after.

I will now deseribe that pmtmn of e lnws— -
ent structure in which ay real invention re-
sides, the foregoing e onstruetion heing showrs

in suhﬁ.mmmllr the sqame form in my J‘omm
patent.
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~ wear of the shaft at this point without mate-
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cular plinth-like shell or casing which is
mounted loosely upon shaft 2 and is adapted
to revolve independently thereof, being pro-
vided with liubs 15, which project into the re-
cesses 8, formed in thesides of the outer pump-
casing 1. The shaft 2 is enlarged, as shown
at 16, where a bearing is afforded for the
loosely-revolving shell 14, thus allowing for

rially weakening it, suitable bushings being

" inserted when needed. The hubs 15 afford &

long bearing and act to keep the casing in po-

- sition, and by being received in the recesses
8 permit of a more compact arrangement of

20

the parts. It will alsobe observed that hubs
13 projecting from the piston serve to allow
the shell 14 to rotate freely with its inner
faces in close proximity to, yet never engag-
ing-with, the faces of the piston, which would

result in a creation of friction and defeat the |
very object of the present invention, as will | I claim asnew, and desire tosecure by Letters
' Patent, 1s— -

1. In a centrifugal pump, the combination
with a pump-casing and rotary piston located
therein, of a device for diminishing skin-frie-
‘tion between the piston and the fluid within
‘the
‘an independent body loosely and revolubly

appear hereinafter. This outer shell or cas-

ing 14 is of an internal diameter only a trifle |

greater than that of the rotary piston, and is

provided. with a series of peripheral orifices:

16, these orifices being brought into-commu-
nication by an annular groove 17 formed on

the inner face of the rim of the shell.
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When the piston is made to revolve, it en-
counters what is known as ‘‘skin-friction,”

before referred to in thisspecification and my
former patent, with what water may not have

been projected from the pump-casing 1, and

which proves a seriousobstacle to theefficient

working of the pump, inasmuch as the resist-

ance thus met with increases rapidly with an

increase of the number of revolutions of the
piston in the proportion heretofore referred

to, thereby absorbing much power which

might otherwise be utilized in projecting the
fluid from the pump. - - :
By the employment of the shell or casing
14 T obtain highly superior results over the
old construction. This shell being free to
loosely ‘revolve, when the rotary piston. re-

volves it communicates motion through the

thin film of water between it and the inner
faces of the shell, causing the latter to ulti-
mately attain about one-half the number of
revolutionsof the piston. The water is drawn
into.the rotary piston and projected there-
from in the usual manner and finds its way
through the orifices16 of the shell and thence
out of the discharge-orifice of the outer pump-
casing.. The greoove 17 takes up the water
projected from the piston and leads it to the
orifices in the shell. The holes 11 permit the
water to.pass through the piston and thereby

be kept at an equilibrium of pressure there-
apout.

By the employment of this loosely-

- revolving shell Ifind that the amount of skin-

friction ordinarily encountered is reduced by
about seventy-five per cent., thereby allow-
ing of a much greater efficiency. Itis not

essential that the casing or shell 14 be made
with a rim having the orifices 16 therein, as

axcellent resulis ave obtained by dispensing
with the rim and merely using the sides ov
faces of the shell, each of which revolves in-
dependently. Neither is it necessary to em-
ploy a votary circular disk piston, as very
rood results are obtained by using the winged
form of piston shown in IFig. J. |

My invention in its various modifications

can be applied to all forms of apparatus

whereby fluids are projected by centrifugal

70
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force, the form of piston shown in Fig. 3 and

its various modifications, such as used in the
““ Harmon” pump, being applicable topumps
or blowers for ventilating purposes, blowers
for forges, &e. Therefore I do not confine
myself to the exaect construetion herein shown
and described, but consider myself entitled
to all such variations as come within the spirit

“and scope of my invention.

Having thus deseribed my invention, what

pump-casing, which device consists of

‘mounted in relation to the piston and located
‘within the pump-casing, being separated from
‘the piston by a fluid-space through which mo-
‘tion is communicated from the piston to the

revoluble body to set the latter in revolution,
when the piston is in operation. |
2. In acentrifugal pump orblower,the com-

bination with an outer pump-casingand a pis-

ton, of an independent and loosely mounted
shell surrounding the piston and adapted to
be set in revolution by motion communicated

to it through the fluid within the casing, sub-
:stantially as described. .

- 3. In a centrifugal pump, the.combination
‘with a pump-casing, of a rotary piston hav-
ing transverse passages affording communi-

cation from one face of the piston to the op-
posite face, and an independent body loosely

and revolubly mounted in relation to the pis-

ton and located within the pump-easing, be-

ing separated from the piston by a fluid-space

through which motion is communicated from

“the piston to the revoluble body. to set the lat-

ter in revolution, S

4. In acentrifugsl pump or blewer,the com-
bination with an outer pump-ecasing, of a ro-
tary piston provided with a series of radial
discharge-passages, and mounted on a shatt
having an inlet or induction passage formed
therein and in communication with the dis-
charge-passages in the piston, and an outer
shell or casing mounted loosely on the said pis-
ton-shaft and adapted for revolution inde-
pendently thereof, and surrounding and in-
casing thesaid piston, the said shell being pro-
vided with peripheral discharge-passages and
an annular groove formed on the interiorof the
shell and affording communication between
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the laterally - mentioned passages, whereby
when the rotary piston revolves motion is
communicated through the fluid from the pis- |
ton to the shell that surrounds it, causing the
same to revolve thereby reducing skin-fric-
tion of the piston with the fluid. substa,ntmlly
as descrlbed .

In witness Whel eof I affix my %wn‘ltme in
presence of two thnesses |

.~ HENRY A. BARBER.
Wltnesses
D. W. BALDWIN,
L.ouis C, GREENLEAF.
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