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To all whom it ey concern:

e it known that I, HENRY W. BROWN, &
citizen of the United States, and a resident
of Cambridge,in the county of Middlesex and
State of Massachusetts, have invented new
and useful Improvements in Centrifugal
Pumps, of which the following, taken in con-
nection with the accompanying drawings, is
a specification. .

This invention relates to improvements in
centrifugal pumps,and it is carried out as fol-
lows, reference being had to the accompany-
ing drawings, wherein—

Figure 1 represents a plan view of the im-
proved pump. - Fig. 2 represents a side eleva-
tion of the same, shown partly in section.
IFig. 3 represents a partial end view and eross-
section of the improved pump. Fig. 4 repre-
sents a detail view of the detachable cut-off
and fastening device for securing it to the
casing; and Fig. 5 represents a detail cross-
section of the pump-casing shown as enlarged
relative to the other figures.

Similar letters refer to similar parts wher-
ever they occur on the different parts of the
drawings.

In pumping water mixed or impregnated
with mud, sand, or gravel, as occurs in what
is termed “hydraulic dredging,” it is very de-
sirable that the gritty materials should be
prevented from entering between the inside
of the casing and the rotary runner of the
fan, and thus preventing such surfaces from
unnecessary wear, as well as preventing the
accidental breakage of the fan runner or cas-
ing, and for this purpose my invention is con-
structed as follows:

a ¢ represent the casing made in two halves,
as usual, which are bolted together, as shown
in Figs.1,2,and 3. D is the rotary fan-shaft,
to which is secured within the casing the fan
C, having a central web C/,and lateral buck-
ets or wings G/ ¢, connected at their outer
extremities by means of annularrings or run-
ners C*C% as is common in pumps of this kind.

a’ o are annular side plates, preferably
made detachable from the easing a «, and se-
cured to the outsides of the same Dy means
of suitable fastening bolts or serews. Kach
runner C° is located in close proximity to such
side plates without touching the latter, as
shown in Figs.2 and 5,and in such a manner
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that the inner surface of each runner forms
a continuation of the inner surface of the ver-
tical part of the casing, by which arrangement
a proper jointis established between the outer
periphery of the runners and the correspond-
ing parts of the casing, for the purpose of
preventing sand or grit from entering the
space between the casing and runners at such
places. Each runnerisprovided at itsinner
edge with an outwardly-projecting annular
lip C4 that projeects through the circular cen-
tral opening in the side plates o/, as shown
in Figs. 2, 3, and 5, and said annular runner-
lip is covered on the outside by means of a
ring D, secured to the outside of the side
plate a’ of the casing. Fach of such rings D
is provided with an inwardly-projecting an-
gular and annular lip D’, extending inward
to or about the inside of the runner C° as
shown in IFigs. 3 and 5, by which a close joint
is established between the inner edge of each
runner and corresponding parts of the side
plates of the casing for the purpose of pre-
sventing gritty particles from entering be-
tween the runners and the side plates of the
casing at these places.

To the outside of eachring D is securedin
a suitable manner the central portion of the
respective suction-pipes E E, the outer ends
of which are connected together and to a suc-
tion-pipe common to both, as is usual in
pumps of thiskind. The central part of each
suction-pipe E is provided with a suitable
stuffing-box ¢ and removable gland ¢/, in
which the rotary fan-shaft b is journaled.

In pumps of this kind it is very essential
that there should be a free communication
between the opposite sides of the central web
C’ of the rotary fan, so as to obtain the full
value or work of the said fan, in case one of
the suction-pipes K should for any reason be-
come clogged up, and for this purpose Imake
a number of perforations or equalizing-ports
C? (7 in the said central web C’, as shown in
Figs. 2 and 3, by which an open communieca-
tion is established between the spaces on op-
posite sides of said central web.

In centrifugal pumps the cut-off at the
junection of the delivery pipe or orifice ¢/’ and
narrowest portion of the casing is very liable
tobeing worn out by sand or gritty substances
passing through the pump with the water,

55

60

65

70

75

8o

35

Qo

95

I00



j gl

13

20

25

. 30

35

40

45

2 445,919

and itis very essential that such cut-off should
be arranged in very close proximity to the
outer edges of the rotary fan to obtain the
full working power and effect of the pump,
and for this purpose I make use of a detach-
able cut-off which when worn out can be re-
placed by another, as will hereinafter be more
fully shown and described.

A is a transverse guide arranged at the
narrowest portion of the casing, as shown in
Irig. 2, said guide having preferably a dove-
tailed groove A’ on its under side, into which
is detachably secured the cut-off F, prefer-
ably provided on its upper side with a dove-
tailed rib I, adapted to be inserted in the
dovetailed groove in the guide A, as shown
in Figs. 2 and 4.

The detachable cut-off I is secured to the
guide A by means of suitable fastening-bolts
f/and nuts £’ £/, said bolts being preferably
provided in their lower ends with dovetailed
heads adapted to be inserted in a correspond-
ingly-shaped dovetailed groove I/ in the up-
per portion of the detachable cut-off F, as
shown in Tfigs. 2 and 4. After said cut-off
las been put in place the openingsatthe ends
of the casing, through which the said cut-off
was introduced, are closed by means of cov-
ering-plates ¢® a®.  (Shown in Fig. 1.} It will
thus be seen that if the cut-off becomes worn
and useless it can easily be removed and an-

other one putin its place, thus prolonging the

life and utility of the pump.

What I wish to secure by Letters Patent,
and claim, is— )

1. In a centrifugal pump, the combination,
with the fan-casing, of the flat side plate o/,
secured to the casing, the rotary fan having
its runner C? arranged parallel with and in
proximity tothe side plate, the ring D, secured
to the side plate and having an annular lip
D’ extending inwardly through the runner to
form a closed joint at the inner edge of the
latter, and the suction-pipe E, communicating
through the ring with the interior of the cas-
ing, substantially as deseribed.

2. In a centrifugal pump, the rotary fan

having its runners provided each with an out-
wardly-extending annular projection adapted
to pass through the centrally-perforated cas-
ing side, combined with an annular ring se-
cured to the outside of the casing and hav-

ing an inwardly-projecting lip, substantially

as and for the purpose set forth.

3. In a centrifugal pump, the combination,
with the casing having opposite center orifices
in its sides, of the two suction-pipes extend-
ing along the exterior opposite sides of the
casing and communicating with the center
orifices in the sides thereof, and the rotary
fan consisting of a ‘central perforated web
provided at its opposite sides with lateral
buckets, those at one side being coextensive
in size with those atthe opposite side and con-
nected at their outer extremities by annular
runners, substantially as described.

4. In a centrifugal pump, the combination,
with a rotary fan and the casing having the
narrow part at the delivery-orifice provided
with a transverse guide A, of the cut-off I¥, de-
tachably joined to the guide by a rib-and-
groove connection, bolts and nuts 7 17, secur-
ing the cut-off to the guide, and removable
cover-plates A% covering the openings at the
ends of the casing, through which the cut-off
is applied, substantially as described.

8. In a centrifugal pump, the combination,
with a rotary fan and the casing having the
narrow part at the delivery-orifice provided
with a transverse gunide A, of a cut-off F,
detachably connected by a dovetailed rib on
one engaging a dovetailed groove in the other,
the nuts and bolts f f/, securing the cut-off to
thegnide, and the cover-plates a? covering the
openings at the ends of the casing, substan-
tially as described.

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, on this 6th day of
February, A. D. 1890.

HENRY W. BROWN.

Witnesses:

ALBAN ANDREN,
M. J. JACKSON.
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