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Internal combustion engines for rail or road. 

vehicles are equipped with radiators (coolers) 
through which air is blown by fans. The cool 
ing effect must be controlled in order to keep 
the cooling Water temperature of the motor at 
a certain level. For this purpose the cooling 
circuit may be diminished by a device of shut 
ters or by a bypass for the cooling air, or the 
air current may be throttled, or lately a me 
chanical clutch is installed to stop the fan occa 
sionally. 
The control systems which do not directly in 

fluence the speed of the fan but aim to divert 
or throttle the air current are not economical, 
because the portion of the energy used by the 
fan in order to move the air must be de 
stroyed. The system operating the fan by clutch 
has the disadvantage that it wears out too quickly 
the clutch liners. This wear is caused by the 
high moment of inertia and the frequent start 
ing and stopping of the fan. 
As the Space available for the cooling system 

of the vehicle, e. g. of a rall car, is generally 
very limited as a rule, high speed fans must be 
used. The increasing speed of the fan increases 
the noise as well which is especially annoying 
in rail cars. 

All these disadvantages are eliminated accord 
ing to the present invention by the fan being 
driven by a hydraulic coupling, and its speed 
is controlled by varying the degree of the cou 
pling's filling. The speed of the fan may be 
varied from zero to its full speed, i. e. it may 
be adapted to the prevailing operation conditions 
by changing the degree of filling which is effec 
tively and automatically controlled by a ther 
mostat. 
The dimensions of the cooling system and the 

Speed of the ventilator are generally laid out, 
as it is well known in the art, for the most un 
favourable conditions, as to keep the tempera 
ture below a certain maximum even at the hot 
test day. That means that the capacity of the 
cooling plant is nearly never completely put into 
use. Therefore in some well known systems 
the ventilators are mostly driven in a semi 
throttled state or with many interruptions; the 
high Speed of the fan causing an annoying noise 
because the plant is laid out for the above men 
tioned most unfavourable conditions. 
An object of this invention is the full elim 

ination of said disadvantages by controlling the 
speed of the fan. By controlling the filling of 
the coupling the fan always runs at a certain 
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ture of the cooling fluid below a certain limit. 
Only in rare cases the highest speed will be nec 
essary to meet the most unfavourable conditions 
for which the cooler is constructed. On all other 
conditions, i. e. nearly all the time of the run, 
the fan turns noiselessly with a low speed. 
Another advantage of the invention consists 

of the proposed arrangement of the cooling sys- . . 
tem using less power than all other systems 
practically most of the time. To prove this the 
power consumption of the cooling plant with 
shut of device may be compared with that of 
the present invention. Suppose that the cooling 
plant may have to eliminate only half of the 
heat quantity corresponding to its total capacity, 
the fan with shut of device Would run in this 
case for about half a minute at its full speed 
and then it would stop for another half a min 
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ute and so forth. Its power consumption there 
fore corresponds on the average to half of the 
full output during the same unit of time. Ac 
cording to the present invention the fan would 
run continuously with half the speed because 
the hydraulic coupling would work with a slip 
of 50%, i. e. its input speed is the double of its 
output speed. As the fan, while running at half 
speed, uses only one quarter of its full torque, 
the power consumption measured at the driving 
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shaft of the coupling is only one quarter of the 
full output as compared with the half, which 
is measured at the driving shaft of the shut off 
device. Besides these advantages the hydraulic 
coupling damps, as it is well known, the vibra 
tions existing between motor and fan. Accord 
ing to the above mentioned control of the speed 
by an adjustable hydraulic coupling, it is fur 
ther possible to lay out the dimensions of the 
cooling plant so that even at the lowest motor 
speed the full capacity of the cooling plant is 
completely put in use. In this way, the fan 
may run at its highest speed while the motor 
runs slowly, without increasing again the speed 
of the fan when increasing the motor speed. 
An uneven run or even the endangering of the 
fan is avoided at the same time. The arrange 
ment described above is of special advantage 
for rail cars with turbo gears in case the latter 
are also used for braking purpose. While used 
as a brake the motor idles or turns with only a 
little speed while the cooling plant has to deal 
with a great heat quantity. This heat is gen 
erated by the braking process in the gear fluid 
and must be eliminated by the cooler serving 
both motor and gear. Because the speed of the 

speed which is necessary to keep the tempera- 55 fan is controlled, the fan needs not run with the 
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speed corresponding to the reduced speed of 
the motor, but may be running at its highest 
speed. This gives the possibility to use the ca-. 
pacity of the plant even at low motor Speed. 
The same as is described above for automotive 

engines, may apply for stationary engines, in 
case very much changing working conditions are 
prevailing. 

In the accompanying drawing, 
Fig. 1 is a side view of the components of my 

invention; 
Fig. 2 is a plan view of the same; 
Fig. 3 is a section partly in elevation of one of 

the components of my invention, namely the hy 
draulic coupling with a scoop tube and means for 
swinging it, and 

Fig. 4 is an end elevation partly broken away 
to show the scoop tube. 

Similar characters of reference indicate the 
same parts. 
One design of the invention is shown diagran 

matically in the drawing. The motor drives 
over shaft. 2, the gear 3 and shaft 4 an axle of 
the vehicle (not shown). Another drive 5 goes 
from the motor or the gearbox respectively 
through the hydraulic coupling 6, which is equip 
ped e. g. with the rotating container T and scoop 
tube 8, to the fan 9, which blows cooling air 
through the radiator O. A thermostat is ar 
ranged at the radiator to working by a rod Sys 
tem 2 on a lever which is connected with the 
scoop tube 8. The position of the scoop tube, 
regulating the degree of filling of the coupling, 
and thereby the speed of the fan, is controlled 
by the thermostat, 
The coupling 6 is well known and is not de 

scribed in detail. 
Upon the shaft 5 is a stationary member or 

tube 6, provided with a bore 7, through which 
a rod 8 passes. At the free end of the rod 8 
is a bell crank lever 9, pivotally connected at 
20 with a lever 21, pivotally connected at 22 with 
a lever 23, pivoted at 24, and having its free end 
pivotally connected at 25, with the operative 
member of the thermostat . The lever 2 is 
siidably supported by a socket 3 mounted on a 
fixed bracket 32. The other end of the rod 8 
is screwed to or made a part of a movable scoop 
tube 8 having a bore 26 which enables the fluid 
to pass through from the peripheral portion of 
the container 7 to the passage 2, as indicated 
by the arrow 28. Thereby this fluid again enters 
the coupling as is known. The coupling has a 
leak of valve or nozzle 29 which enables the fluid 
to be discharged from the coupling to the con 
tainer 7, as is also known. 
In Figure 4, the scoop tube 8 is shown in full 

lines, almost contacting with the perimeter of 
the inner part of the container with a fluid level 
at the dot-dash line 30 in order to Scoop gradu 
ally all of the fluid into the coupling. In Fig. 4 
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is also shown the scoop tube in dash-dotted lines, 
and in this position the scoop tube scoops only 
fluid along the circumferential dot-dash line 30, 
that is, fluid radially inwards of said line 30a, 
maintaining thereby fluid between the line 30 and 
the perimeter of the container. With the scoop 
tube 8 in the full line position of Fig. 4, the 
coupling will be maintained completely filled, 
while with the scoop tube in the dot-dash posi 
tion, the coupling Will be practically empty with 
all the fluid remaining in the container. Inter 
mediate positions of the tube will produce vary 
ing degrees of filling in the coupling, one of 
which is shown in Fig. 3; as is known the inlet 
and Outlet pipes Ob and Oa, are connected to 
the engine to lead the cooling medium to and 
from the engine, a 
From the foregoing it is seen that the improve 

ment consists in a combination of a cooling fan, 
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driven by an engine through a coupling, in which 
means for varying the amount of fluid in the 
coupling dependent upon and changing with the 
amount of the COoling required by the engine, 
are provided. 

have described an embodiment of my inven 
tion, but it will be clear that changes may be 
made within the principle of the invention de 
scribed, without departing from the scope of the 
subjoined claims. 

Having thus fully described my invention, what 
claim is: 
1NIn a cooling system, in which a cooling fan 

is driven by an engine through the intermediary 
of an hydraulic coupling, the combination there 
with of means for varying the amount of fluid 
in the coupling, dependent upon and changing 
with the amount of the cooling required by the 
engine. 

2. In a cooling system, in which a cooling fan 
is driven by an engine through the intermediary 
of an hydraulic coupling, the combination there 
with of means for varying the amount of fluid 
in the coupling, dependent upon and changing 
with the amount of the cooling required by the 
engine, said means consisting of a scoop tube 
within the coupling for returning discharged 
fluid to the operative circuit of the hydraulic 
coupling, and a device responsive to the tempera 
ture of the cooling fluid of the engine for control 
ling the position of said scoop tube. 

3. In a cooling system, the combination of a 
notor; a turbo coupling driven by the motor, 
a fan driven by the turbo coupling and adapted 
to Supply cooling air, a part of the motor to be 
cooled in the path of the cooling air, and means 
on said last named part regulating the fluid of 
the turbo coupling to vary the speed of the fan 
to increase or decrease it depending on the tem 
perature of the part to be cooled. 
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