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To all whom it may concern: 
Be it known that we, MATTHEw T. CHAP 

MAN and MARK C. CHAPMAN, citizens of the 
. United States, residing at Aurora, in the 

5 county of Kane and State of Illinois, have 
invented certain new and useful Improve 
ments in Pumps, of which the following is a 
specification, reference being had to the ac 
companying drawings. - 

10 Our invention relates to pumps of the cen 
trifugal type, and has particularly to do 
with rotary pumps made up of a plurality 
of pumping units. 

It has for its object to provide an im 
15 proved construction by which the lateral 

pressure upon the runners or pistons is 
equalized so that the runners are balanced 
and lateral friction is practically elimi 
nated. We accomplish this object as illus 

20 trated in the drawings and as hereinafter 
described. 
What we regard as new is set forth in the 

claims. 
In the drawings, Figure 1 is a perspec 

25 tive view showing our improvements em 
bodied in a pump composed of two pump 
ing units; Fig. 2 is a front elevation illus 
trating our invention embodied in a pump 
composed of four pumping units; Fig. 3 is 

30 a longitudinal vertical section of the ar 
rangement shown in Fig. 2; Fig. 4 is an 
end view, thereof; Fig. 5 is an enlarged de 
tail, being a longitudinal vertical section 
through the axis of the pump cylinder 

35 shown in Fig. 1; Fig. 6 is a vertical cross 
section on line 6-6 of Fig. 5; and Fig. 7 is 
a sectional view illustrating the bearing for 
the outer end portion of the pump shaft. 
Our improved pump comprises a plural 

40 ity of pumping members or units, each of 
which includes a rotary runner or piston 
mounted in a suitable casing, the several 
pumping units being arranged in one or 
more pairs, the units of each pair being con 

45 centrically mounted and axially connected, 
with water supply pipes so that water is ad 
mitted to the two units of a given pair in 
opposite directions, and consequently the 
lateral pressure sustained by the units of a 

50 given pair is neutralized. When more than 
one pair of pumping units is employed, they 
are connected in series in a similar manner, 
and consequently, no matter how many 
pairs of pumping units are employed, the 

lateral pressure is always neutralized, and 55 
as the balance of the pistons or runners is 
constantly maintained there is no objec 
tionable lateral friction. In Fig. 1 we have illustrated a pump composed of a single pair 
of pumping units, and Figs, 2 and 3 illus- 60 
trate the arrangement employed when two 
pairs are used. 

Referring more particularly to Figs. 2 
and 4 which clearly illustrate the construc 
tion, 7 indicates a suitable base having 65 
standards 8-9 which support the pumping 
mechanism. As best shown in Fig. 3, each 
of the standards 8-9 carries a pair of op 
positely-disposed heads 10-11 and 12-13, 
respectively, which form parts of the casing 70 
of the several pumping units, which are 
marked, respectively, A, B, C and D. The 
heads 10-11 are connected by a sleeve 14 which is preferably cast integral therewith, 
and in like manner the heads 12-13 are 75 
connected by a sleeve 15. 16 indicates 
strengthening flanges. 17-18 indicate 
bushings which fit in the sleeves 14-15, re 
spectively. 19 indicates a shaft, which ex 
tends through the bushings 17-18 and car- 80 
ries sleeves 20-21 which are journaled in 
said bushings and have screw-threaded end 
portions which project beyond the same as 
shown in Fig. 3. 22-23 indicate oppo 
sitely-disposed runners or pistons, which 85 
are mounted upon the screw-threaded end 
portions of the sleeve 20 adjacent to the 
heads 10-11, and 24-25 indicate similar 
runners mounted on the end-portions of the 
sleeve 21. The several runners are fixedly 90 
secured to their respective sleeves 20-21 
and to the shaft 19 by pins 26, or other suit 
able means, so that said runners rotate with 
the shaft 19. 27 indicates an intermediate 
bearing for the shaft 19. 28-29 indicate 95 
side-plates, which fit closely over the outer 
faces of the pistons 22-23, and 30-31 in 
dicate similar plates, which fit over the 
outer faces of the pistons 24-25. 32 indi 
cates an annular plate, which fits between 1 90 
the head 10 and the plate 28 and is secured 
thereto, forming with said plates a chamber 
in which the piston 22 rotates. 33, 34, and 
35 indicate similar annular plates forming 
a part of the units B,C and D. The sev-. ) 
eral side-plates 28-29-30-31 are pro 
vided with axial openings 36-37-38-39, 
respectively, through which water is admit 
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ted to the several piston chambers. 40.in 
dicates an elbow connected with the side plate 31 over the inlet opening 89, said el 
bow being connected with a suitable suction 
pipe through which water flows to the 
pumping unit D. 41 indicates a pipe con 
nected with the piston chamber of pumping 
unit D through a suitable opening in the 
plate 35 thereof, as best shown in Fig. 2, said pipe 41 forming the outlet pipe through 
which water pumped by said unit passes to 
pumping unit C, said pipe 41 being con 
nected with the inlet side of pumping unit 
C by an elbow 42, as shown in Figs. 2 and 8. 
43 indicates a pipe which connects with the piston chamber of pumping unit C 
through a suitable opening in the annular 
plate 34 thereof and connects with the inlet side of pumping unit B through a suitable 
connection 44, shown in Fig. 3. 45 indi 
cates a pipe connected with the piston cham 
ber of pumping unit B for conducting the 
water pumped thereby to the inlet side of 
pumping unit A, said pipe being connected 
with said pumping unit A by an elbow 46, 
shown in Figs. 2 and 3, 47 indicates the outlet from pumping unit A. 
From the foregoing description it will be 

seen that the lateral pressure upon the pis 
tons or runners of the several pairs of pump 
ing units is equalized, as whatever the lat 
eral pressure upon the piston 25, for exam: 
ple, may be it is neutralized by the lateral pressure in the opposite direction upon the 
piston 24; and the same is true of the other pair of pistons. 

It will be obvious that the number of pairs 
of pistons that may be employed may be 
varied as desired, as, regardless of the num 
ber of pairs of pistons, the balancing effect 
is obtained. 
In the arrangement shown in Fig. 1 there 

is only a single pair of pumping units, the 
inlet being shown at 48 and the outlet at 49, 
but in other respects the arrangement is sub 
stantially the same as that above described. 
A further feature of our invention con 

sists in making the connecting pipes between 
the units of each pair, of gradually increas 
ing bore from the inlet to the outlet, as 
illustrated in the drawings. The purpose 
of this arrangement is to increase the effi 
ciency of the pump by reducing internal 
friction between the water and the interior surface of the pipe. 

60 

65 

In order to overcome any end thrust that 
may arise owing to unequal operation of the 
several pumping units, we have provided 
additional means for maintaining the 
proper balance of the several pumping units. 
This feature is best shown in Figs. i. 2 and 7. 
As therein shown, the outer end of the shaft 
19 is fitted in a bearing 50 constructed to 
prevent endwise movement of the shaft and 
having ball bearings for preventing friction 
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due to end thrust thereof in either direc 
tion. In the construction shown this bear ing comprises oppositely-disposed cylindri 
cal members 51-52, the inner ends of which 
abut and are secured together and to a bear 
ing 53 carried by a standard 54, by means 
of rods 55-56 which pass through flanges 
57-58 carried by the members 51-52, re 
spectively, and through flanges 59 carried 
by the bearing 53, as shown in Figs. 1 and 2. 
The shaft 19 is provided with collars 60-61 
which are secured thereto by set-screws 
62-63, or other suitable means, and lie 
within the members 51-52, as shown in Fig. 
7. 64-65 indicate internally-projecting 
flanges carried by the members 51-52 at 
their inner ends, said flanges forming bear 
ings for the shaft 19, as shown in Fig. 7. 
66-67 indicate annular disks, which are fit ted tightly in the cylinders 51-52 adjacent 
to the flanges '64-65, and 68-69 indicate 
annular bands which fit tightly within the 
disks 66-67. The shaft 19 rotates freely 
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within the bands 68-69, which are held 
non-rotatably by reason of their engage 
ment with the disks 66-67. 70-71 indi 
cate disks similar to the disks 66-67, which 
are fitted loosely between the bands 68-69 
and the inner walls of the cylinders 51-52. 
72 indicates anti-friction balls fitted between 
the disks 66-70 and 67-71, respectively, 
thus forming anti-friction bearings for sup 
porting the disks 70-71. The collars 
60-61 bear against the disks 70-71, which 
thus form anti-friction end bearings for 
receiving the end thrust in either direction 
of the shaft 19. By adjusting the position 
of the collars 60-61 upon the shaft 19, the 
position of said shaft and consequently the 
position of the runners carried thereby may 
be accurately controlled. These anti-fric 
tion bearings act to assist in balancing the 
runners and prevent lateral friction thereof, 
and also hold them properly centered in 
their respective casings. 72-73 indicate 
caps which screw into the ends of the cylin 
ders 51-52 and tightly close the same so 
that they may be used to contain a supply 
of any suitable lubricant. 
While our improved pumping apparatus 

is designed more particularly for pumping 
Water, it may be used for pumping any other suitable liquid. 
That which we claim as our invention, and 

desire to secure by Letters Patent, is 
1. In a pumping apparatus, the combi 

nation of a frame, a shaft revolubly mount 
ed on said frame, balanced rotary pumping 
means adapted to be operated by said shaft, 
a bearing held against movement longitu 
dinally of said shaft in either direction, said 
bearing comprising anti-friction devices 
adapted to receive the thrust of said shaft 
in either direction, and a plurality of rods 
held in fixed position relative to said frame 
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adjustably connected to said bearing for 
varying the adjustment of the shaft relative 
to the frame. 

2. A pumping apparatus, comprising a 
base having a standard, a pair of oppositely 
disposed internal heads carried by said 
standard, a pair of oppositely-disposed ex 
ternal heads, annular plates between each 
pair of internal and external heads forming 
runner chambers, a shaft extending into said 
chambers, runners mounted on and rotating 
with said shaft, axial openings in said ex 
ternal heads, and a pipe connecting the out 
let of one of said chambers with the inlet of 
the other. 

3. A pumping apparatus, comprising a 
base having a standard, a pair of oppositely 
disposed internal heads carried by said 
standard, a sleeve connecting said heads, a 
pair of oppositely-disposed external heads, 
annular plates between each pair of internal 
and external heads forming runner cham 
bers, a shaft-extending into said chambers, 
runners mounted on and rotating with said 
shaft, axial openings in said external heads, 
and a pipe connecting the outlet of one of 
said chambers with the inlet of the other. 

4. A pumping apparatus, comprising a 
base having a standard, a pair of oppositely 
disposed internal heads carried by said 
standard, a pair of oppositely-disposed ex 
ternal heads, annular plates between each 
pair of internal and external heads forming 
runner chambers, a shaft extending into said 
chambers, runners mounted on and rotating 
with said shaft, axial openings in said ex 
ternal heads, a pipe connecting the outlet of 
one of said chambers with the inlet of the 

pre 
venting endwise movement of the shaft. 

5. A pumping, apparatus, comprising a 
base having standards, a pair of oppositely 
disposed internal heads carried by each of 
said standards, pairs of oppositely-disposed 
external heads, annular plates between each 

8 

pair of internal and external heads forming 
runner chambers, a shaft extending through 
the several chambers, runners mounted on 
and rotating with said shaft, axial openings 
in said external heads, pipes connecting suc 
cessively the outlet of each of said chambers 
with the inlet of the next, and an inter 
mediate bearing for said shaft. 

6. A pumping apparatus, comprising a 
base having a standard, a pair of oppositely 
disposed internal heads carried by said 
standard, a pair of oppositely-disposed exter 
nal heads, annular plates between each pair 
of internal and external heads forming run 
ner chambers, a shaft extending into said 
chambers, a sleeve non-rotatably connected 
tating with said shaft, said runners being 
screwed upon the end portions of said sleeve, 
axial openings in said external heads, and a 
pipe connecting the outlet of one of Said 
chambers with the inlet of the other. 7. A pumping apparatus, composed of a 
pair of pumping units comprising oppo 
sitely-disposed rotary runners, oppositely 
disposed axial inlets for supplying Water 
to said runners in opposite directions, 
means for conducting the water discharged 
by one of said units to the inlet of the other 
unit, a shaft to which said runners are non 
rotatably connected, and an anti-friction 
bearing for sustaining end thrust of said 
shaft comprising oppositely-disposed cylin 
drical members secured together, means se 
curing said cylindrical members against 
endwise movement, ball-bearings in said cy 
lindrical members, and means carried by 
said shaft at opposite sides of said ball-bear 
ings and bearing laterally thereagainst. 

MATTHEW T. CHAPMAN. 
MARK C. CHAPMAN. 

Witnesses: 
R. D. MAHAFFY, 
W. G. KNICKERBOCKER. 
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