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Claims. 

The present invention relates to pumps of the 
type that are adapted to be mounted upon a 
standard automotive truck chassis, to be driven 
by the automotive engine and used for fire en 
gine Service. 
The fire underwriters require apparatus of the 

character to have a wide range of Operating pres 
sures and capacities which is fulfilled most read 
ily by pumps of the centrifugal type designed for 
both series and parallel operation. At the Sane 
time the apparatus must be physically adaptable 
to a wide variety of makes and models of auto 
motive truck chassis and it must be compact and 
simple in construction for purposes of first cost, 
subsequent servicing, and ease of operation in 
the hands of relatively inexperienced mechanics, 

It is an object of this invention to provide a 
pump structure having the aforesaid character 
istics. 

It is a further object of the invention to pro 
vide a pump of the centrifugal type which may 
be mounted in a variety of positions on a truck 
chassis of standard construction. m 

It is a further object of the invention to provide 
a centrifugal pump mechanism of the multistage 
type and a cooperating integrally formed transfer 
valve mechanism by which the pump may be 
changed from a position in which the pumping 
stages are operated in parallel with each other to 
yield a high capacity at relatively low pressure to 
a position in which the pumping stages are Oper 
ated in series relation to yield a lower capacity at 
relatively high pressure. 

It is a further object of the invention to provide 
a multistage pumping mechanism having a plu 
rality of intake passages and a plurality of outlet 
passages which may be used singly or in unison 
with each other. 

It is a further object of the invention to provide 
a multistage pump having intake passages for 
the direct introduction of water to one stage when 
the stages are operated in series relation and pro 
vided with additional passageways and means 
for the direct introduction of water when the 
stages are operated in parallel relation. 

It is also an object of the inventicn to provide 
a simplified centrifugal pump construction of the 
multistage type having a housing which is com 
posed of only two main portions, and it is a fur 
ther object of the invention to provide such a 
pump mechanism including transfer valve means 
and passageways in only one of said main portions 
for the ready conversion of said mechanism from 
a parallel to a series pumping arrangement. 

It is a further object of the invention to provide 

(CI, 103-106) 
a centrifugal pump of the fire engine type have 
ing widely spaced outlet delivery channels, to 
gether with a priming pump of the positive dis 
placement type and automatic valve mechanisms 
in Said Widely spaced channels for the automatic 
priming of said centrifugal pump. 

It is a further object of the invention to pro 
vide a series-parallel multistage centrifugal pump 
composed generally of two housings and includ 
ing an intake passage, one section of said pump 
passageways and a transfer valve arrangement 

O 

in one of Said housings, and an outlet passageway 
and the other of said pump passageways in the 
other of said housings, which may be disassembled 
merely by separating said housing sections. 
The specification is described with reference 

to the drawings, in which 
Figure 1 is a rear elevational view partly in 

section of the assembled pumping apparatus. 
Figure 2 is a front elevational view partly in 

section of the assembled pumping apparatus. 
Figure 3 is a transverse cross-sectional view in 

the direction of the arrows 3-3 of Figure 1. 
Figure 4. is a plan view partly in section of the 

upper half only of the pump casing and discharge 
pipe connections, the section being at the level 
of the line 4-4 of Figure 1. 

Figure 5 is a plan view of the lower half only of 
the pump housing and inlet pipe connections 
showing the impellers, impeller shaft and bear 
ing housings in place. On the housing. 

Figure. 6 is a longitudinal cross-section of the 
pump and housing along the line 6-6 of Figure 5. 

Figure 7 is a fragmentary longitudinal Section 
of the volute of the first pump along the line 
7-7 of Figure 5. 

Figure 8 is a fragmentary longitudinal Section. 
of the second volute along the line 8-8 of Fig 
lure 5. 

Figure 9 is a longitudinal sectional view in th 
direction of the arrows 9-9 of Figure 3. 

Figure 10 is a plan view of the lower half of the 
pump housing and inlet pipe connection of a 
modification of the invention. 

Figure 11 is a plan view partly in section, of the 
upper half of the pump housing and outlet dis 
charge pipe of the modified form of the pump 
shown in Figure 10. 

Figure 12 is a longitudinal section through the 
volute of the first pumping stage of the pump 
shown in Figures 10 and 11, along the line 2-2 
of Figure 11. 

Figure 13 is a longitudinal section through the 
volute of the second pumping stage, along the 
line 3-3 of Figure 11. 
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Figure 14 is a longitudinal section through the 

Center discharge passageway along the line 
6-6 of Figure 11. 
Figure 15 is a fragmentary view of a modified 

form of lower pump body for use in the pump 
mechanism shown in Figures 1 through 9. 

Figure 16 is a fragmentary side elevation partly 
in Section of the modified form of lower pump 
body shown in Figure 15. 
The pumping arrangement shown in Figures 1 

through 9 inclusive consists generally of a lower 
unit generally designated ?o, which forms the 
lower pump body and inlet water connection, and 
an upper unit generally designated 80, which 
forms the pump body and outlet water connec 
tion. 
The lower unit 0 of the pump is preferably a 

casting as shown in Figures 1, 2 and 5 and is 
formed with a transverse water inlet passage, 
generally designated . By referring to the left 
hand portion of Figure 5 it will be seen that this 
passage begins at portion 2 and then is divided 
by web 5 into branches 4 and 6. Branch 4 
continues unobstructedly to the inlet chamber 
45 of the first pumping stage, and thence to the 
right-hand end portion 3. . Branch 6 runs 
somewhat parallel to f4 but includes two valves. 
At the right-hand end of passage 6, as shown 

in Figure 5, there is positioned a check valve gen 
erally designated 20 which is shown in cross-sec 
tion in Figure 1. The valve 20 consists of a mem 
ber 2 which has a through passage 22, and a 
valve face 23 upon which a valve flap 24 operates. 
The flap 24 is pivoted in the member 2 and as 
shown in Figure 1, is oriented so as to prevent 
flow of water in the direction of arrow 25. The 
entire valve body 2 is made cylindrical on its 
outer surface and is positioned in a cylindrical 
Opening 26 in the lower pump unit casting 0, 
as shown in Figure 5. The opening 26 is covered 
and the valve body 2 is held in place by a cover 
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nated 3. 

plate 28 which is fastened to the lower pump unit 
casting by a plurality of cap screws 29. The 
check valve cage 20 being cylindrical may be 
rotated in its seat to close passageway 3 in the 
event of failure of the valve flap 28. Thus during 
Operation of the apparatus if valve flap 24 should 
fail, the entire cage 29 may be rotated 90 degrees 
and passageway 3 thus closed off. This closure 
does not preclude the operation of the pump since 
water may enter the inlet portion 46 by way of 
channel 2 and passageway 6 through valve 3. 
A second cylindrical valve-receiving bore is 

provided in the lower pump unit at 30 and re 
ceives a cylindrical transfer valve generally desig 

By referring to Figure 2 in which this 
Valve is shown in section, it will be seen that this 
valve consists of a cage 32 which is formed in 
tegrally with a plate 33. The plate 33 serves to 
close the lower end of the bore 30 in the housing, 
and the cage 32, which is apertured, receives the 
rotatable element of the valve. 
Within cage 32 there is pivotally mounted a 

valve body 35 having a plurality of passageways 
36 and 37 therethrough, as shown in Figure 5. 
The valve body is provided with a lower stub 
shaft 39 which is fitted into a bearing socket in 
the lower plate portion 33, and with an upwardly 
extended shaft 40 upon which an operating gear 
4 is mounted. The shaft 40 protrudes through 
a portion 44 of the upper pump housing casting 
which serves to close the upper opening of bore 
30 in the lower pump housing casting. 
When the transfer valve generally designated 

3 is in the position shown by the dotted lines of 
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Figure 5, the passageways 6 of the Iower pump 
unit to communicate with passage 36 of the valve 
3f, and through it, directly with the inlet cham 
ber 46 of the second pump stage. Thus when 
valve body 35 is positioned with the passage 36, 
as shown in Figure 5, water may flow from pas 
sage 2 in the direction of arrow 49, through pas 
sageway 36 and into chamber 46. Water may 
likewise flow in the direction of arrow 50 from 
passage 3 through check valve 20 into the inlet 
chamber 6. 
The passageway from f2 through 4 to cham 

ber 45 and from 3 through 4 to chamber 45 
is always open and water may therefore flow 
therethrough unrestrictedly either in the direc 
tion of arrow 5 or in the direction of arrow 52. 
The lower pump unit 0 is also provided with a 

passageway 55 extending from the outlet of volute 
66-67 of the first pump stage, which discharges 
downwardly into the lower housing as shown in 
Figure 7, to the passageway 37 of transfer valve 
3, and thence, as shown in Figure 6, through 
another passageway 56 in the lower unit fo. Pas 
sageway 56 extends from the transfer valve 3 
under the pump shaft center bearing 20 and 
upwardly through opening 58 (see Figures 4, 5 
and 6) and then through discharge paSSageway 
59 directly to the discharge pipe 00 of the upper 
pump unit 80. . 
The upper unit 80 of the pump body is pro 

vided with a portion 69 of the volute of the Second 
pumping stage, which is continued around at 70 
in the lower unit 0, and then through opening 7, 
through passage 72 in the lower pump body and 
into discharge pipe 00, all as shown in Figure 8. 
The lower pump unit fo and inlet pipe casting is 

provided with a plurality of integrally formed 
bed plates 6 and 62 which are spaced apart So: 
as to be adaptable to standard frame widths of 
automotive vehicles, as illustrated in Figure 1 
wherein the frame of the automotive vehicle 
upon which the pump is mounted is shown in Sec 
tion at 63 and 64. w 
As just explained the upper pump body gen 

erally designated 80 comprises passageways which 
cooperate with those in the lower pump body to 
form the volutes of the first and second stages of 
the pump and with a discharge passageway 100 
which is positioned so as to be directly above and 
generally parallel to the inlet passageway f of . 
the lower pump body ?o. The upper pump body 
80 is also provided with a portion 44 which ex 
tends to the right, as shown in Figure 2, SO as to 
overlie and form a cover for the cylindrical trans 
fer valve opening 30 in the lower pump body O. 
The upper and lower pump bodies when bolted 
together by bolts 9 form a unitary structure 
which may be positioned with the inlet and out 
let passageways arranged transversely on an 
automotive chassis. ". . 
The outer passageways f2 and 3 of the inlets 

of the lower pump body to are provided respec 
tively with inlet connections 75 and 76 which are 
closed at the ends with easily removable screw 
caps 7. 
The outer ends of the discharge pipe foo are 

flanged as shown at 02 and each end is provided 
with a check valve mechanism generally designat 
ed 03. The check valve 103 comprises a remov 
able plate 04 which forms a valve seat and a 
member fo5 upon which there is pivotally sus 
pended a check valve element 06. The member 
05 and plate O4 are bolted to the flange 02 
by bolts not shown, as shown in section in Figure 
2. When water is forced outwardly in the direc 
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2,207,575 
tion of arrows 07, the check valve element 06 is 
swung upwardly out of the path of the flow. How 
ever, when the pump is not in Operation the check 
valve, elements O6 fall downwardly under their 
own weight into contact with the plate valve seat 
04 and a vacuum may thus be drawn in the dis 

charge pipe 00 and in the pump passageways for 
priming purposes, as Will be explained in greater 
detail hereinafter. 
The outer portion of member 05 is formed 

with a flange ?o to which is bolted a cutoff valve 
f which may be of any Suitable construction. 

A valve is provided at each discharge end of pipe 
00 so that the flow from the pump may be di 

rected in one or the other, or both directions, 
and the flow in either direction shut off at will 
by means of the valve. 
By referring to Figure 3 it will be noted that 

the lower unit O of the pump body is provided 
with a web portion 5 at one side and with a 
Second Web portion f 6 at the other side of the 
pump. These webs terminate in face plates 7 
and 8. Web receives a bearing structure as 
shown at the left side of Figure 3 and generally 
designated 20. Web 8 receives gear housing, 
generally designated 50, and bearing structure 
generally designated 2 shown at the right side 
of Figure 3. 
The bearing structure generally shown at 20 

comprises a barrel 22 having a flange 23 
throughout a portion of its circumference, as 
shown in Figure 2. The flange 23 is attached 
to the face plate 7 by a plurality of bolts 24. 
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The barrel portion 22 is provided with a ball 
bearing 25, an end cap 26 and a grease seal 
f27. The bearing 25 is thus enclosed in a 
grease-tight housing. The portion 28 of the bar 
rel which extends toward the pump body is in 
ternally threaded to receive a gland collar 30. 
Collar 30 is threaded at 3 f and provided with 
a gear portion at 32. In Web 5 there is 
mounted a shaft 33 which carries a worm gear 
f34 which cooperates with the gear portion 32 
of the gland nut and as the shaft 33 is rotated 
gland 30 is likewise rotated, and due to the 
threaded connection at 3, the g. nd is moved 
longitudinally on the pump shaft. In this way 
it is possible to vary the pressure upon the pack 
ing 35. 
At the opposite end of the pump shaft 40 

there is provided a somewhat similar housing 
generally designated 2 which in this instance 
has an extended barrel portion 4f which passes 
through the gear housing 50. The barrel 4 
Supports two ball bearings 42 and 43 on shaft 
f40. The barrel 4 is provided with a grease 
retaining ring 44 and with a grease-tight cover 
plate 45 which is attached to the structure by 
means of bolts 46, and is also provided with a 
gland nut arranged similarly to that described 
above with reference to the barrel 20, which 
serves to regulate the pressure on packing f47. 
The gear housing generally designated 50, 

which is mounted between the face plate 8 of 
the pump structure and the flange 48 of bear 
ing housing 2 is provided with a shaft 5 

- which is fitted for connection in the drive shaft 
line of the automotive vehicle upon which the 
pumping unit is mounted. The shaft 5 is car 
ried by bearing 52 and by a pilot bearing 53 
which is carried in the end of a second shaft 54, 
also mounted in the housing on a pair of ball 
bearings 55. The shaft 5 is provided with a 
splined portion 56 upon which there is slid 

75 ably mounted a correspondingly internally splined. 

ferent diameters. 

3 
shift gear 57 which is arranged to be moved 
from the position shown in Figure 3 to any of the 
dotted line positions 58, 59 or f 60 by means of 
a shift fork, a portion of which is indicated at 
63. The shifting fork is arranged to be oper 

ated by a gear shift unit 64 shown in Figure 1 
as being mounted at one side of the gearing 
housing 50. Shafts f 5f and f 54 are provided 
with suitable grease seals at f68 and 69 re Spectively. 
The housing 50 is also provided with an idler 

gear 70 which is mounted by means of ball 
bearings 7 upon a fixed shaft f T2. As shown 
in Figure 9, the gear f70 is of such a diameter 
that it meshes with a gear f75 which is mounted 
between bearings 42 and 43 upon the pump 
shaft 40. Thus when gear 57 is in the posi 
tion shown by the full lines in Figure 3 power 
from shaft 5 will be transmitted through gears 
A57 and 70 to gear f75, and the pump shaft 40 
will accordingly be rotated. 
The housing 50 is also provided with another 

idler gear pair 80 which is composed of an in 
tegrally formed unit of two gears of slightly dif 

This gear pair is mounted 'be 
low and to One side of gear 57 as shown in Fig 
ures 2 and 9. One of the gears of the pair 
meshes with slide gear 57 (when the latter is 
in position 58, Figure 3), and another of the 
gears of the pair meshes with a gear 8 f (see Fig 
lures 2 and 9) on the drive shaft of the priming 
pump, generally designated f85. 
The priming pump consists of a casing 86 in 

which there is mounted a pair of intermeshing 
pump gears f87 and 88 which are fitted so as to 
rotate in contact with the interior of casing 86 
as is well known in the art. The housing f 86 is 
provided with an end plate 90 which is attached 
to the priming pump housing by means of screws 
9. 
The priming pump 85 is provided with an in 

let, connection 94 which communicates with 
the main pump outlet pipe 00 (see Figure 6) 
at flange 95 as shown in Figure 2. 
The gear pair 80 is positioned in the housing 

50 so as to be engaged by gear 57 when in the 
position 58, but to be out of engagement with 
gear 57 when the latter is moved to position 
59. It will be noted that in position 59 gear 
57 is just out of contact with gear f 98 which is 

carried by Shaft 54. When gear f3 is in the 
position 60 gear 98 fits neatly into the in 
ternal splines 99 of gear 57 so that power will 
be transmitted from shaft 15? to 54. 

. The gearing arrangement in casing f So thus 
has four operating positions. First, when the 
gear is in the position shown by the full lines in 
Figure 3, power will, as previously explained, be 
transmitted from the shaft 5 to the main 
pump shaft 40. Second, when the gear 57 
is in the position 58, power will be transmit 
ted from shaft 5f through gear pair fa0 to the 
priming pump generally designated 85. Third, 
when the gear ? 57 is in the position 159, shaft 
56 is disconnected from both the priming pump 
and the main pump and also from the automo 
tive drive shaft 54, or is “in neutral.” Fourth, 
when the gear 57 is in the position 60 power 
will be transmitted from shaft 5 to the drive 
shaft f 54 of the automotive vehicle. 
The main pump body, as previously explained, 

is divided into a lower casting generally desig 
nated 0, and an upper casting generally desig 
nated 80. However, certain of the pump parts 
are integral throughout their upper and lower 
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4. 
portions. . Thus there are provided nosings 208 
and 20 which surround the shaft 40 and are 
adapted to be carried by the split upper and lower 
housings. Similarly the wear rings 202, 208, 206 
and 208 are integral throughout their circumfer 
ence as is also the center bearing structure which 
consists of a center housing block 20 and insert 
2. The block 20 is provided with passageways 
22 into which grease may be forced after pump 
ing water through a connection not shown. In 
assembling the pump structure the nosings 200 
and 20 are fitted onto the shaft along with the 
impellers 2 5 and 26, the center housing core 
20-2 and rings 202, 204, 206 and 208. The 
housing is then closed and the center housing 
Core ringS and noSingS are Supported so that slight 
clearances are maintained between the stationary 
nosings and the rotatable shaft 40 and between 
the stationary rings 202, 204, 206 and 208 and the 
rotatable impellers 2 5 and 216 adjacent them. 
This construction is desirable for simplicity of 
manufacture, ruggedness and ease of assembly. 
After the pump structure shown in Figures 1 

through 9 has been mounted on an automotive 
vehicle and the necessary mechanical connection 
made between the drive shaft of the vehicle and 
the shaft 5, the pump may be placed in opera 
tion as follows: 

Either or both of the caps 77 are removed and 
inlet hose connections are made to a source of 
water, such as a fire hydrant, or to a reservoir. 
Outlet hoses are then connected to one or both of 
the valves . During idle periods the pump is 
always maintained dry so as to preclude damage 
due for instance to freezing conditions, and it is 
therefore necessary to prime the main pump. 
When water under pressure is available as at a 
fire hydrant, water is forced to the pump but. 
when a reservoir or other source is used the pump. 
must be primed as follows: Gear shift mecha 
nism 64 is manipulated, first to move the gear 
57 out of engagement with gear if 98 and into en 
gagement with the gear pair 80 of the priming 
pump. The engine of the automotive vehicle is 
then Speeded up and the priming pump draws air 
out of the discharge pipe f OO of the main pump 
and through the communicating pump passage 
Ways back to the intake. At this time check 
valves 06 are both closed as shown in Figure 2, 
and air is thus prevented from entering the 
main discharge pipe OO from the hose line or 
lines which may be attached to the valves . 
The vacuum is thus drawn in the main pump dis charge and communicating passageways through 
the passageways to the inlets 2-13 through inlet 
connections 75-76 and to the supply hose, and 
Water is accordingly elevated from the reservoir 
and the pump is filled. The automotive engine is 
then idled and gear 57 is moved from the position 
f58 in which it was in operating connection with 
gear pair 80 to the position shown in Figure 3. 
During this time the water which has been drawn 
into the pump passageways and discharge pipe 
00 is maintained in place due to the action of 
check valves 03 which served to hold the vacuum 
produced in the system by priming pump 85. 
After the gear 57 has been shifted to the position 
shown in Figure 3 the automotive engine is again 
accelerated and impellers 25 and 26 are there 
after effective to draw water through the inlet 
passageway 2-3 into the pump and discharge 
the water into the outlet passageway 100. The 
flow of water thus produced lifts the valve flaps 
06 and the water is discharged through gate 

valves to the discharge hoses. 
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For parallel operation the transfer valve is 

rotated by means of hand-wheel 228 which op 
erates through gears 220 and 4 (see Figures 1 
and 2) until the valve passageways 36 and 37 are 
in the positions shown by the dotted lines of 
Figure 5. In this position passageway 36 con 
nects the passage 6 and inlet chamber 46 (see 
Figure 5) and passage 37 connects passage 55 
with passage 56 (see Figures 5 and 6). The inlet 
supply is then by way of passageway f2 and 
water may flow directly along the path of arrow 
5 to the inlet chamber 45 of the first pump stage 
and may also flow in the direction of arrow 49 
to the inlet chamber.46 of the second pump stage. 
If the inlet Supply should be through passageway 
3 water may flow directly in the direction of 
arrow 52 to chamber 45 of the first pump stage 
and through the check valve generally designated 
20 and in the direction of arrow 50 to chamber 
66 of the second pump stage. 
Under these conditions the discharge from the 

volute 66-67 of the first pumping stage is by way 
of passageway 55, passage 37 in the transfer valve 
3, thence through passage 56, as shown in Fig 
lure 6, through 58, and thence directly through 
passage 59 to the discharge pipe OO in the upper 
pump body 80. At the same time discharge from 
the volute 69-70 of the second stage (see Figures 
5 and 8) is directly upward through opening 7 
and through passage 72 to the discharge pipe 00. 
Thus with the transfer valve 3 in the position 
shown by the dotted lines in Figure 5 the first 
and Second pumping stages operate in parallel 
and the pump mechanism delivers a maximum of 
water at a predetermined pressure. - 

For Series Operation the transfer valve 3 is 
again shifted by means of hand-wheel 224 until 
passages 36 and 3 are moved to the positions 
shown by the dot-dash lines of Figure 5. Passage 
36 in the transfer valve cylinder will then com 
municate from the discharge 55 of the first pump 
ing stage to the inlet chamber 46 of the second 
pumping stage. At this time the short curved 
passage 3 of the transfer valve. is idle. The 
transfer valve in this latter position thus has the 
effect first, of blocking the flow from the inlet 2 
in the direction of arrow 49 directly to the inlet 
chamber 46 of the second pumping stage, and sec 
Ond, of interrupting the flow from the discharge 
passage 55 through the passage 56 of the lower 
pump body through opening 58 and passage 59 
(Figures 10 and 11) to the main discharge pipe 
00. Under these conditions series operation of 
the pump ensues as follows: 
Water is drawn into the chamber 45 of the 

first pumping stage either in the direction of 
arrow 5 from inlet passage 2 or in the direc 
tion of arrow 52 from inlet passage 13, depend 
ing upon to which side of the machine the inlet 
hose is connected. The flow then proceeds 
through chamber 45 through the impeller 2? 6 to 
the volute 66-67 (see Figure 7) of the first 
stage, thence through passageway 55 in the lower 
pump body through transfer valve passage 36 
(which is in the position shown by the dot-dash 
lines of Figure 5) and thence to the inlet cham 
ber 46 of the second pumping stage. From this 
point the water is delivered by impeller 25 to 
the volute 69-70 (see Figure 8) of the second 
pumping stage and thence directly upwardly, 
through opening ill and passage 72 to the main 
outlet pipe foo. Under these conditions the 
pumping apparatus delivers a maximum pres 
sure with a comparatively Smaller flow. At this 
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2,207,575 
veloped in passageway 6 between the transfer 
valve 35 and the suction check valve 20 (see 
Figure 5), and as a result the gate 24 of the 
check valve 20 is forced shut against the valve 
face 23 with the result that back flow into the 
inlet passage 3 from the inlet of the second 
Stage is prevented. 
Whenever desired, the transfer valve 3 may 

be changed from the position in which the pump 
ing stages operate in parallel to the posi 
tion in which they operate in series, merely by 
rotating gear 4 (see Figure 2) by means of 
Worm gear 220 which is mounted upon shaft 22 
(see Figure 1). The shaft 22 is pivotally 
mounted in upstanding lugs 222, formed as an 
integral portion of the upper pump body 80. 
Shaft 22 is also provided with an extended por 
tion 223 and a hand wheel 224 so that it may be 
operated conveniently from one side of the auto 
notive vehicle. 

In the device shown in Figures 1 through 9 
water from inlet port 3 may reach the inlet 
chmber 46 of the second pumping stage through 
the check valve generally designated 20 and pas 
Sage f6, and to a limited extent flow may occur 
from 3 along arrow 52 to and through the inlet 
chamber 45 of the first pump stage then through 
4 oppositely to arrow 5? around the end of web 
f5 then in the direction of arrow 49 through 6 
and 36 again to the inlet chamber 46. However 
this flow is negligible due to the shaping, the 
passageways and the tortuousness of the path. 
In the modification shown in Figures 11 through 
13 this path has been eased by adequately siz 
ing the passage 4 to accommodate the flow to 
both pump stages and by omitting sharp bends. 
As a consequence flow to the second pumping 
Stage is provided only through the transfer valve 
3 and the branch 6 and check valve 20 of the . 
first modification (see Figure 5) are accordingly 
omitted. 
By referring to Figure 10 it will be seen that 

flow through the main inlet passageway f l of 
this modification is facilitated by the size of pas 
Sage 0 which is positioned directly below the 
inlet chamber 45 of the first pumping stage with 
which it communicates. Thus flow may take 
place in the direction of arrow 52 directly to 
chamber 45 of the first pumping stage and a 
portion of the flow may continue in the direc 
tion of arrow 50 through passageway 36 of the 
transfer valve 3, to the inlet chamber 46 of the 
second pumping stage. It will be recalled that 
in the first modification the flow 50 was directly 
from the inlet passage 3 through the check 
valve 20 to the inlet chamber 46 but in the sec 
ond modification the inlet flow to the chamber 
46 is first taken transversely of the pump and 
thence around through the transfer valve to the 
inlet chamber 46. This modification of the in 
vention is otherwise similar to the first modi 
fication, shown in Figures 1 through 9, except 
for slightly different shaping of passageway foo, 
as shown in Figure 11 and of the transfer pas 
Sage 56 from the transfer valve 3 through open 
ing 58 and passage 59 to the discharge pipe 00, 
as will be seen by comparing Figure, 14 and Fig 
ure 6. In Figure 14 the center bearing portion 

s 

is of reduced diameter as compared with that 
shown in Figure 6. 
In both of the modifications the transfer pas 

sage 56 and the transfer valve 3 are located in 
the lower half of the pump body. By thus 
locating those elements of the mechanism we 
have heen able to achieve a much smaller over 

S 
all height of the pump mechanism and a much 
more compact and easily accessible pump than 
in previous mechanisms of this type. 

In Figures 15 and 16 there is illustrated a 
modified form of lower unit for use in the pump 
shown in Figures 1 through 9. In this modifica 
tion the web 250 which divides passages 4 and 
f6 is extended out to the flange end of inlet 3 
and the check valve is likewise moved out to 
the new position as shown at 25. The inet 
gooseneck pipe 252 is provided with a web. 253 
Which terminates in a valve seat portion 254 
against which valve 25 seats. The valve 25 
is pivoted upon pintle 255 which is in turn sup 
ported from the gooseneck inlet casting 252. 

It is obvious that many modifications may be 
made without departing from the spirit of the 
invention herein described and claimed as 
follows: 
We claim: 
1. A two-stage centrifugal pump comprising a 

rotary member having first and second stage im 
pellers in Spaced relation thereon, an axially 
divided housing having upper and lower sections, 
said housing being formed with an inlet to each 
impeller in said lower section, and with first and 
Second volutes part in each section for the first 
and Second impellers respectively, including an 
Outlet passageway in the upper Section communi 
cating, directly with the second volute, a dis 
charge connection from the first volute to said 
Outlet passageway, said discharge connection 
being located between the Volutes in Said lower 
Section, a Second inlet to the Second impeller, 
said inlet also being in the lower section, and 
valve means in said lower section for transferring 
the fow from the first volute into the discharge 
connection or into said second inlet connection. 

2. A two-stage centrifugal pump comprising 
a rotary member having a first and Second in 
peller in spaced relation thereon, a housing for 
said rotary member and impellers, said housing 
being divided axially into upper and lower Sec 
tions and includirig intakes and spaced first and 
second volutes for said spaced first and second 
impellers, respectively, a discharge passage for 
parallel operation of said impellers, said pas 
sage being in the lower housing section between 
the spaced volutes and beneath said rotary mem 
ber, an outlet pipe formed on said upper hous 
ing section communicating directly with the Sec 
ond volute and with said discharge passage of 
the lower housing, a second passage in Said lower 
housing section for series operation of said in 
pellers, said second paSSage Communicating with 
the intake of the Second impeller, and valve 
means in the lower housing for selectively di 
recting the flow from said first volute to the said 
discharge passage or to said second passage. 

3. A multiple stage centrifugal pump System 
adapted for mounting upon an automotive chassis 
for fire engine service, comprising an open-ended 
water inlet manifold, an Open-ended Water outlet 
manifold of a length substantially corresponding 
to that of the inlet manifold arranged substan 
tially parallel with and above the outlet manifold, 
a pump shaft having primary and secondary in 
pellers in spaced relation thereon mounted be 
tween said manifolds and in a plane which is sub 
stantially at right angles to the manifolds, a 
pump housing including an intake and discharge 
volute for each impeller arranged between said 
manifolds, said housing being divided into upper 
and lower portions along a plane passing through 

O 
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the said pump shaft, the lower housing being 
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formed with a direct passageway between the 
intake manifold and the intake of the primary 
impeller, and with a first and second branch pas 
Sageway from the intake manifold to the intake 
of the secondary impeller, a check valve in the 
first said branch passageway, said lower housing 
also being formed with a transfer passage from 
the discharge volute of the first impeller to the 
Second branch passageway and a transfer valve 
located in the lower housing for closing the sec 
ond branch passage from the intake manifold to 
the secondary impeller and for directing the flow, 
from the discharge volute of said primary im 
peller to the branch passage of the secondary 
impeller. 

4. A multiple stage centrifugal pump system 
adapted for mounting upon an automotive chassis 
for fire engine service, comprising an open-ended 

, Water inlet manifold, an open-ended water outlet 
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manifold of a length corresponding to that of the 
inlet manifold, arranged substantially parallel 
With and above the outlet manifold, a pump shaft 
having first and second impellers in spaced rela 
tion thereon mounted between said manifolds 
and in a plane which is substantially at right 
angles to the manifolds, a pump housing includ 
ing an intake and a discharge volute for each 
impeller arranged between said manifolds, said 
housing being divided into upper and lower por 
tions along a plane passing through the said 
pump shaft, the lower housing being formed with 
a direct passageway between the intake manifold 
and the intake of one of the first impeller and 
With a discharge passage from that impeller to 
Said outlet manifold, said lower housing also 
being formed with a branch passageway from the 
intake manifold to the intake of the second 
impeller, and a manually controlled valve in said 
lower housing for simultaneously controlling flow 
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in Said discharge and branch passageway, said 
valve in one position directing flow from the first 
impeller through said discharge passage to the 
outlet manifold and from the inlet manifold 
through the branch passageway to the second 
impeller, and in another position directing flow 
from the first impeller through said branch pas 
sageway to the second impeller and interrupting 
the flow from the intake manifold through said 
branch passageway to the second impeller. 

5. A two-stage centrifugal pump system 
adapted for mounting upon an automotive chassis 
for fire engine service comprising an open-ended 
Water inlet manifold and support, an open-ended 
water outlet manifold of a length corresponding 
to said inlet manifold length and arranged sub 
stantially parallel with and above the outlet 
manifold, a pump rotor having first and second 
impellers thereon arranged between the mani 
folds and at an angle thereto, a housing includ 
sing an inlet for the impellers and with down 
wardly and upwardly discharging volutes for the 
first and second impellers respectively, said hous 
ing being divided into upper and lower sections, 
and passageway means and transfer valve means 
in said lower section for in one condition directing 
flow from the downwardly discharging volute of 
the first impeller to the outlet manifold and for 
directing fluid inflow from the inlet manifold to 
the inlet of the second impeller, and in another 

condition for interrupting such inflow and for 
transferring the flow from the first impeller 
volute to the intake of the second impeller. 

6. A multiple stage centrifugal pump System 
adapted for mounting upon an automotive chassis 
for fire engine service, comprising an open-ended 
water inlet manifold, an open-ended Water outlet 
manifold of a length substantially corresponding 
to that of the inlet manifold arranged Substan 
tially parallel with and above the outlet manifold, 
a pump shaft having primary and secondary in 
pellers in spaced relation thereon mounted be 

O 

tween said manifolds and in a plane which is sub 
stantially at right angles to the manifolds, a pump 
housing including an intake and discharge volute 
for each impeller arranged between Said mani 
folds, said housing being divided into upper and 
lower portions along a plane passing through the 
said pump shaft, the lower housing being formed 
with a direct passageway between the intake 
manifold and the intake of the primary impeller, 
a branch passageway from the intake manifold 
to the intake of the secondary impeller, said 
lower housing also being formed with a transfer 
passage from the discharge volute of the first 
impeller to the branch passageway and a transfer 
valve located in the lower housing for closing the 
branch passage from the intake manifold to the 
secondary impeller and for directing the flow from 
the discharge volute of the said primary impeller 
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to said branch passage of the secondary impeller. 
7. A multiple stage centrifugal pump system 

adapted for mounting upon an automotive chassis 
for fire engine service, comprising an open-ended 
water inlet manifold, an open-ended water outlet 
manifold of a length substantially corresponding 
to that of the inlet manifold arranged substan 
tially parallel with and above the outlet manifold, 
a pump shaft having primary and secondary m 
pellers in spaced relation thereon mounted be-, 
tween said manifolds and in a plane which is 
substantially at right angles to the manifolds, a 
pump housing including an intake and discharge 
volute for each impeller arranged between said 
manifolds, said housing being divided into upper, 
and lower portions along a plane passing through 
the said pump shaft, the lower housing being 
formed with a direct passageway between the 
intake manifold and the intake of the primary 
impeller and with first and second branch pas 
sageways from the intake manifold to the intake 
of the secondary impeller, a check valve in the 
first said branch passageway, said lower housing 
also being formed with a transfer passage from 
the discharge volute of the first impeller to the 
second branch passageway and a transfer valve 
located in the lower housing for closing the second 
branch passageway from the intake manifold and 
the secondary impeller and for directing the flow 
from the discharge volute of said primary im 
peller to the branch passage of the secondary im 
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peller, said check valve being carried by a cylin 
drical valve cage positioned transversely of Said 
first branch passageway, said cage being rotatable 
to close off said passageway in the event of failure 
of the check valve. 

R H. R. BOYLES. 
EDWARD A. WILHELM, 


