- June 2, 1953 - J. M. AUFIERO 2,640,407
' - B - AUTOMOBILE HEATER o

- Filed July 19, 1949 o 2 Sheets-Sheet 1

s A S S 1. 7%t Z

! add : — : -——::—" 2~ :THiHI R
_ A G g = R ———

AN N I B £ ' - T
l f w0 R (= 1

N

i L M s T

w1

Ml

25 Wl I'46

i
|
.mIIIH”

.ﬁg.

A

il

N
Q\! :

S

‘28 = d wfd | '

| %H—T i -1 - | il e t’ — 45
| L. | * Ll
- ST

d
A

l]jll ||‘
I
|
..l-\
N
bt- It

ﬁ- 3 w

O
2 . Z

 INVENTOR.

,En,tjﬁbéﬂr_zéi'/925/2é777 .

Dull el Mo

ATTORNEYS




- J. M. AUFIERO
- AUTOMOBILE HEATER

~ June 2, 1953

2 Sheets—Sheet 2

 Filed July 19, 1949
|

. . 1‘n\u\ul1ﬁm‘1\.\..;\‘.‘.ul‘«]\ni\hh

Al

L
1 |
vrstl,

P4
1"
| A
) e
_. AR
LI
4 |
m | 'K
1
1 “ -
i o
! i
i
.t

/

STV AR LY A g

 F K a ar o  a a ar F ael F t  g t  r f aF E d  a  a alt  a

TTTEITT

11

|
rfy...r..r...r:r,.r..rjr...

INVENTOR.

Jokn M. Awfiero

Duslll od Horms.

| C§

BY

7.,
“ |

!

||||||||||||
llllllllllll




Patented June 2, 1953

2,640,407

UNITED STATES PATENT OFFICE

2,640,407 |
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1 -Claim.
1

‘This mventmn relates to an improved heater -

and partwularly to a heater for use in automo-
biles

It is an object of this 1nvent_10n to _prowde_ &

‘heater which has adaptability to air cool*nﬂ' and

‘defrosting as well as heating.
. It is another object of this invention to pro-

vide a structure which can be admstﬂd to recewe

~cores of different sizes.

It i1s a further object of this invention to Dro-
j‘ V1de a heater in which the motor moving the air
1s on one side of the dividineg wall befween the
‘engine and passenger compariments and the
“ducts delivering the heated alr are on the cther
‘side of such dividing wall.

It is still another object of this invention to
‘provide a unit which includes relatively few parts

10

15

‘each individually simple and rugged in constric- -

tion and capable of manufacture by quantity

production; such parts when assembled opergt- &

Ing over long periods of t:lme W’lth Ireedom from
all difficulties. -

 With these and other objects in mind referencﬁ
is had to the attached sheets of drawings illus-
trating practical embodlments of the mvent'!on
and in which:

Fig, 1 is a front view of the heater of thlS in-
vention shown partly in section: |
- Pig., 2 is a vertical section of the heater taken
on llne 2—2 of Fig. 1 in the d1rect1on of the
arrows;

Fig. 3 is a plan view of the heatei partly in
‘Thorizontal sectmn taken on line 3—3 of Fig. 2;
and
--Pig. 4 1S an enlarged horizontal sect'ion of
portlon of the core and casing of the heatev
showing a modification of the core supporting
means.

Tn general th1...-. mventwn comprises o heater
providing simplicity in operation, adaptability to
air cooling, defrostmg or heatmg, and - ease of
'rnanufacture

Referring to Fig. 1, it will be seen tha 2, hea_.-ter
m having a casing i{ has extending from the
left side of the casing {l as shown in Fig. 1 a
duct 12. _
{1 two defroster duets 13 extend perpendicularly
and side by side to receive two defroster tubes
(not shown). Also on the upper surface of the
casing [{ is a recirculation intake duct 12 having
2 control valve {5 actuated by a crank 16. Con-
trol valves 17 for the control ducts i2 are shown
in dotted outline and are mounted on a shaft 8
which is turned by a crank 9. A valve 20 con-
trolling the ﬂow of air mto duct !2 1s turned by
a erank 2{, |

From. the upper surface of the caging . %
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12 and the end louvre openings 50.
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tending portwn 34 of the duct 3I.

" Referrmg to the Vertlcal sectmn of Flg 2 the
casing [{ is shown to have two parts, a front ‘half
22 and a rear half 23. Inside of these two sec-
tions of the casing is a core 24 in which' extend two
circulation pipes 25 which may be connected to
the cooling jacket of the automobile engme for
the supply of ﬂowmg heated water to the core
24. A wall 26 is the wall between the body com-

"partment and the engine compartment of the

automobile, The wall 26 will hereinafter be re-
ferred to as the fire wall 26. The heating assem-
bly 18 is secured to the fire wall 2§ by bolts. 35
and nuts 38. The position of the bolts 35 “is
merely suggestive. A ring 27 through an a,per-
ture in the fire wall 26 connects the interior of

‘the casing It to the interior of a blower casing
28.

'The blower casing 28 contams a blower fan
29 drwen by a suitable motor 30. An air duct
system 3{ shown above the blower 28 has' g
flanged port 32 which extends down a,nd encloses
a rim 33 around an a,perture in the upper SUY-
face of the blower casing 28. The fresh air is
drawn into the heating system from the forward
part of the automobﬂe through a forwardly ex-

~'The air is
drawn into the blower through port 32 and pa,st

rim 33 and is expelled by the blower 28 from the
lower casing 28 through the ring 27 into the
heater casing {1 and against the core 24. T_he
distribution of air to the body compartment is
effected through the vertical slots 49 in the duct

- A small slot
81 may be provided in the bottom surface of the

casing {1 to provide a bleeding off of air to the
‘body compartment when the flap 20 closes the

duct (2 and prevents the escape of heated alr

‘through the slots 29 and louvre 50 -

The air passes through interstices in the core
24 and becomes warmed. 'The warmed air urged
by the pressure from the blower fan 29 escapes

from the casing i1 through the defroster ducts

{3, the slot 51 and duct 12 whence - it 1s dlS-

tributed thr ough the body compartment.

The recirculation intake 14 on the top- of the-
casing t{ has an intake opening 371 and an exit
port 38 discharging into g rearwardly extendmg
duct 38 of the duct 3i. The valve 15 controls

the passage of air through the intake openmg
31. Referring to the plan view of Fig. 3, the valve
15 is shown controlled by the erank arm {6. A

rod 40 connects the crank 18 with g - crank- 4

‘which controls a valve 42 positioned in the for-

wardly extending duct 34. The cranks 1§ and
41 cooperate through the rod 40 to control the

relative passage of air through: forward duct 34
and the rear duct 39.

- A Bowden wire 44 at-
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tached to the crank [6 holds the valves 18 and
42 in a normally predetermined position in which
valve 18 is fully closed and valve 42 is fully
opened.

The forward exitending duct 34 carries fresh
air to the heater from the forward part of the
car in the vicinity of the radiator. A valve now
shown is provided at some point in the pipes 3.
This valve can either shut off completely or de-
crease the flow of water through the pipes 28
and consequently the core 24. This valve is re-
motiely controlied as by a Bowden wire. If iresh
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cool air alone is desired the heater {8 may be -

used to supply the body compariment: with fresh
cool air during the warm pericis of the year
simply by sefting in closed positicnr a control of
the circulation of heating liguid through the core
and allow the core to remain c¢ool. i
fan 29, duct system 3i and distribution duet {2
and slot 51 then serve to cool the hody compari-
ment and thus serve a dual purpose. The heater
is thus simple and yet adaptabie to heating, de-
frosting and air cooling. .

The occaszion may arise, howaver, when intro-
ducing air in through duct 34 should be limited
either because it is tco cold to be adequately
heated by the core to provide a desired degree ol
warmth, or because of congested traffic or for
other reasons. it is not desired to draw air from in
front of the automobile. Under these circum-
stanees it is best to close off the forward extend-
ing duct 34 and draw the air for heating pur-
poses out of the body compariment through the
blower and core. This may ke done by »ecir-

culating air from the body compartmens through

the blower 29 and the heater core 24 and provide
a more rapid and more efficient heating of the
‘air in the body compartment. The arrangement
of the duct 32 with its forwardly exiending por-
tion 24 and rearwardly extending portion 38 and
the recirculation intake {4 is such as o he able
to. feed air either from the froni of the car or
the body compartment. through the blower and
heater casing Il equally easily and efficiendly.
As shown in Figs. 2 and 3, valve {§ conirais the
entry of air through the intake 237 of the recir-
culation duct. 14 while valve §2 eontrols the pas-
sage of air through the forward extending duct
34. The valves 8 and 42 as mentioned apove are
connected and mutually conirolled through a rod
40. and cooperating crank arms. {8 and 4t on the
straight shanks of which the valves 13 and 42 are
mounted. The valves {§ and 42 are so mounted
an the. crank arms. i5 and &1 thal when valve
I8 is fully opened valve 42 is. fully closed and
vice versa. Similarly, when valve L3 is hali apen
valve 42 is also at the hali-way nosition. The
Bowden wire 44 whose fiexibie covering §3 1s.suit-
ably anchored has & moyving wire 82 which heing

gttached to. erank arm i§ operates the. entire

control valve asserably for the reeirculaling in-
take (& and the forwardly extending duct 34.
‘As the central wire 52 is advanced rom. its, flex-
ihle covering 53. the crank arm {8 Is rouabed
counterclockwise moving the valve 18 in a simi-
lax direction to. open the intake port 3% simui-
taneously the rod 48 is raoved In & forward. diree-
tion. rotating crank arm 41 also in a counter-
clockwise direction and the valve 42 in a counter-
clockwise dirvection. ia close the forward extend-
ing- duct 34. Thus: a delicate: control of the posi-
tions of valves 15 and 42 may be cptained through
the Bowden wire £4&. A&s toe valve % in the
port 37 is opened a suctlon 18 created througi
the port 371 by the biower £§. This suction Is

Jued
7]

The blower
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aided by the blocking of the entry of air through
duct %4. 'The cooperation of the valves {5 and
42 through rod link 48, therefore not only de-
craases the amount of air that is drawn through
duct 34 as the port 37 is opened bul also in-
creases the suction created through port 37 as
this port is opened. The desired action in clos-
ing the valve 42 and opening the valve (5 is
therefore increased by the cooperation cof these
narts. Conversely, on clesing valve 15 and open-
ing valve 42 the decrease of the suction through
the intake porf 37 increases the suctlon pressure
exerted through the duct 34 and assists the in-
take of fresh air from the front of the car.
The core 24 is held in position in the casing 11
by studs 53. These studs &4 are made up of
hases 45 which are inbegral with the casing wall

and onto which removable projections &6 may be

fited and securad. As shown in the section of
Fig. 4, the projection 486 is fastened in this modi-
fication tc the base 45 by a threaded lug 47 on
the projection 48 screwing into a threaded recess
48 in the base &E. Cores having variations in
the denth dimension may bhe fitted into a uni-
form sized casing by substitution of projection
portions 46 of various compensating lengths on
the bases 45 in the uniform sized casing tl.
Thus in the ease of the heater {@ shown, if it
were desired to insert a core having a narrower
dimension from A to B as shown in Fig. 4, the
cagine 14 could he adapted to receive and securely
hold such narrower core by inserting stud projec-
tions 48 of greater length which would take up
the snace and hold the studded core as securely as
the core shown in the figures. |

The valves 17 cooperate synchronously with
the valve 28 through a rod link 43 which con-
nects cranks {8 and 21. The positioning of the
rod link 42, the cranks {8 and 21 and the valves
{7 and 20 may be accomplished in any desired
manner by crank, knob, or otherwise, ineluding
control by suitable power apparatus. As shown
in Fig. 3, the valves 17 are fully opened and the
valve 2§ is fully closed. In this position all of
the output of the heater core 24 would ke de-
livered to the defrosters. By moving rod link
43 rearwardly the erank 21 is. rotated clockwise
as seen in Fig. 3. and the erank 18 is rotafed
upwardly as seen in Fig, 3. This motion simul-
taneously closes the wvalves |7 and opens the
valve 26. At the full completion of the motion
of the rod link £3 away from the position shown
in Fig. 3, valve 20 is fully opened and valves. ti
are fully elosed. In this way the opening and
closing of the valves {7 and the valve 20 are
synchrenized. Thus, when desired, a delivery of
the eniire output of the heated air can be made
to the defroster tubes. However, when such a
concentration of heat is not necessary the supply
of heat to the defrosier tubes ecan: be slowly
diminished and the excess heated air he fed into
duct (2. In stating that the full supply of the
output. of the core 24 is: directed into the de-
froster tube: it is borne in ming that there will
be a. certain limited: escape of heated air to the
pody compartment through the slot 5 when
the valve 12 is completely closed. |

The duct {2 is cast integrally with the cas-
ing: ki, The duct 12 therefore has a front haif
which is integral withh front half 22 of the cas-
ing and has a rear half whicl: is integral with
rear half 23 of the casing. The wvalve 20 is
mounted on a. shaft. 5% of the erank Zf. The
shaft- §5 is held in position in the duct: 12 be-
tween the front half 22 and the rear half’ 28 of
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the duct {2. Recesses b8 in the wall of the duct
12 at the point of securing the shaft 55 act as
bearings for the shaft 55. The two halves of
the casing 11 and the duct 12 are suitably held
together. Thus a simple construction is pro-
vided whereby the assembly of the two halves of
the casing and duct serves also to clamp and
secure the valve 20 in position.

Thus the many advantages of the heater of
this invention are achieved. A heater is pro-
vided in which the only parts of the heater with-
in the body compartment are the heater core
and distribution duct and defroster tubes. Yet
it is possible to provide recirculation with the
heater of this invention without a second open-
ing for passage of air through the fire wall. This
Is of importance as automobiles are manufac-
tured with a single aperture through the fire
wall. To cut another aperture through the fire
wall would be troublesome. At the same time
the recirculation of the air in the body com-
pariment and the cutting off of the draft of
Iresh cool air from outside of the body com-
partment is an important feature. This inven-
tion advantageously supplies a heater having the
motor and blower of the heater outside the body
‘compartment, a duct drawing air from the front
of the engine compartment, and a recirculation
duct carrying air from the body compartment
through the blower and back into the heating

by |
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core through a single aperture in the separating

wall between the engine and body compartments.

Among other advantages of this invention is
the adjustability provided for the mounting of
the heater core in the casing. A simplicity of
manufacture is created as a result of this ad-
justability, as it will be possible to mount vari-
ous sized cores in a single standard sizeg coring.

Further advantages of this invention are found
in the synchronous operation of the control
valves. The valves which control the supply of
alr to the blower cooperate to maintain a de-
livery of a certain minimum volume of air to the
blower. Without this minimum the blower does
not operate efficiently. However, if too much air
1s supplied to the blower the heater core cannot
provide a satisfactory degree of warmth to the
alr. It is therefore imperative that without re-
gard to where the air is drawn from, either un-
circulated or recirculated, that the overall vol-
ume be maintained in a certain range This is
achieved by synchronous cooperation in the
movement of the control valves 15 and 42. Simi-
larly, the synchronous operation of the valves
IT and 20 provides an efficient distribution of the
heated air to the body compartment. This is, in a
manner, the converse of the synchronous CoOperg,-
tion of the valves 15 and 42. In the synchronous
cooperation of the operation of the valves 17 and
20, the heated air is distributed So that it is
always efficiently employed. If it is not desired
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to use the full delivery from the heated core,
with the exception of that which bleeds through
slot 31, either through the defroster tubes or
the distribution duect, it is possible to divide
up the distribution of the heated air between
these two escapes. |

The heater of this invention has the advan-
tage of being simple and rigiq in construction
and fool-proof in operation. Thus among others
the several objects of the invention as specifical-
ly aforementioned are accomplished. Obviously

-numerous changes in construction and arrange-

ment of the parts might be resorted to without
departing from the spirit of the invention as de-
fined by the claim.

I claim:

An automobile heater cooperable with the fire
wall of an autemobile passenger body including
In combination a duct system combined with a.
blower casing in the motor compartment ad-
Jacent said fire wall; a rotary blower fan in
sald casing; a central duct in said duct system
adjacent and axial to said blower fan; a heater
core in the passenger compartment adjacent said
fire wall and radial to said blower fan; a ring
extending through an opening in said fire wall
connecting said heater core to said casing of said
blower fan; a second duct extending through
sald opening in said fire wall from said pas-
senger compartment and connected to said cen-
tral duct; an orifice defining an entrance into
sald duct system on the opposite side of said
central duct from said second duct for provid-
Ing fresh air to said automobile heater: valve
means for controlling the introduction of air
to said duet system, said casing and said blower
fan through said entrance orifice and additional
valve means for controlling the introduction of
alr 10 said duct system, said casing and said
blower fan through said second duct, means at-
tached to the respective valve means to actuate
sald valve means so that as the one valve closes
the other opens and vice versg, whereby air may
be drawn from said passenger compartment
through said second duct and through said blower
fan alone or together with air from said en-
trance orifice and then through said ring to said
passenger compartment and said heater core in
a direction opposite to its original path of flow
through said second duct.

JOHN M. AUFIERO.
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