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i The invention relates to automotive fire 
i engines or pumpers, particularly those in 

O 

15 

20 

25 

30 

which the propelling engine, which also op 
erates the pump, is water-cooled or liquid 
cooled and its purpose is to compensate for 
the loss of cooling effect which occurs when 
the engine is in operation driving the fire 
pump. The vehicle being stationary on such 
occasions, there is less air flow through the 
engine radiator and overheating on that ac 
count is likely to occur. The object of the 
invention is to utilize the temperature of the 
hydrant or pump water for providing addi 
tional cooling effect at such times but without 
diminishing or affecting the fire-pump out 
put and without resort to large or cumber 
some water passages or chambers for this 
purpose, thus, in a compact device, preserv 
ing the capacity of the pump quite the same 
asthough Such additional cooling were not 
effected. To this end the invention involves 
the use of a heat exchanger connected to the 
pump and engine accordingto the principles 
hereinafter explained, and as exemplified in 
the accompanying drawings illustrating the 
form of the invention at present preferred. 

In said drawings, Fig. 1is a side elevation 
of so much of an automotive fire engine asis 
necessary to understand the invention. 

Fig. 2 an elevation partly in section and 
more or less schematic in form, of the fire 
pump and its connections. 

Fig. 3ahorizontal section online III-III 
of Fig. 2. 
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Fig. 4 a section on line IV IV of Fig. 2, 
and . . . 

Fig. 5 a modification. 
It will be understood that in motorized fire 

apparatus there is a propelling engine, a 
transmission gearset 2 with a shift lever 3, by 
which the drive ratio of the engine to the 
propeller shaft 4 and traction wheels is con 
trolled, and a power talke-off represented by 
the gear casing 5 controlled by lever 6. This 
take-off, when in use, causes the engine to 
drive the fire pump '7, as will be understood 

I from the drawings, and is used only When the 
vehicle is stationary, drawn up along side of 
a hydrant or other source of Water. Atsuch 

50 times the engine coolingis accomplished sole 

ly by the effect of the air fan 8 drawing air 
through the radiator 9, which is included, as 
usual, in the closed circulating cooling system 
of the engine. 

dinarily sufficient to keep the engine from 
overheating, the vehicle being stationary and 
therefore deprived of the draft incident to 
the normalmovement of the radiatorthrough 
the atmosphere. W 
To avoid such overheating, various 

Schemes have been suggested, all of them 
however involving more orless restriction on 
the water flow through the fire pump and 
resulting in a less vigorous stream from the 

The engine cooling accom 
plished in this way, by fan only, is not or 

5 latterthanifsuch extra coolinghadnot been 
takenfrom it. The present invention ac 
complishes the desired extra cooling effect 
without imposing any appreciable restriction 
Whatever on the output on the pump and be 
ingwholly automatic becomes effective when 
ever the pump is set in use. . . . " 
To accomplish this object any suitable form 

of heat exchanger is used such, for example, 
as that separately shown in Figs. 3 and 4, 
and which comprises two water passages in 
close heat transferringrelation to each other, 
one being included in the engine cooling cir 
cuit and the otherbeing arranged to conduct 
a flow of hydrant water taken from the fire 
line, preferably on the suction side of the 
pump. Aswill be apparent from the draw 
ings the hydrant Water passage is constituted 
by the headerboxes 10 connected with each 
other through a series of multiple tubes 11; 
these boxes have drain cockS 12 through 
either one of which the passages may be 
emptied of waterto avoid freezing and they. 
also have coupling or connection flanges 13. 

M pump mechanism, as 
presently described. The other water passage 
for connection to the 
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is constituted by the space within the casing 
14 which surrounds the multiple tubes 1; 
which may be externally ribbed, if desired, 
and has its entrance on the top side marked 
15 and its outlet on the forward side marked 
16. The top side entrance is connected 
through the pipe 17 with the base of the radi 
ator 9 and the outlet 16 to the return pipe 
18 leading to the engine water jackets. 
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through the engine-driven circulating pump 
19, which is usually present. Although re 
ferred to as a water circuit, it will be under 
stood that within this termis included any 
liquid suitable for engine cooling purposes. 
The fire pump, 7 is mounted transversely 

on the vehicle chassis 20 and may consist 
of any suitable type of pump. Fig. 2 indi 
cates it as a gear pump and Fig. 5 as a cen 
trifugal pump, beingthere marked 21. In 
either case, it is provided with at least two 
inlet connections 22, one preferably on each 
side of the vehicle and to which the supply 
hose from the hydrant is to be connected, 
as indicated at 23. Normally only One of 
these connections is used at a time and the 
one not in use is closed by its cap 24 and is 
termed the dead end of the pump. The 
pump also has two outlet or discharge co 
nections 25, one on each side of the vehicle 
to one orboth of which the fire hoses, such 
as 26, are to be connected: The pump may 
and generally does have other appurtenances 
not necessary to be shown in the present case. 
The heat exchangerismounted directlybe 

low and parallelto the transversely disposed 
fire pump in which position thedrain cocks 
12 areeasily accessible, and each of its cou 
pling flanges 13 is connected by the curved 
drop pipes 27 to the two opposed water in 
lets 22 of the pump, the drop pipes being long 
enough to locate the heat exchanger just be 
low the propeller shaft 4. In this arrange 
ment a flow of hydrant wateris established 
through the heat exchanger fromits point 
of connection with the particular inlet con 
nection 22, which happens to be the dead 
end, to its opposite point of connection with 
the other inlet 22, which is then connected 
by the hose 23 to the hydrant or water source, 
the flow being due to the head established 
in the dead end by the effect of the water 
velocity created by the pump, the water rush 
ing toward such dead end in the direction of 
the arrows and causinga reverse flow through 
the heat exchanger, also as indicated by the 
arrows. Such : due to velocity head in 
the fire line, occurs without adding any ap 
preciable work on the pump and engine as 
will be apparent and it is assisted, more or 
less, by the so-called thermo-syphonic effect 
resulting from the fact that the hydrant wa 
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ter passing through the multiple tubes is 
warmed therein by the heat of the engine 
jacket water and consequently tends to rise 
into the fire line to be replaced by cool water 
therefrom. Such thermal flow would take 
place even in the absence of any flow due to 
velocity head and will be seen therefore to 
be supplemental thereto and also to be the 
result, in part at least, of the location of the 
heat exchanger at a lower level than the 
pump. Flow through the exchanger thus 
occurs from two causes, neither of which im 
poses any appreciable added burden on the 

1,860,638 

pump and since use is made of the hydrant 
water on the suction side of the pump, Such 
an exchanger can be compactly disposed on 
the vehicle without complicating the pump 
delivery mechanism and related parts, or in 
anyway impeding access to the automotive 
engine or other mechanism. So far as the 
passage for the hydrant water is concerned, 
the action of the heat exchanger is reversible, 
that is to Say, if the intake hose 23 were con 
nected on the opposite side of the pump and 
the cap 24 on the opposite side from that 
shown, then the hydrant water flow through 
the exchanger would be the reverse of that 
shown, but the cooling effect would be the 
same and it will be apparent from the draw 
ings, the dimensions of which are substan 
tially to scale, that the results referred to are 
accomplished with relatively Smallwater pas 
sages, making an apparatus well suited by its 
compactness and lightness in weight to form 
a part of automotive fire equipment. 

Its desirability for apparatus of this char 
acter, where simplicity is so essential, is fur 
ther enhanced by the fact that control valves 
are entirely unnecessary. The ends of the 
hydrant water passage being in free commu 
nication with the fire line at all times and 
connected therewith at points of different 
velocity head, the cooling flow through said 
passage is automatically initiated in response 
to operation of the pump and since the flow 
is proportional to the rate ofumping the en 
gine temperature is effectively controlled at 
all times and without requiring manual ad 
justment or valve manipulation, which not 
only take time when even seconds are val 
able, but are likely to be overlooked. 
While Fig. 5 illustrates the application of 

the Same principles to a centrifugalfire pump, 
as already stated, it will be apparent that the 
nature of the pump is immaterial, since in 
any case there will be a dead end where the 
velocity head will be available for creating 
flow of hydrant water through the exchanger 
and the invention is in no respect limited to 
the style of pump employed, although the 
gear pump shown in Fig. 2 is preferred. 

I claim : m 
1. The combination with an automotive en 

gine having a cooling-water circuit and a 
power take-off for driving a fire pump, of a 
heat exchanger comprising one water passage 
included in said cooling-water circuit and 
another adjacent water passage having its 
two ends connected to the fire line at points 
therein, on the same side of the pump and 
between which there is a pressure difference 
due to the velocity head in said fire line. 

2. The combination in a self-propelled fire 
engine, of the propelling engine connectible 
to the traction Wheels and having a cooling 
water circuit including a Water pump, a pov 
er take-off for driving a fire pump, and a 
heat exchanger comprising one water pas 
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sage included in said engine cooling-water 
circuit and another water passage havingits 
ends connected to the fire line at pointsboth 
on the same side of the fire pump, one of said 
points of connection being subject to ve 
locity headin said fire line wherebywaterflow 
is established through said heat exchanger 
from said point of connection to the other 
point. - ''' 

3. The combination with an automotive en 
gine having a cooling-water circuit anda 
power take-off for driving a fire pump, of a 
heat exchanger comprising one Water pas 
sage connected with said cooling water cir 
cuit and another water passage havingboth 

i its ends connected to the fire line, on the 
same side of the pump, and arranged to per 
mit thermo-syphonic flow of water to said 
fire line by reason of the heat transferred 
from said cooling-water circuit. 

4. The combination with an automotive 
engine having a cooling water circuit and 
driving a pump, of a heat exchanger com 
prising one water passage included in said 
circuit and another water passage havingits 
ends connected with the pump-line and both 
on the same side of the pump, said exchanger 
being located at a lower level than the pump 
to promote thermo-Syphonic flow through 
said other passage. i - 

5. The combination with an automotive 
engine having a cooling-water circuit anda 
power take-off for driving a fire pump, of a 
heat exchanger comprisingone water passage 
connected with said cooling-water circuit and 
another water passage having both its ends 
connected to the fire line, at points on the 
same side of the pump, one of which points 
is subject to a velocity head in said fire line 
suited to establish water flow from said 
point through said other passage to the other 
point, and said other passage being also ar 
ranged to permit thermo-Syphonic water flow 
therethrough by the effect of heat received 
from said cooling water circuit, whereby 
both the velocity head and the thermal con 
dition promote heat absorption from the en 
gine circuit. 6. The combination With an automotive 
engine having a cooling-water circuit anda 
power take-off 

nected to the suction side of the pump and receiving and conductingwater by virtue of 
the velocity head at one of its said points of 
connection. 7. In apparatus of the kind described, an 
automotive engine driving a pump having 
double opposed suction openingsto constitute 
Water inlets, a heat exchanger connected to 
and betweeen said inlets and means for 
transferring engine heat to said exchanger. 

8. In apparatus of the kind described, an 

posed on the vehicle and below said pump and 

for driving a pump, of a heat 
exchangerhaving one water passage connect 
ed with said cooling water circuit and an 

i other water passage havingboth its ends con 

3 

automotive engine adapted for. driving a 
pump and having a cooling-water circuit, a 
heat exchanger connected to said circuit and 
having a water passage connected between 
points of different pressure on the suction 
side of the pump; said exchanger being lo 
cated below said pump. 

9. The combination with an automotive 
engine having a cooling-water circuit, a 
power take-off and a fire pump driventhere 
by and provided with a water inlet anda 
dead end, of a heat exchangerhaving one 
water passage connected with said circuit and 
another water passage havingits one end con 
nected to the water inlet and its other end to 
the dead end. - - . 

10. In a motor fire pumper, the combina 
tion with an automotive engine having a 
cooling-water circuit and connections for 
driving a fire pump, of a heat exchanger com 
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prising One water passage included in said 
i circuit and another water passage connected 
with the Suction side of the fire line, one point 
of connection being between the pump and 
the source of Water and the otherbeing be 
yond the pump where the suction velocity es 
tablishes a pressure head. M 

90 

11. In a motor fire vehicle, the combination 
of a propelling engine adapted for driving 
the traction wheels and having a power take 
off, a fire pump transversely disposed on the 
vehiclehaving water inlets on opposite sides 
and a heat exchangeralso transversely dis 
connected thereto, one part of said exchanger 
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forming a passage for conducting pump wa 
ter and another part being connected in cool 
ing relation to the engine. 

12. In an automotive fire pumper the com 
bination of a propelling engine, a fire pump 
transversely disposed on the vehicle frame 
and adapted to be driven by said engine, wa 
ter inlets for Said pump extending on oppo 
site sides therefrom and beyond the vehicle. 
frame, a heat exchanger connected to said 
extended inlets and means for transferring 
engine heat to said exchanger. 

13. In automotive fire apparatus the com bination of a propellingengine havinga cool 
ingwater circuit and adapted to drive a fire 
pump and having a power take-off from its 
propeller shaft for such purpose, the combi 
nation of a heat exchanger located in rear of 
the engine and adiacent said fire pump and 
including two heat transferringwater pas 
sages, one of which is connected in said cool 
ing Water circuit and the other of whichis 
connected to the fire line to receive hydrant 
water therefrom. 

14. In combination an automotive fire 
pumper having a propelling engine anda 
coolingwater circuit, a pump having intake 
and outlet connections for attachment to hose 
to complete the fire line, a powertake-offfrom 
the engine for driving the pump, a water pas 

105 

11o 

15 

120 

125 

130 



4 1,860,688 

sage arranged in parallel with said fire line 
with its ends in free communication there 
with at all times, said ends connected to the 
line at points of different velocity head to 

º promote water flow through said passage in 
response to operation of the pump and a sec 
ond water passage constituting a part of said 
cooling-water circuit and arranged in heat 

i exchanging relationship to said first pas 
sage. 

15. The combination with an automotive 
engine having a cooling water circuit and a 
pover take-off for driving a fire pump, of a 
heat exchanger comprising an outer water 

º passage included in said cooling water cir 
cuit andan inner, adjacent water passage hav 
ingits two ends connected to the fire line at 
points therein on the same side of the pump 
and between which there is a pressure differ 

º ence due to the velocity head in said fire line. 
16. In automotive fire apparatus, the com 

bination of a water-jacketed engine having a 
continuous coolingwater circuit and adapted 
to drive a fire pump, two water passages lo 
cated adjacent the pump and arranged in 
heat exchanging relation to each other, said 
continuous coolingwater circuit including 
the engine water jacket, a radiator, a connec 
tion to the top of the same from said jacket, 
a connection from the bottom of the radiator 
to one end of one of said passages and a con 
nection from the other end of said passage 
back to the jacket, the other of said passages passing pump water. 

In testimony whereof E have signed this specification. 
HUBERT VVALERER. 

  


