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To all whom it may concern: 
?Be it known that we, JosEPH RICHARD 

BROADLEY, a subject of the King of Great 
Britain, and a resident of London, England, 
and JoHN M. LEE, a subject of the King of 
Great Britain, and a resident of London, 
England, have invented certain new and 
useful Improvements in Pumps, whereof the 
following is a specification. . 
This invention relates to a centrifugal 

pump for pumping liquids, semi-liquids, 
pulps and the like, of various densities with 
or without contained solids. . . 
The object of the invention is to provide 

a pump of this character constructed so as 
to produce a high vacuum on the suction side 
and an easy change of direction of the flow 
of incoming liquid and to minimize the shock 
of entry of the liquid thereby increasing the 
capacity and efficiency of the pump. 
Another object of the invention is to pro 

vide a centrifugal pumphaving a hollow im 
peller equipped with a hollow trunnion com 
municating with the interior thereof and 
having a gland-packed connection with the 
casing of the pump. 

Another object is to provide a pump of 
this character the casing of which is provid 
ed at its suction end with a stuffingbox con 
nected with the suction pipe and with the 
impeller, the impeller having a hollow trun 
nion extending into the gland of the stuffing. 
box, the suction inlet of the impeller being 
of larger diameter than the diameter of the 
shaft on which the impeller is mounted. 
In the accompanying drawings 
Figure 1 represents a longitudinal verti 

cal section of a pump constructed in accord 
ance with this invention in the preferred 
form or embodiment thereof. 

Fig. 2 represents a plan view thereof. 
Fig. 3 represents an end elevation thereof. 
Fig. 4 represents a detail longitudinal 

section showing a slightly different form of 
the invention; and 

Fig. 5 is a transverse vertical section taken 
on the line 5-5 of Fig. 4. 
In the embodiment illustrated in Figures 

1, 2, and 3 the pump proper comprises a 
stationary casingle with a rotary impeller 
a disposed therein. The casinge has a 
detachable head plate ke shown bolted there 
to and provided with a tubular bosse' hav 

ing an outturned flange e' at its outer end 
for the connection therewith of a gland h, 
presently to be more fully described. 
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The body of the pump casing e is provid 
ed on its rear face with an annular flanged 
rest e' adapted to be attached to a suitable 
Support here shown in the form of a stand 
ard e to which said rest is bolted. The 

60 

pump casing e is also provided on its rear 
face with a central tubular boss el having 
an outturned flange e' at its outer end and 
at its inner end with an inturned flange 
or shoulder e. 
An impeller actuating or driving shaft b 

extends through a gland stuffing box m. 
mounted in the tubular boss et and has 
threaded engagement with a centrally dis 
posed threaded bosse formed on the rear. 
face of the impeller a. The stuffing box 
m includes two gland rings, m. and m' hav 
ing a packing ring m disposed between 
them, the ring m' abutting the shoulder e3, 
and said rings being held in operative po 
sition by a flanged sleeve m bolted to flange 
e' of the casing-carried bosse. This gland 
stuffing box m provides, a fluid tight con 
nection between the shaft b and the pump 
casing. - 

The shaft b is supported in suitable bear 
ings n, nº carried by the Supporting struc 
ture and is equipped with a thrust... collar O 
which bears against the journal flange in of 
bearing n. Belt pulleys p and p are car 
ried by the shaft or spindle b, the pulley 
p being keyed to the shaft and pulley p' 
loose thereon. : 
The casinge has a tangential outlet f de 

signed to be connected to a delivery pipe, not 
shown. This casinge is preferably equipped 
with a guide vaneg cast integral with or 
otherwise attached to the inner walls there 
of for baffling the rotation of the liquid in 
said casing and assisting its passage through 
outlet f to the delivery pipe. 
The impeller a is provided on its front 

face with a hollow trunnion a' disposed cen 
trally opposite a cone shaped spreader ton 
its rear face the junction thereof with the 
body of the impeller and also said spreader 
being curved as shown clearly in Fig.1 merg 
ing gradually into the interior of the im 
peller thereby avoiding sudden and severe 
change in the direction of the inflowing liq 
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