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WILLIAM D. ANDREWS, OF BROOKHAVEN, NEW YORK.

Letters Patent No. 110,330, dated December 20, 1870.

IMPROVEMENT IN ROTARY PUMPS.

The Schedule referred to in these Lietters Patent and making part of the same,

To all whom it may concern:

Be it known that I, WirLiax D. ANDrEws, of
Brookhaven, in the county of Suffolk and State of
New York, have invented certain new and useful Im-

. provements in Pumps; of which the following is a
full, elear, and exact deseription,.reference being had
to the accompanying drawing forming part of this
specifieation, and in which—

Figure 1 répresents a transverse seetional clevation,
taken as indicated by the line o = in fig. 2, of a pump
constructed in accordance with my invention; .

Tigure 2, a longitudinal scetional elevation of the
same; and

Figure 3, an end view in part.

Similar letters of reference indicate corresponding
parts. .

This invention relates to a free-joing rotary or im-
‘petus” pump, which earries and discharges water or

other fluids throngh impetus given to it by rapid mo-

tion, as distinguished from pumps which aet by press-
ure through means of tight-working pistons and joints.
Said invention comprises a case having an annular
recess of equal diameter ateacli end, and a propelling .
wheel arranged to revolve fice from-contact therein,
said case being provided with induction and eduction
passages in communication with the annular recess,
through openings in the -periphery ofthe case, the
centers of which passages are in the plane of mnotion
of the center of the wlieck
: The invention likewise comprises, in combination.
with said ease, a propelling wheely constructed to sweep
Mie recess in the case by wings radiating from a cen-
tral hub and supported by a central flange extending

"~ frow the hub to their periplieries, said wings extend-

ing-either entirely across the hub in a right line, or
only from the-eentral flange to one end of the hub,
and alternately upon eitherside thereof, the wing upon
one side being opposite the center of the space between
two wings upon the other side of the flange.

The invention also includes a combination of & mov-
‘able head to the case, and altached Dearings for the
propelling-wheel shatt, whereby said wheel with its
shatt and bearings may be removed without distarb-
ing thie case or its attached pipes, the truth of the
bearings is preserved, and iuncreased facilities are. af-
forded for adjustment or repair; likewise provision is
seeured, by the turning of the head with its attach-
ments, for varying the direetion of the driving-belt
free from strain, operating to produce objectionable
spring of the parts, and admitting of the removal of
the belt without eutting it. .

Theinvention likewise cmbraces an adjustable bewr-
ing-box, in eombination with a grooved bearing for the
propelling-wheet shaft, wherey inereased facility is
afforded for the removal of the shaft from its box, and-
withdrawal of the latter from tlic head of the pump
of armi connceted with said head. :

Irarthermore, the invention comprises a boss or ring

for securing the pump in position, said boss or ring
being eoncentric with the driving-shaft, and whereby
Dprovision is made for turning the pump entirely around.
upon the ring tlo suit different directions as regards
attachment of the induction and eduction-pipes which
connect with the pump.

In the accompanying drawing— »

A represents the- conducting case, formed with a
cireular recess, B, in its center, closed at one end, but
open at the other, and of a diameter sufficient to al-
low of the propelling wheel C and its wings b ' ve-
volving therein without touching. I'his recess B is
left open at its one end for the Insertion of the pro-
pelling wheel G, and is closed by an independent mov-
able head, D, which is sceured by bolts ¢ to the flange
E of the case, and has connceted or cast in one piece
with it a stuffing-box, I, and an arm, G.

An outside bearing=box, H, is attached to saidarm
by bolts m passing through slotted holes™n, which per-
mit of the adjustment of the propelling wheel within -
the case, and which box, in connection with the stuf-
fing-box I, supports the propelling-wheel shaft I, that
thus has 1o direct connection with the case A, so that
sald shaft and wheel may beremoved togother with
the Tiead D aud boxes ¥ and H, withotit disturbing
tlie case or its astached pipes. By this connection of.
the propelling-wheel shatt and its bearings with the
independent movable head D, that is atfached only
to the pump by the flange I, all danger of throwing
the bearings out of line with each other by the spring-
ing of the pump, pipes, or foundation is avoided, and
a ready means secured for taking the wheel from the
case-for alterations, adjustment, or.repairs, to do which
requires only the removal of the bolts ¢ from the flan ge I,

This arrangement also pevmits of the turning of
the head D, and with it the arm G and bearing-box
11 about the shaft I as a center. of motion, and inde-
pendently of the pump-case, the screw-bolts ¢ being
withdrawn from one set of holes and inserted in au-
othier to suit, so that in whatever direction the driv-
ing-belt Is' carried around the pulley J it may be made
to embrace the arm G, bringing the strain thereupon
in the best direction to prevent its springing, and per-
mitting removal of the belt from the pulley and pump

‘without cutting it or displacement of the bearing-box

H,-as would be necessary if the belt were passed
around the pulley J froin the opposite direction to that
shown, and between said pulley and the arm G.

The arm G is in the forn of a seginent of a circle,
for purposes hereinafter specified. '

The outer bearing=box 11 has one or more ridgesor
grooves d, which fit corresponding grooves or ridges
in the strface of the driving-shaft, to prevent any end
wovement thereof.  Said box I or standard which

carries ity has a earved foot, or base, K, struck, asre-
gards its outer surface, from the center of the shaft I,
and made to fit the concave smrface of the arm @,
within or on which itis adjustably secured, as herein-
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before deseribed, by bolts an passing through slots a,
and whereby the propelling whtel may be set out ot
e utact with the end of the ease and of the head D.

The object of making the arm and foot of the bear-
ing-box circular is to allow of the removal of the shaft
from said box and permit its withdrawal from the
hiead, which is done by turning the box upside down,
using the shaft as a center to revolve it upon, andre-
moving the cap, when the box can be released, which,
owing to the -grooved clip of the box on the sliaft,
could not be done without this or a similar provision.

The distance between the stationary head and mova-
ble-head D of the recess B is just sufficient to allow
the propelling wheel to revolve between them withoint
touching.

R is the induction, and I¥ the eduction passages
for the admission and delivery of water fo and from
the case and wheel, These passages are in line with
each other, at right angles to the driving shaft I, and
are similar; the one to the other, so that their uses
may be transposed by reversing the motion of the
wheel, Said passages are circular in theil cross-sec-
tions, at their openings e ¢, but are gradually changed
in form as they approach the wheel, maintaining, as
nearly as may be, the same area of cross-section
througlbout, until where they enter and connect with
the recess B they become oblong squares, having a
breadth equal to that of the propelling wings, and a
depth suflicient to maintain a proper area of cross-
section. These passages may be made round, a con-
tinuation of and the same size as the openings ¢ ¢,
but are changed in shape for the reason that the tend-
ency of the water, when in contact with the wings
in motion, is-to move at right angles to their faces,
and the first motion of the water, when met by each
successive wing at the point of entrance to the recess,
is partially across the incoming column, and the far-
ther the inside of the passage is removed from the
center of the wheel’s motion the nearer will sucl mo-
tion coincide with that of the body of the moving
column. :

The same result in the opposite direction is effected
in the eduction, and the necessary deflection of the
water-from a straight line in consequence of the chang-
ing of the position of the faces of the wings, by reason
of their rotary motion, is thereby reduced.

A similar result ensues from an enlargement of the
diameter of the wheel, but at an increased cost of con-
struction.

The passages B R" may be made to-open into the
recess B at points either nearer together ov farther
separated from each other than is here shown, the re-.
sult being, if placed farther apart, a greater deflection
of.the water from a straight line in passing through
the pum, causing increased friction, which is to some
extent compensated for by the greater quantity of
water acted upon at one time,-which reduces the speed
necessary to be given to the wheel to produce a given
result. If placed nearer together less water is acted
upon, a straighter course is maintained, decreasing
the friction, but requiring a more rapid motion of the
wheel to produce a given resuit.

L is a supporting standard, with a foot M for se-
curing the pump to a post, floor, or other foundation.
This standard is of an annular or recessed construction,
to receive within it & boss or ring, N, of the pump-
case A, concentric with the shaft I, and by which said
case, through means of set-screws f, is secured to the
standard. This arrangement permits of the pump
being turned entircly around upon the boss N, as a
center, and of Leing sceured at any point of the circle
by the set-screws f, to accommodate the direction of
-the attached induction and eduction-pipes as may be
required. The boss and recessed portion into which

it fits may be secured, the one to the other, by keys,
wedges, or other devices accomplishing tle same re-
sult as the set-screws f. ’

The propelling wheel C isof a form to sweep the
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i recess B, having wings, b1, -which radiate ffom a cen-

tral hub, K, and which are supported by a central
flange; 4, extending from the hub to the peripherics
or outer extremities of the wings. These wings may
extend entirely across the hub in right lines, or only
from the central flange 4 to the end of the hub, and
alternately upon either side, as shown in the drawing,
wherein the wings upon one side of thie flange are ar-
ranged to lie opposite the centers of the spaces be-
tween the wings on the other side thereof.  This se-
cures a mote continyous or steady discharge from the
pamp.

Operation.

The pump being first filled with water, rapid motion
is communicated ‘to the propelling wheel C in the
direction of the arrows, and the tendency of the water,
wlen in motion, being to leave the wheel in lines at
right angles to the faces of -the wings, and the only
opening from the recess by whicli it can. escape on
sueh line being by the eduction passage R/, the con-
tents of the wheel are forced into said passage, creat-
ing a vacuum within the recess. Water then' rises
‘through the induction passage R to fill the vacuum,
but being met at poiut m by the revolving wings,
is prevented from passing bebind the wheel, and is

carried forward to the eduction passage R, into and,

through which it escapes.

The motion communicated to the water being suffi-
cient to create a partial or entire vacuum within the
wheel, according to the speed at which it moves, no
water can remain within it when in motion, except in
the part occupyiig that portion of the reeess forming
the connecting passage between the induetion and
eduction openings, and the. distance between these
openiugs being small compared with the entire cir-
cumference of the ecircle, and the $tream being but
slightly deflected from a straight course in its passage
through the pump, a saving of power resnlts, whicl,
in other free-joing pumps, is consumed either in earry-
ing water around an entire cirele or through passages
having varions deflections, angles, and curves, which
are avolded in this invention. ’

Iaving deseribed -my invention,

I elaim— ,

1. A frec-joint rotary pump for conveying water or
other fluid, by impetus conmunicated by rapid motion,
wlhen said pump is eonstruneted with a case having an
annular recess of like diameter at both ends, within
whicl the propelling-wheel revolves or malkes-an entire
sweep, free from contact, and sald ease having indue-
tion and eduetion passages communicating with said
recess through openings in its periphery, the centers
of which openings are in the plane.of motion of the

center of the propelling-wheel, substantially as speei-.
“fied. : :

2. In combination with the case A, its annnlar re-
cess B3, and induction and eduction passages, as de-
seribed, the propelling wheel C, made up of radial

wings, arranged to project from a central hub, and.

supported by a central flange, for operation within the
recess, essentially as specilied.

3. The combination of the movable or adjustable
head D and bearing-boxes I and H, substantially as
and for thé parpose hierein set forth,

4, "The bearing-box I having a curved base, K,
and made adjustable in relation to the curved arm G,
in combination with the shaft I baving a grooved or
ridged fit within said box, essentially as described.

5. The combination of the boss or ring N on'the
case A, and coucentric with the shaft T of' the pomp,
with the annnlar or recessed standard Iy for varying
the position of the pump, substantially as specified.

: WM. D. ANDREWS,

Witnesses:
¥ren., HAYNES,
R. E. RABEAU.




