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CANADIAN PATEMY No.
No, DE BREVET CANARIEN

, BE IT XNOWN that HOWARD J. FINDLEY, a citizen of the
ﬁUhited States of America, residing in Chardon, Ohio, U.S.A.,
éEngineer, having made an invention entitled

HEATING AND VENTITATING AFPARATUS
FOR MOTOR VEHICIES

ithe following is a full, clear and exacf disclosure of the
%nature of the said invention and of the best mode of realizing
ﬁthe advantages thereof,
i; This invention relates to heating and ventilating
?automotive vehicles in general, and more particularly, provides
ifor'heating and ventilating the passenger compartment of a
ivehicle by the use of suitably located heat-~exchange apparatus
;adapted t0 use waste heat from the vehlcle engine and embodying
a blower which delivers an adequate volume of air inte the E ’
gcompartment and is driven from the engine at a‘speed which is ‘
%economica; and satisfactory for this purpose.
i ‘ Horetofore it has been common practice to drive the

tair impelling means of a vehicle compartment heat-exchanger Dy

;means of an electric motor which was energized from the vehicle
i . ‘
ﬁelectrical system. With the advent of present day vehicles

1

ihaving numerous electrical accessoriles all operated from the

i

ﬁvehicle electrical system the drain upon the battery has become :
! o
gprohibitive. The present limited output generator has not been

?increased in size and capacity due to the disproportionate ex-
;pense involved for the small increase in electrical output.

é Concurrently with these developments vehicle manu-

§ facturers have become conscious of the possibilitles of greatly
%;increased output of such air conditioning means for tempering

! the air of the entire wvehicle, not just spot heating; and especial~

1y with larger air impellers of substantially noiseless operating

-1-




‘engine. The coupling operates with continuous slippage between
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characteristics. One solubtion of this problem has been to renove |
the generally incréasing bulk of the air conditioning means from
the area of the vehicle compartment adjacent the passengers feet
to a position beneath the vehicle seat. Another proposed ar-
rangement l1s to locate the heat-exchange apparatus in the vehicle 4
engine compartment. The shifting of such heat-exchangers out of
the passengers way and into the engine.cqmpartment has naturally

suggested use of the vehlcle engine as the prime mover for a

_power take-~off means from which to operate such accessories. The

present invention accordingly provides an efficient means for

operation 6f such equipment at increased output, in a generally
noiseless manner, and at a substantially constant speed above a |
predetermined vehicle engine speed.

. The present invention further provides vehicle com-

' partment,heat—exchange apparatus embodying a blower and a A : §

magnetic or eddy-current coupling for operably connecting the

‘blower with the power take-off of the variable speed vehicle %

its input and output members such that although its input member

which is connected with the power take-off of the engine operates'

at variable speeds, its output member which is connected with %

the air impeller operates at a substantially constant speed for
all engine speeds above a predetermined value,

In the drawing like parts are denoted by corresponding
reference characters throughout, and in which:

Fig. 1 is a sectional plan view illustrating one

 embodiment of heating and ventilating appératus of this kind in

which the heat-exchanger and blower are located in the'engine
compartment and the latter is driven from the vehicle engline by
a power .take-off means comprising a coupling having a variable

input speed and producing a substantially congtant output speed
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Fig. 2 1is a partial side elevation, with portions in

section, showing a motor vehicle equipped with similar apparatbusg

in which the heat-exchanger is located in the bassenger cowpart-
ment,
P Flg. 3 is a detached sectional view taken through the
magnetic coupling,

Fig. 4 is g view, partiy in section and somewhat
t diagrammatic in form, showing means for controlling the blower
i intake and the energization of the coupling.
i Fig. 5 is a partial side elevation, with portions in
section showing, showing another embodiment of the apparatus

in which the heat~exchanger and blower are located in the engine

compartment; and

Fig. 6 is a partial side view, on a larger scale,

further iliustrating the means for controlling the delivery of

air into the bassenger compartment by the apparatus of Fig: 5. ;

Now having reference to Fig. 1 of the drawings there

f is shown in broken lines in +the background, in surrounding rela-
% tion to a vehicle body heating and ventilating apparatus, a
front portion of a vehicle 1 having a dash board 2, the usual
vehicle radistor 3 for circulating cooling ligquid to the wvehicle

engine 4, and the vehicle engine~driven fan shaft La. An air

blower 6 of the radilal delivery type enclosed in a housing 7

has an alr inlet &, and in this case is actuated from the engine-
Jdriven fan shaft or power take-off La by a separate belt and
pulley, as shown, through the intermediary of a pulley 15 fixed

''''''''
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fto a shaft 16 of a wvariable input speed coupling with a sub-
fstantially constant output speed, generally designated 17, and to
ébe hereinafter described,

; A heat-exchanger casing 20 has an outer wall which
;diverts air, received from the peripheral air discharge of the
fblower 6 into the casing inlet, through one portion of a heat~-
éexchanger or core 21 transversely disposed therein, and conducts
%air out of the casing, through another portion of the core divided |
Ifrom the casing air inlet, by a partition wall 22. With this

iarrangement of a single heat~exchanger all portions thereof

i

i

?are efficlently utilized by providing two passes therethrough.
gThe heat-exchange medium, of course, being first introduced to
ithe core sectlion adjacent the casing air outlet for mildly raking
Ethe air temperature passed therethrough and causing the least drop |
in the temperature of the heat-exchange medium, while the air
éntering the casing is rapidly changed in temperature by the 2
slightiy dissipated or expended heat«eichange medium flowing
reversely through the core from the inlet conduit 12, connected to
ithe vehicle engine L4, to the outlet conduit 13 connected with the
Avehicle radiator 3.

An air silencer 23 has an air inlet, for receiving air

flowing from the outlet of the heat-exchanger casing 20, and an

joutlet connected to an air conveying means 2.4 which is projected

fthrough thefvehicle dash 2 into the passenger compartment where
hit is terminated in diverging spouts 25 and.26 for distribution

of tempered alr to selected locations, for example compartmeﬁt
heating and windshield defrosting. Valve 27, and control means

28 which may bé extehded to within convenient reach of the vehicle §
%dperator, is disposed in the air conveylng means 24 to throttle ‘

for shut-off the tempered air supply. When the shut-off valve

means 27 is closed, valve means 29 in the outer wall of the
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Qheatuexchanger casing 47 is suitably spring loaded to relieve

1excess bressures thereby produced in the casing to a predetermined

@éafe maximum and thereafter to automatically dump excess air to
fthe atmosphere.

| The coupling generally designated 17, driven by the
pulley 16 from the engine~driven fan shaft La, has an 1nput shaft
30 which is driven at variable speeds occasioned by operative
edamands of the vehicle engine. The input shaft 30 is suitably
Journalled within the housing 31 and its frame work 32, and
#ncludes a similar axially disposed and journalled output or
ip.rlven shaft 33 leaving the input shaft 30 freely rotatable with
E%espeot to the mechanically uncoupled driven shaft 33. Shaft

g@embers 30 and 33 each have an annular disc or ring 34 and 35,

;%espectively concentrically fixed thereon and axiallyvspaced
iﬁith respect to each other. The air space between the members
”_J'Bb and 35 1s maintained while the coupling is energized so that
FSllppage between these members can take place during the trans-
§m1351on of torque by the coupling. A coil 36 is concentrically
gdisposed around the shaft within one of the ring members for
Ebroducing a magnetic flux. Energy for the coil is supplied from

'ékhe vehicle battery generally designated 37. The current supply

i

means for the coil 36 may include a sultable slip-ring and brush
arrangement indicated at 38 in the drawing. A resistance rheostat
?go in the power line may be used to govern the amount of current
gehergizing the coil. Alternatively, a thermostatically controlled
%pwitch and valve may be used for summer ventilation by the use of
é%he fan only with the water to the heat-exchanger shut off.

In the coupling construction just enumerated it will

%be apparént that the input Shaft 30 driven from the engine~driven
fan shaft ka will be subjected to various speeds depending upon

the operative demands of the wvehicle engine while the output or

iﬁrlven shaft 33 of the coupling may be driven at a selective

o
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?ésubstantially constant speed above idling speeds of the vehicle
fengine. That is to say, only sufficient electric energy is
isupplied to the magnetic coil by the rheostat L0 to provide a
imagnetic field which will carry only a certain load. A suitable
ifan speed for operation of the heat-exchanger has been selected
;and above the desired speed the coupling will start to slip.

; In operation the current consumption of the magnetic

4
i

?coil is relatively small compared t0 an electric motor of compar-

;able operating characteristics. It has been found from teste con- é
gducted on this subsbtantially constant speed coupling that at
;speeds of approximately 600-1200 R.P.M. for the engilne driven
gshaft that the output or fan side of the coupling will be driven
\at approximately like speeds of 600-1200 R.E.M., however, from

1200 R.P.M. to 2500 and up to 3700 R.P.M. engine speeds the oubtput
speed of the coupling is only 1300-1450 R.P.M.
[N From the foregoing disclosures it will now be apparent

that theré has been revealed a novel engine driven heating and

ventilating apparatus having a fan drive therefor with a variable
{input gpeed and a substantialiy constant output speed.

Fig. 2 of the drawings shows a modified form of the

éheating and ventilating apparatus embodied in an automobile 50, ‘
gthe latter having a passenger compartment 51 and an engine compart—i
gment 52 which 1s separated from the passenger compartment by the |
%usual dashboard 53. The passenger compartment is provided with
gthe usual floor Sh,kseat 55, windshield 56 and instrument panel '
;57, A variable speed driving'engine or motor 58 1s located in the
?engihe compartment 52 and is operated by means of the usual
%controls located in the passenger compartment 51 including one o»

fmore pedals 59. The engine 58 is here shown as a liquid-cooled

;engine and is provided at the forward end thereof with a conven-

Itional cooling radiator 60. The engine can be a reciprocating or

i
B
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- rotary internal combustion engine or could be an internal com-

"and return conduits 69 so as to receive heated liquid therefrom,

bustion turbhine.

The means for heating and ventilating the passenger
compartment 51 comprises in general an air heater 62, a blower 63,
and a silencer 64 which also serves as an air delivery means or ‘
conduit conngoting the blower with the air heater. As here shown,:
the air heater 62 may be (though not necessarily) located in the |
passenger compartment 51. The engine 58 is provided at its for-
ward end with a power take-off means 65 which includes a pulley
66. The blowei 63 is located under the hood 67, that is, in the
engine compartment and preferably immediately adjacent the power
take-off 65,

The air heater 62 is of the kind embodyiﬁg a core 68 %
having numerous passages for the air to be heated and which core l

is connected with the cooling system of the engine 58 by supply

Shut~off-valves 70 located in the conduits 69 can be closed to §'
isolate the core 68 from the engine cooling system so that
unheated air can be supplied to the compartment 51 when this is
desirable. The heater'ég also includes a suitable housing 71
in which the core 68 is'iégated and which contains a plenum
chamber 72 havingxan air iﬁ%g@ 73 with which the delivery means
or silencer 64 is conﬂected; On the side of the core opposite
the plenum chamber the housing 71 is provided with a delivery
opening 7. through which the air is delivered into the compartment
51 after passage through the core. A movable door 75 assoclated L
with the delivery opening 74 can be manually shifted to open or
closed posiﬁion, or to a partially open position, for regulating
the amount of air delivered ﬁhrough the heater into the compart-
ment 51, ‘ _

The air heater 62 may also include e defrosting outlet

or comnection 76 for supplying alr to one or more delivery nozzles
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" 77 which are located adjacent the base of the windshield 56 and
ﬁidirect alr against the inside of the latter. A manually operable
+ valve 78 located in the defrosting connection 76 enables the
operator to control the delivery of air through such connection
i for windshield defrosting purposes. The door 75 is moved Lo 1its
§ closed position when the delivery of the maximum amount of air
through the defrosting comnection 76 ig desired. The housing 71
of the héater may have a second door 75a thereon which can be
moved to an open position for discharging unheated air into the
compartment 51 from the plenﬁm chamber- 72,

The blower 63 may be of the centrifugal type having a
housing 80 provided with a fresh air intake 81 and an outlet 82
connected with the air delivery means or sileﬁcer 6). The blower
also includes a suitable impeller 83 which is rotatable in the E
housing 80 for drawing fresh air in through the intake 8l and
forcing such air through the delivery means éﬁ'and air heater 62
into the passenger compartment 51. The impeller 83 is mounted on é
{ a shaft 84 to which it is pinned or otherwise secured and may ;
include an inwardly dished hub or body portion 85 to whichvfurtherg
reference will presently be made. The intake 8l of the blower 635
exﬁends forwardly of the radiator 60 of the engine cooling system,g

i

i~as shown in Fig. 2, so that unheated fresh air cen be obtained.,. ;

4 The intake preferably includes an air scoop 86iat its forward end
i and which is provided with a suitable filﬁer 87 for prevénting

! the entry of dust, insects and other foreign matter.

‘ An important feature of the present invention is the

,  § use of driving means for the blower 63{which enables %he latter td
! be operated from the power take-off 65 of .the engine 58 in a |
manner such that the blower will be driven at a substantially
constant speed for all engine speeds coming within the usual

) driving range extending from idling speed ©o a vehicle speed on

e
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the order of’ninety or a hundred miles per hour. The use of a
blower driven from the engine 58 makes it possible to deliver a
large voiume of air to the compartment 51 without placing a large
drain on the storage battefy or electrical system of the vehicle |
50, This relatively large volume of ailr thus obtainable serves

to cool and condition the passenger compartment while the vehj;cle‘5
is being operated in summer weather, at which time the valves 70
are closed to disconnect the core 68 of the air heater from the
englne cooling systém; During cold weather this large volume of
air is heated by the core 68 and also serves to create a super-

atmospheric pressure in the passenger compartment so as to prevent:

i uncomfortable drafts which would otherwise result from infiltra-

Ansure the delivery of the desired voluuig ©f dir to the compart-

tion of cold air through various cracks snd crevices.

For reasons previously eXplained herein, it is desirableé
that the blower 63 be capable of operation at speeds which will i
!
ment 51 for all ordinary conditions of operation of the vehicle »
50, without requiring the blower to be driven at excessive speeds %
at times when the vehicle is being operated at relatively high ?
speeds. To this the driving means fér the blowef 63 includes a
constant speed coupling 89, that is to‘say, & coupling which is
dapable of operating with slippage. The coupling 89 is prefer-
ably a magneﬁic coupling of a suitable type and constructionm,
such as the eddy-current coupling shown in Fig. 3. This coupling
comprises a housing 90 of magnetic material and a rotor 91 of
magnétic mﬁﬁerial disposed in such housing and carrying a
magnetizing coil or winding 92. _

fThe‘housing 90 of this magnetic coupling is rotatable
on tﬁe shaft 84 and is connected with the power take-off means 65
go_as to be continuously driven b& the latter during operation of

the vehicle engine 58. Any suitable torque—transmiﬁing means
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can be used for connecting the coupling 89 with the power btake-off
E'so as to provide the desired ratio, such as the endless belt 66a
E'which extends around the pulley 66 of the power take-off and

é around a pulley 93 carried by the housing 90 of the coupling. Thei
f rotor 91 is pinned or otherwlse connected to the shaft 84. Slip |
E rings 94 and 95 carried by the shaft 84 cooperate with brusheé

f 96 and 97 and are connécted with the coil 92 to enable the latter %
% to be electrically energized as will be presently explained. The g
i magnetic coupling 89 can be located at any suitable point where

ﬁ it will be capable of accomplishing its intended function and,

2 as here shown, can be housed or partially housed in the cup-shaped
; hub or body portion 85 of the impeller 83 of the blower. ;
| A control means is provided for controlling the volume
of air supplied to the compartment 51 and includes a valve 99

V located in the intake 81 of the blower 63 and a rheostat 100, or
equivalent device, for varying the energization of the magnetic
coupling 89. The valve 99 is pivotally mounted in the intake 81 %
80 as to be biased toward its open position by a tension spring
101, A control device 102 mounted on the instrument panel 57 has_
g manually operable control knob 103 which is readily accessible i
: in the passenger compartment 51 and is movable from an initial :
? position A to a plurality of different positions B, C and D.

: This control device ineludes the rheostat 100 and a

i pull-rod 104 carrying a contadt 105 which cooperates with the
resistor 100a of the rheostat and is counnected with the brush 96
by the conductor 106. The inner end 1lOLa of the pull-rod forms a
stop for the outer or free end 107a of a flexible cable or Bowden;
wire 107 which is connected with an actuating arm 108 of the air
intake valve 99. Thé tension spring 101 opens the wvalve 99 to thg
extent that outward movement of the flexible cable 107 is permitted
3 by the inner end of the puli-rod 10). As shown in Fig. 4 the |
rheostat 100 is connected with an available current source, such
as the storage battery 109 of the vehicle, through a key-controlled

switch S waich may also be the ignition switch. The brush 97

-10~
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éof the energizing circuit for the coil 92 may be grounded or
gotyerwise connected with the current source 109,

. From the foregoing detailed description of the heating
%and ventilating apparatus shown in Fig. 2 and the control means
ftherefor it will be seen that whenever the engine 58 is operatlng,
power will be available for driving the blower 63 to supply air

jto the compartment 51. The amount of air which is desired +to be
%dellvered to the compartment 51 can be varied by adjusting the
gexbent of opening of the wvalve 99 and the energization of the
*magnetlc coupling by moving the control knob 103 to its different
zposltlons.
2

When the knob 103 is in its initial position A the sir

1nlet valve 99 is closed and the coupling 89 ig deenergized and

t this time the blower 63 is not being driven and no air at all
5 will be delivered to the vehicle compartment 51. When the knob is
hoved to its first p031t10n B the valve 99 is opened, or partially
§opened by the spring 101 but the contact 105 is still disengaged
gfrom the resistor 100a so that the coupling 89 is deenergized and
pthe blower is still not bveing drlven. If at this time the vehicle
515 traveling at a relatively high speed'its‘forward motion will

§cause air to be delivered through the heating and ventilating

gapparatus to the vehicle compartment 51.

g% Whenlthe knob 103 is moved to its position C the
gintake valve 99 remains fully opened and the contact 105 will
Jengage the resistor 100a to cause a partial energization of the
jcoupling 109 and at this time the blower 63 will be driven at a
;reduced speed. When the knob is moved to its position D the
jcoupling is fully energized ahd the blower is then driven at a
‘-érelatively higher speed. By providing additional positions for

thé'contrcl knob 83 the speed of the blower can be varied by more

than the two steps deseribed above.

| It is important to understand in connection with the

ioperation of my improved apparatus, that the slippage which occurs '
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between the outer and inner members 90 and 91 of the nagnetic
‘coupling 89 is ~such that the blower 63 will be dfivéﬁ at a sub-
stantlally constant speed for all speeds of the englne 58 which
lwe within the usual driving range above 1dllng speed, This
substantlally constant operating speed for the blower is a sé~
lecbed speed which is dependent upon the extent of energization
of the magnetic coupling as determined by the position to which
tﬁe control knob 103 is moved. As explained above, the coupling
ﬂls deenergized for positions A and B of the knob 103 and at this
itimé the slippage is substantially one hundred percent. For knob
f%osition C the slippage is such as to give the above-mentioned
selected relatively low consbant speed for the blower 63 and for
«knob position C the slippage is such as to give the above-mentloned
Z3selecteél relatively high eonstant speed for the blower. .
The delivery means 6/ counecbing the air heater 62 with
ithe blower 63 also serves as a silencer as mentioned above. This
device comprises a housing or conduit 6éLa having a sleeve or
iliner 64b of fibrous, cellular or porous sound-absorbing material

iretained therein. During the passage of air through the'housing

16La the material 64b absorbs objectionable noises from the air
%stream.

§ The modified form of heating and ventilating apparatus

?shown in Figs. 5 and 6 will be deséribed next. In certain respeots?
%the apparatus of Fig. 5 is similar to the appafatus,of Fig. 1 and ‘
{in certain other respects is similar to the apparatus of Fig. 2.
éThe apparatus of Fig. 5 is shown applied to an automobile 110
?having a passénger compartment 111, and an engine compartment 112
;lying under the forwardly extending hood 1l2a and separated from
%the passenger compartment by the usual dash-board 113. The pas-
%senger compartment 11l includes the usual windshield 114, in-

fsbrument panel 115 and floor 116, A variable speed vehicle driv-

ging engine or motor 117 is located in the engine compartment 112

-12-
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-and is controlled from the passenger compartment 111 by the usual
conbrols which include one or more pedals 118. The engine 117
;1s here shown as a liguid-cooled engine having a cooling system
@which includes a conventional radiator 119 located in the forward
Eend of the engine compartment. The engine is also pfovided at
fthe forward end thereof with power take~off means 120 which in-
fcludes a pulley 121,

: As shown in the drawings the heating and ventilating-
éapparatus of Fig. 5 comprises an air impelling means or blower
£124 and an air heater 125 both of which are located in the engine
fcompartment, and main and auxiliary air discharge conduits 126
5and1127 for delivering air into the passenger compartment 111,

%A substantially constant speed coupling 122 which is identical
with the magnetic coupling 62 shown in Figs. 3 and L and above

described, enables the blower t0 be driven from the vehicle

%engine 117 at a substantially constant speed for all englne speeds

comlng within the usual driving range which extends from idllng
éspeed to a top vehicle speed on the order of ninety or a hundred

iinlles per hour., As will be explained more fully hereinafter, the

éconduit 126 provides a discharge means through which ailr can be

Edelivered to the passenger compartment from the blower 124 in

geither a heated or unheated state and the auxiliary conduit 127
iprovides a by-pass means through which unheated air can be de-
?livered to the passenger compartment while heated air is being
gdelivered thereto through the main conduit 126,

‘ The blower 12/, comprises & housing 128 having an intake
§129 for cold or fresh air extending forwardly of the radiator 119
jand an impeller mounted for rotation in such housing so as to draw ;
%air in through the intake 129 and discharge the same through the
?noZzle or outlet 131. The intake 129 preferably includes a for-
Ewardly opening scoop 132 having a screen or filter 133 therein

%for excluding dust, insects and other foreign matter. The blower

-13-
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(124 also includes an 1mpeller similar o the 1mpeller 83 of Flg. o
f The air heater 125 comprises a housing 138 which is
Econnected with the outlet 131 of the blower 12/ and a core 139
ilocated in such housing and connected with the engine cooling
ﬁsystem by means of supply and return conduits 140 and 141, A
§shut~off valve 142 located in the supply conduit 140 permits the
%core 139 to be isolated from the engine cooling system go that
;unheabed air can be delivered through the heater 125 and main
z conduit 126 to the passenger compartment 11l whenever thls is
2 desirable, such as during operation of the vehicle in the summer
fueason. The conduit 126 preferably embodies a silencer for re-~
;moving undesirable noises from the air being delivered to the
fcompartment 1117 For this purpose the condult 126 is provided
‘with a lining or sleeve 143 of a fibrous, cellular or porous
sound-absorbing material. - .

The auxiliary condulit or by—pass meang 127 connects the é
’fblower oulet 131 with the passenger compartment 11l so that air

can be by-pagsed around the core 139 of the air heater 125 and can

be sﬁpplied to the passenger compartment in an unheated condition.

It is frequently desirable to supply air to the passenger compart- |

ment in an unheated condition at the same time that heated air is

being supplied through the core 139 and the main discharge conduit
5126. Such unheated air is desired mainly for defogging the wind- |
'gshield'lla but can algo be supplied to the passenger compartment
for regulating the temperature therein. To enable such unheated
alr to be discharged agaihst or across the windshield 114, the

instrument panel 115 ig provided with one or more openings or

inoZzles 145 located adjacent the base of the windshield and con-
éneeted with the delivery end of the by~-pass conduit 127 by means
gof one or more flexible conduits 146.

It is also desirable at times to supply heated air to

ithe windshield for defrosting purposes and, to permit this to be

fdone, a passage or conduit 147 is provided interconnecting the
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idelivery ends of the main and auxiliary conduits 126 and 127.
fThe\}nterconnection 147 also permits unheated air from the by-pass
;@eans 127 to be discharged through the delivery end 126a of the
f@ain conduit 126 for mixing with the heated air being supplied
iﬁhrough the latter. The delivery of air through the main and
EE.uxiliary conduits 126 and 127 can be controlled by meeans of

valves 148 and 149 located therein and adapted to be moved 0
dlfferent bositions by corresponding control members 150 and 151
‘located on the instrument panel 115 and connected with the
respectlve valves by suitable linkage preferably in the form of
flex1ble actuating members or shafts 152 and 153.

g When the control member 150 is in its full line,position,g
égs ghown in Fig. 6, the valve 148 is in a position closing the |
dellvery outlet of the maln conduit 126 so as to divert all of the é
air upwardly through the connection 14,7 for delivery to the Wlnd— |
shleld clearing nozzles 145, When the control member 150 is Wlth- :
iclrawn to the position 150a the valve 148 occuples the broken line ’
pos1t10n li8a in which the connection 147 is closed and all of the
lélr being supplied through the main conduit 126 is discharged
directly into the passenger compartment through the delivery end
126&. When the control member 150 is moved to a position between
1ts full line position and the position 150a, the valve 14,8 will
oecupy a correspondlng intermediate pogition in which unheated

3§1r from the auxiliary conduit 127 can be supplied through the
:éonnection 147 for mixing with the heated air being delivered
ithrough the main conduit 126, or some of the heated air from the
gmain conduit 126 can be diverted upwardly through the connection
§147 depending upon the position of the valve 1L9.

g The valve 149 which controls the by-pass conduit 127 is
émeable from its initial full line position (see Fig. 6) in which
2the by-pass conduit is completely closed to a plurality of

ésuc‘ceséive positions 149a, 149b and 149c. The closed position 149
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. corresponds with the full line position of the control member 151
Cand the positions 149a, 149b and 1i9c correspond respectively with !
:the positionsg 151a, 151b and l51c of this control member, When the
évalve 149 occupies the position 149b all of the unheabed air
fdellvered through the by-pass conduit 127 is supplied to the |

§w1ndoh1eld clearing nozzles 1lh5. When the valve 149 occupies ﬁhe

iposition 149¢ all of the unheated air supplied by the by-pass _
conduit 127 is diverted downwardly through the conmection 147 into
?the main conduit 126 for mixing with the heated air being supplied %
%through the latter. When the valve 149 occupies the position 149a %
;it is in a partially open state and the character of the air then
?supplied to the windshield will depend upon the position of the
valve 148. If the valve 148 is in its lower or closed position
Eheated air will be directed upwerdly through the connection 147
éanq the air then supplied to the windshield will be a mixture of
unheated air from the by-pass condult 127 and heated air From the

main conduit 126, If the valve 14,8 occupies the position 148a

while the valve 1,9 is in this partially open position 149a, a
ﬁreduced volume of unheated air will then be supplied to the
%Windshield. If the wvalve 14,8 occupies an intermediate position

?the air then éupplied to the windshield will be a mixture of

Eunheated air from the by-pass conduit 127 and heated air from the
main conduit 126,

j As mentioned above the driving means for the blower 124
éincludes the substantally constant speed coupling 122. The
éhousing of this coupling carries a pulley 157. This coupling
gcoﬁnects the blower 12) with the engine shaft 120 by the use of
éany suitabie torque~transmitting means such as the endless belt
§l55 which extends around the pulleys 121 and 157, the latbter being
gof a gize to provide an appropriaste ratio.

! The intake 12¢ for the blower 124 is provided with a

‘control valve 174 which is biased toward an open position by a

=16~




f Ttension spring 175 in the same manner as the intake valve 99

i of the apparatus of Figs, 2 and 4. A control knob 172 located

| same way and for the same purposes as described in detail above

! for the valve 99 and the magnetic coupling 89 in connection
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on the instrument panel 115 is connected with the valve 174 by
the flexible wire 176. The knob 172 also controls the energiza-
tion of the magnetic coupling 1l22. The actuation of the valve

174 and the energization of the coupling 122 are effected in the

with the apparatus of Fig. 2 and the control means illustrated
in Fig. L.
As mentioned above, the conduit 140 through which heated§

liguid is supplied to the core 139 from the cooling system of the

.. jment 111 and, for this purpose, a control member 178 is provided

Il
3

t engine 117 contains a shut-off valve 1h2, It is deSirable to be

i
lin Pigs. 5 and 6 of the drawings it will now be readily under-

able to actuate this shut-off valve from the passenger compart-

on the instrument panel 115 and which is connected with the S
shut-off valve by e flexible wire 179. The control member 178
‘permits the valve 142 t0 Dbe opened or closed from the passenger
reompartment 111 so that either heated or unheated air can be
reupplied through the main conduit 126 as above explained.

From the foregoing description of the apparatus shown

stood that this invention provides improved vehicle heating §
and ventilating apparatus in which the blower and air heater
are located in the engine compartment and in which control means

operable from the passenger compartment makes it possible te vary

bhe volume and condition of the air which is delivered to the

‘ "passenger compartment It will be seen also that since the blower1

~gls driven from a power take-off of the wvehicle englne throueh a

‘magnetlc coupllng whlch ‘operates with slippage, the speed of the

It

I blower can be selected in accordance with the volume of air des1red

éto be delivered to the passenger compartment.and such selected
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fspeed will be a substantially constant speed. It will be seen
%moreover that the improved apparatus provides for the delivery
4of alr in either a heated or unheated condition to the windshield
?for defrosting or defogging purposes, and also that the system |
awill operate in an efficient manner without placing any substantialg

load or drain on the battery or electrical system of the vehicle.
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Having regard to the foregoing disclosure, the

?;patent of which this specification forms part confers, subject

. to the conditions prescribed in the Patent Act, 1935, the

exclusive right, privilege and liberty of making, constructing,
using and vending to others to be used, the invention as defined

in claims submitted by the patentee as follows:

1. In heating and ventilating apparatus for a

i vehicle having a passenger compartment and a variable speed

driving engine provided with a power take-off, a heat-exchange
device adapted to receive heat from said enginé’and having air
delivery means c onnected with said compartment, an air impelling
means connected with said heat-exchange device and operable to
cause a flow of air through the latter and through said delivery
méqg§ to said compartment, means operably connecting said
iméélling means With said power take-off including a magnetic
coupling, and means for energizing said magnetic coupling, said
coupling being operable with slippage such that said impelling
means will be driven at a substantially constant speed for all
cperating speeds of the engine above a predetermined value and
the volume of air delivered to said compartment by the

impelling means will be substantially unaffected by variations

in the operating speed of the engine above said predetermined

s value,




_operating speeds of the engine above a predetermined value and
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2. In heating and ventilating apparatus for a
vehicle having a passenger compartment and a variable speed
driving engine provided with a power take~off, a heat-exchange
device adapted to receive heat from said engine and having air
delivery means connected with said compartment, an air impelling
means connected with said heat-exchange device and operable to ;
cause a flow of air through the latter and through said delivery |
means to said compartment, a magnetic coupling havihg a variable
speed input member connected with said power take-off and a
substantially constant speed output member connected with said
impelling means, and means for energizing said magnetic coupling,
said coupling being operable with slippage such that said impelling

means will be driven at a substantially constant speed for all

the volume of air delivered to said compartment by the impelling

means will be substantially unaffected by variations in the

operating speed of the engine above said predetermined value.
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3. In heating and ventilating apparatus for a
vehicle having a passenger compartment and a variable speed

driving engine provided with a power take-off, a heat-exchange

device adapted to receive heat from said engine and having air
| delivery means connected with said compartment, an air impelling

means connected with said heat-exchange device and operable to

cause a flow of air through the latter and through said delivery
| means to said compartment, means operably connecting said
impelling means with sald power take-off including a magnetic
coupling operable with slippage such that said impelling means

will be driven at a selected substantially constant speed for

all operating speeds of the engine above a predetermined value
and the volume of air delivered to said compartment by the
impellingxneans will be substantially unaffected by variations

! in the operating speed of the engine above said predetermined

value, and a circuit for energizing said magnetic coupling and

including variable means for obtaining an energization of the

coupling corresponding with said selected substantially constant

L I speed.

i
i
|
]
i
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i
i
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k. In heating and ventilating apparatus for a
gvehicle having a passenger compartment and an engine compartment
écontaining a liquid=~cooled variable speed driving engine, said

engine being provided with a power take-off and a liquid-

containing cooling radiator, a heat-exchange device having a

core which is connected with said engine and radiator for a

circulation of heated liquid and also having air delivery means
connected with saild passenger compartment, an air impelling
means connected with said heat-exchange device and operable to
cause a flow of air through the latter and through said delivery
means to said passenger compartment, means operably connecting
said impelling means with said power take-off including a
magnetic coupling, and means for energizingbsaid magnetic
coupling, said coﬁpling being operable with slippage such that
said impelling means will be driven at a substéntially constant
speed for all operating speeds of the engine above a predetermined;

value and the volume of air delivered to said passenger

compartment by the impelling means will be substantially

unaffected by variations in the operating speed of the engine

above said predetermined value.
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5. In heating and ventilating apparatus for a
;vehicle having a passenger compartment and a variable speed
%driving engine provided with a power take-off, a heat-exchange
device adapted to receive heat from said engine and having air
delivery means connected with said compartment, an air impelling
means connected with said heat-exchange device and operable to

cavse a flow of alr through the latter and thfough said delivery

means to said compartment, means operably connecting said air
impelling means with said power take-off including a magnetic %
Elcoupling, means for energizing said magnetic coupling, said
'coupling being operable with slippage such that said impelling
means will be driven at a substantially constant speed for all
operating speeds of the engine above a predetermined value and
the volume of air delivered to said compartment by the impelling
imeans will be substantially unaffected by variations in the
oprerating speed of the engine above said predetermined value,

and valve means for controlling the delivery of air to said

passenger compartment from said heat-exchange device.
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6., In heating and ventilating apparatus for a
vehicle having a passenger compartment and an engine compartment
containing a liquid-cooled variable speed driving engine, said %
engine being provided with a power take-off at one end thereof |
and a liquid-containing cooling radiator adjacent said power
take-off, a heat-exchange device located immediately adjacent

said radiator and having a core which is connected with said

"engine and radiator for a circulation of heated liquid, an air

delivery conduit connecting said heat-exchange device with said

passenger compartment, an air impelling means located immediately
adjacent said one end of the engine and connected with said heat-
exchange device and operable to cause a flow of air through the

latter and through said conduit to said passenger compartment , i
means operably connecting said impelling means with said power

take-off including a magnetic coupling, and means for energizing
said magnetic coupling, said coupling being operable with slippag;
such that said dmpelling means will be driven at a substantially
constant speed for all operating speeds of the engine above | %
a predetermined value and the volume of air delivered to said

passenger compartment by the impelling means will be substantiall?

unaffected by variations in the operating speed of the engine

above said predetermined value.
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7. In heating and ventilating aepparatus for a vehicle
having a paséenger compartment, an engine compartment and a
liguid-cooled engine in the latter compartment provided with a
power taks-off, an air heater located in the engine compartmsnt
and having a core_and an alr discharge means leading to said
passenger compartment, means connecting sald core with saild
engine té receive.heated liquid,therefrom and including a shut- :
off valve, a blower provided with a fresh alr intake and connectedf
with sald alr heater for the delivery of air to said passenger |
compartment throﬁgh saild core and discharge means, a magnetic
cbupling'connecting sald blower with sald power take-off, said
coupling being operable with slippage so as to drive sald blower
at a selected substantially constant speed for all engine speeds
above a predetermined value, control means located in saild
paésenger compartment and operably connected with saild coupling
including electrical means for varying the energization of the
coupling to enable the selection of said substantially constant
speed for the blower, and control means located in said passenger
compartment and operably connected with sald shut-off wvalve for

controlling the supply of heated liguid to said core,
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8. In heating and ventilating apparatus for a vehicle
E having a passénger compartment, an engine compartment and a
i liquid -cooled engine in the latter compartment provided with a
E?power take-off, an air heater located in the engine compartment
ééand having a core and an air discharge means leading to said
%gpassenger compartment, means connecting said core with said
ggengine to receive heated ligquid therefrom, a blower provided with
éga fresh air intake and connected with said air heater for the
?delivery of air to sald passenger compartment through said core
gand discharge means, a substantially constant speed coupling tor
1driving sald blower from said power take~-off, said coupling being
operable with slippage such that'the blower will be driven at a
substantially constant speed for all engine speeds asbove a
predetermined value, by-pass means extending around the core of

said air heater for delivering unheated air to the pPassenger

compartment from said blower, valve means for said discharge means

and said by-pass means, and control means located in said passenger5
compartment and operably connected with said valve means for

controlling the volame of air being supplied to the pbassenger

| compartment.
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§ 9. In heating and ventilating apparatus for a wvehicle

having a passénger compartment provided with a windshield, an

engine compartment and an engine in the latter compartment

provided with a power take-off and a liguid cooling system, an

air heater located in the engine compartment and having a:core

connected with said cooling system and an air discharge'means
‘leading to said passenger compartment, a blower provided with a
;cpld alr intake and connected with saild heater for thé delivery of

alr to sald passenger compartment through sald core and discharge

means, a substantially econstant SPeed coupling for driving said

blower from sald power take~off, said coupling being operable

with slippage such that the blower will be driven at a
substantially constant speed for all'engine speeds above a
,predetermined value, by-pass means extending around the core of
}said alr heater for delivering unheated air from said blower into
said passenger compartment at a point adjacent sald windshield,
v&lvas for sald air discharge meens and said by-pass means, and
eontrbl'maans in said passenger compartment and operably connected

with said valves to actuate the same,
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10. In heating and ventilating apparatus for a vehicle
having a passehger compartment provided with‘a windshield, an
éﬁgine compartment and an engine in the latter compartment
provided with a power take-off amnd a ligquid cooling system, an
air heater located in the engine compartment and having a core
connected with said cooling system and an air discharge means
leading to said passenger compartment, a blower provided with a

cold air intake and connected with said heater for the delivery

of air to said passenger compartment through said core and

discharge means, s substantially constant speed éoupling for

driving sald blower from sald power take-off, sald coupling being
opérable with slippage s;ch‘that the blower will be driven at a
sﬁbStantiélly constant speed for all engine speeds above a
”iﬁredetermiﬁed value, by-pass means extending around the core of
~ysald air'héater for delivering unheated air from said blower to
saié passénger compartment at a point adjacent said windshield, ;
valves for said air diseharée means and said hy-pass means, controli
jmeans 1in sald passenger compartment and operably connected with |

Isaid valves to actuate the same, and means interconnecting said air?

\discharge means and sald by-pass means for diverting air therebetween.
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11, 1In heating and ventilating apparatus for a vehicle
having a passeﬁger compartment, an engine compartment and a
liquid~cooled engine in the latter compartment provided with a
power take-off, an air heater having a core and an air discharge
means opening into said passenger compartment, means connecting

sald core wlith said engine to receive heated ligunid therefrom,

' a blower provided with a fresh air intake and connected with sald

alr heater for the dellvery of air to said passenger compartment
through said core and discharge means, a substantially constant
speed electromagnetic coupling for driving said blower from said
bower take-off, a c¢ircult for energizing the coupling, said
coupling being operable with slippage such that the blower will

be driven at a substantiaily constant spéed for all operating

i speeds of the englne above a predetermined value, an electric

control device in saild eircuit for varying the energization of saidg
coupling, an actuating member located in said passenger compartmenté
and operably connectéd with sald electric control device, a ‘ |
by-pass extending around said core for delivering unheated alr

to the bassenger compartment from sald blower, a valve controlling |
said by-pass, a valve controlling said air discharge means, and
other actuating members located in said passenger compartment and

éonnected with the valves of sald air discharge means and by-pass.




|

of the engine above a p:edetermined'value, an electric control

z
L
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12. In heating and ventilating apparatus for a vehicle

having a passénger compartment, an engine compartment and a

i ligquid-cooled engine in the latter compartment provided with a

power téke—off, an alir heater having a core and an air discharge

. means opening into said passenger compartment, means conneeting

said core with sald engine to receive heated liquid therefrom, a
blower provided with a fresh air intake and connected with said

ailr heater for the delivery of air to said.passenger compartment
through said core and discharge means, a substantially constant
speed electromagnetic coupling for driving sald blower from said
power take-off, a c¢ircuit for energizing the coupling, said :
coupling being'operabie with slippage such that the blower will be%

driven at a substantially constant speed for all operating speeds

Gevice in said circuit for varying the energization of sald

coupling, an aetuating member located in said passenger oompartmenﬁ

| and operably connected with said electric control deviece, a

“control valve in said fresh ailr intake, means connecting said

valve with saild actuating member so as to cause actuation of

| the valve simulténeously:with the actuation of said electric

control device, a by-pass extending around said core for deliveriné
unheated alr to the passenger compartment from said blower, a

valve controlling said by-pass, a valve controlling said air
discharge means, and other actuating‘mambers located in said
passenger compartment and connected with the valves of said ailr

discharge'means'and by-pass,

3{:‘:
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13. In heating and ventilating apparatus for a vehicle
having a passénger compartment , an engine compartment and a
liquid-cooled engine in the latter compartment provided with a
power take-~off, an air heater having a core and an air discharge
means opening into sald passenger compartment, means connecting
sald core with said engine to receive heated liquid therefrom, a

blower provided with a fresh air intake and connected with said

alr heater for the delivery of air to said passenger compartment
through said core and discharge means, a substantially constant*’

speed electromagnetic coupling for driving said blower from ssaid

power pake—off, a circuit for energizing the coupling, said
coupling being operable with slippage such that the blower will
be driven at a substantially constant speed for all operating
speeds of ‘the engine above a predetermineqhvalue, an electric
control device in said circult for varying the énergization of

said coupling, an actuating member located in said passénger

compartment and operably connected with saild electric control %

device, a control valve in sald fresh alr intake means connecting %

sald valve with sald sctuating member so as %0 cause actﬁation

of the valve simultaneously with the actuation of saild electric

control deviece, valve means controlling the supply of heated ‘

liquid to said core, a second actuating member located in said ;
bassenger compartment and operably connected with sald valve means;
a by-pass extending around said core for delivering unheated air j
to the passenger compartment from gsaid blower, a valve controllingé
said by-pass, a valve controlling said air discharge means, and |
other actuating members 1ocated in said passenger compartment and

connected with the vﬁlvaslbfrsaid air discharge means and by-pass. |
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lhk., In heating and veantilating apparafus for a wvehicle
having a passénger compartment provided with a windshield, an
engine compartment and an engine in the latter compartment
provided with a power take-off and a liquid cooling system,

an air heater having a core and an air discharge means opening
into said passenger compartment, means connecting said core with
said engine to receive heated liquid therefrom, a blower provided %
with a fresh air intake and connected with said air heater for
the delivery of air to sald passenger compartment through said s
core and air discharge means, a substantiaslly constant speed |
electromagnetic coupling for driving said blower from said
power take-off, a circuit for energizing the ecoupling, said

!
!
|
]

coupling being operable with slippage such that the blower will beé
driven at a substantially constant speed for all operating needs of
the engine above a predetermined value, an electric control device|
in said circult for varying the energization of said coupling, én

actuating member located in said passenger compartment and

operably comnected with said electric control device, a control
valve in said fresh air intake, means conneeting sald valve with
said actuating member so as to cause actuation of the valve :
simultaneously with the actuation of sald electric control device,%
a by-pass extending around said core for delivering unheated air j
from said blower to the passenger compartment at a point adjacent 2
said windshield, a valve controlling said by-pass, a valve
controlling said alir discharge means; other actuating members
located in saild passenger compartment and connected with the
valves of sald air discharge means and by-pass, and means inter-

connecting said air discharge means and by~pass for diverting air

therebetween.
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