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This invention relates to improvements in heat-~
ing apparatus, and more particularly to an im-
proved heater of so called hot water type, for
automotive vehicles and the like.

5 An object of this invention is to provide an
improved air heater for motor vehicles and the
like, wherein the fluid utilized for cooling the
engine is employed in the device as the air heat-
ing agent, such use of the engine cocling fluid

16 heing made without materially affecting the en-
gine cooling system.

A further chject of the invention is to provide
on improved heating device which is neat and
compact in construction, whicti may be readily

15 and easily installed, and which requires only a
emall mounting space.

A still further object is attained in the pro-~
vision of a heating device which is rugged in con-
struction, and which is readily applicable wher-

N2 ever a heating fluid is available to serve as a
heating agent, such a heating fluid for example,
as hot water from the cooling system of an in-
ternal combustion engine, or the like.

Still another object of this invention is at-

25 tained in the provision of a heating device which,
by reason of its improved construction and as-
sembly, may be readily and easily dismantled for
purposes of repairing and cleaning the parts
thereof.

Yet g further objeet of this invention is to pro-
vide an improved air heating device, in which
the air to be heated is given a positive motion
over a large heating surface which is confined in
a small space, the heating surface being obtained
35 by substantially dish shaped bafile plates present-
ing o series of staggered pyramidal projections.

Turther objects and advantages will appear
from the following description, and from the ap-
pended drawings.

For convenience in description, the heater de-
vice will be described as mounted on the cowl or
panelboard of 2 closed motor vehicle, since the
device is intended, primarily, for use in auto-
mobiles and the like.

Tn the drawings, Fig. 1 is a sectional side ele-
vation of an improved heater; Fig. 2 is a front
end elevation of the heater assembly; Fig. 3 is
an enlarged end elevation of a preferred form of
motor-blower coupling, as viewed from the line
50 33 in Fie. 1; Fig. 4 is an enlarged, fractional
rear end elevation of the heater device, as viewed
from line 4—4 in Fig. 1, and Fig. 8 is a trans-
verse sectional elevation of the bafile plate as-
sembly, as taken along line 5—5 in Fig. 1.

Referring now by characters of reference to
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the drawings, 10 indicates, generally, & tubular or
header member, hereinafter termed the upper
head casting. The head casting 10 is provided
with an internal partition wall 11 which divides
the space within the casting into Trelatively
smaller and larger chainbers or passages 12 and
13, respectively. Projecting rearwardly of the
member 10 and opening inte the chamber 12, is
2 tubular extension piece, or nipple 14, Con-
nected to the nipple 14, by means of a clamping
strap or collar 15, is a pipe 186, whieh, in the pres-
ent example, forms a part of the cooling system
for the engine of an automobile. The pipe 16
which may consist of a rubber hose, extends
through an opening in the cowl, or forward panel-
board 17, of the automobile. Water, heated by
the engine, is conveyed to the chamber 12
through the pipe 16, and flows out of the passage
19 through a pair of spaced openings or ports 18
formed in the upper wall portion of the head
casting 10. Air to be heated is drawn into the
open forward end of the head member 18, which
end, by preference, is provided with a screen 19
which serves to exclude dirt and foreign matter
from the heater. A pair of air exit openings are
disposed in opposite side wall portions of the
casting 10, these openings or ports, one of which
is indicated at 20, being located centrally of the
casting 10, between the water discharge ports 13.

Tocated at o distance below the intake end cast-
ing 10 is a collector or discharge head casting 21.
The casting 21 is tubular in form and may be
substantially similar to the upper casting 10. A
longitudinal partition wall 22, corresponding to
the wall portion 11 of the upper casting 10,
divides the lower casting into two internal cham-
pers 23 and 24. Disposed in the lower side wall
of the head member 21 and opening into the
water passage 24 of that member, is a pair of
spaced inlet ports 25, each of which is arranged
in vertical alisnment with one of the discharge
ports 18 of the water passage 12 in the upper
head casting 10.. Water is discharged from the
chamber 24 through a tubular extension piece, or
nipple 26, formed on the rear end wall of the
casting 21. A discharge pipe or hose 27 is con-
nected to the nipple 26 as by means of a clamping
collar 28. A pair of lateral openings, one of which
is indicated at 29, are formed in the side wall
portions of the casting 21, the openings 29 form-
ing air inlet ports for the chamber 23. The cast-
ing 21 terminates forwardly in a tubular extension
30, which, by preference, is adapted to discharge
the heated air from the casting 21 at a slight
downward angle to the horizontal longitudinal
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axis of the casting. Like the air inlet cpening of
the upper casting 10, the air discharge opening of
the casting 21 is preferably provided with a screen
31.

Alr t0 be heated, and the heating fluid are con-
ducted from the upper casting 19 to the lower
collector casting 21 through a plurality of indi-
vidual passages formed by a series of sheet metal
plates. Bach of the plates, by preference, is in-
dented or depressed to provide a plurality of stag-
gered, pyramidal raised portions, which serve to
increase the fluid contact surfaces, and thereby
augment the interconduction of heat from the
finid heating agent to the air to be heated passing
through the heater unit. In the present example,
four such heat transfer or radiator plates are em-
ployed, two outer plates 32 and two intermediate
plates 33, which provide an inner passage 34 and
two outer passages 35 arranged on opposite sides
of the inner passage. The outer passages 35 are in
fiuid conducting communication with the open-
ings 18 and 25 in the upper and lower body
castings 10 and 21, respectively, and the inner or
intermediate passage 34 communicates with the
lateral openings 20 and 29 forming ports in the
upper and lower body chambers 13 and 23, re-
spectively. Each of the plates 32 and 33 resem-
bles a shallow pan of substantially hexagonal con-
tour as best appears in Figs. 2 and 5. Each plate
is provided with an opening at one end, of a size
and shape adapted closely to fit and receive the
body casting 10, and a similar opening at its op-
posite end to receive the casting 21. In the plate
assembly, as a radiator body, Figs. 1 and 5, each of
the body castings extends transversely through a
registering series of the plate openings. Disposed
batween adjacent pairs of plates 32 and 33, and
fitting closely about the periphery of the body
members 10 and 21, are spacer sleeves 36. Each
of the sleeves or collars 36 is provided with an
opening 37 which is adapted to register with one
of the openings 18 or 25 formed in the walls of the
upper and lower body members 10 and 21, re-
spectively. Similarly, spacer collars 38 extend
about the body members between the interme-
diate plates 33. Like the collars 36, suitable ap-
ertures are provided in the collars 38, the aper-
tures being in register with the openings 20 or 29
in the side wall portions of the upper and lower
bedy castings.

The rearward end of each of the headers 10
and 21 is provided with external pipe threads
which are adapted to be engaged by the threads
of a nut 39. The nut 39 serves to secure the heat-
er aszembly o a mounting bracket 49, to be here-
irafier described, and also to clamp the plates 32
and 33 in stacked relation over the headers, and
in fiuid-tight connection with the collar mem-
bers 36 and 38, the forward plate 32 having a
portion thereof, about the apertures through
which the head members extend, seated against
shoulders 41 adjacent the forward ends of the
head members 10 and 21. If desired, washers or
gasgkets (not shown) may be disposed between

& the ends of each collar member and the marginal

portions of the plate cpenings, this expedient fur-
ther assuring a fluid-tight joint between the re-
cited members.

As has been previously mentioned, each of the
plates 32 is dished outwardly so that, when prop-
erly assembled, they may form the passages 34
and 35 therebetween. Likewise, the inner plates
35 are dished, but to a lesser extent than the
outermost plates 32. In assembly the marginal
portions of ‘the plates 32 and 33 converge for mu-
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tual, fluid-tight sectirement. Each plate is later-
ally flanged as indicated at 42. 'The flanges 42
are adapted to be clamped between a pair of
apertured clamping members 43, a series of bolts
44 extending through the clamping or frame
members 43 and the flanged portions 42 of the
plates serving to clamp the members and plate
fanges together. Obviously, suitable zaskets may
be interposed between the flanges 42, and between
the flanges and clamping plates 43, for the pur-
pose of creating a more fluid-tight junction.

As a means for inducing circulation of the
air through the heater, T provide a fan member
45 preferably disposed within the lower head
casting, immediately rearwardly of the air exit
screen 31. The fan member is fixed for rotation
on the forward end of a drive shaft 46 which
extends longitudinally through the passage 23
in the lower body casting. The drive shaft is
journalled at its forward end in a bearing arm
47, consisting of an integrally projecting portion
¢f the partition wall 22. The rearward end of
the drive shaft is journalied in the rear wall 43
of the lower head casting. An electric motor in-
dicated generally at 49, is connected in driving
relation with the shaft 48 by means of a flexible
coupling 50, the coupling consisting of a disc 51
having peripheral slots 52 for receiving lug por-
tions 53 of a coupling member 54, The moter
49 is preferably supported by means of a pair of
brackets 55 and 56, the brackets being secured,
rezpectively, to the heater support 40 and wall
portion 48 of the header 21 by any suitable means,
such as bolts 57.

The principal mounting bracket 40, previously
mentioned, has leg portions 58 which are se-
cured to the cowl or panelboard 17 as by means
of bolts 59. 'The central portion of the bracket
45 is provided with spaced openings for receiving
the externally threaded ends of the head mem-
bers 10 and 21. The nuts 39 serve to fasten the
head members, and hence the heater unit, to the
bracket.

While the operation, and the courses which
the air and heating fuid pursue through the
various chambers and passages of the heater, as
shown by suitable indicia, such as the arrows 69
indicating the direction of air flow, and the ar-
rows 61 showing the direction of fluid flow, is
thought to be clear from the foregoing descrip-
tion, for purposes of completeness these points
will be reviewed as follows: Watar or other eqguiv-
alent cooling agent which has been heated by rea-
son of ifs passage through the automobile en-
gine, enters the chamber or passage 12 in the
upper head casting 10 through the rubber Lose
16 and nipple 14. The fluid flows from the cham-
ber 12 through the ports 18 and 37 in the head
casting 10 and spacer collars 38, respectively,
and flows downwardly through the vertical pas-
sages 35 formed between adjacent plates 32 and
33.
enters the chamber 24 in the lower head casting
21 through the ports 87 and 25. From the cham-
ber 24 the fluid is returned to the cooling systemy
of the engine through the hose 27. ¥t will appear
that the course of the fluid through the heater
is in accord with the normal path of the convec-
tion current sst up in the cooling 'system, the
path of flow being indicated by the arrows 81.
A positive flow of the fuid through the heater
is assured by the usual pump or impeller which
forms a part of all modern autcmotive engine
fluid cooling systems.

Alr is drawn into the chamber 13 in the upper

From the vertical passages 35 the water:
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head casting through the seréen 19, From the
chamber 13 the air passes through the lateral
ports 20 into the vertical passageway 34, formed
between the plates 33. Due to the irregular sur-
5 face of the plates 33, the air stream is rendered
turbulent, hence the time in which the air is in
contact with the heated plates 33, is increased.
Tnduced by the action of the fan member 42, the
air is drawn through the ports 29 in the chamber
10 23 cf the lower head casting 21, and is expelled
from the header 21 through the screen 31.

From the foregoing description it will appear
that, in accordance with the cbjects hereinabove
set forth, I have provided an economical heater

15 of extremely simple construction, which is adapt-
ed for easy cleaning and repairing.
while the invention has been shown and de-
scribed with reference to a single particularly
preferred embodiment, it is to be understood that
various changes may be made in the device here-~
in shown and described without departing from
the spirit and full intended scope of the inven-
tion as defined by the appended claims.
1 claim as my invention: . v
9z 1. Aheater including a radiator body, and head-
ers constituting means for circulating distinct
heating and heated fluids through the body, the
pody including sheet metal radiating élements,
apertured to receive, and stacked over the head-
a0 ers, and means for keeping the elements in spaced
relation adjacent and between the headers, the
radiating elements being marginally secured to-
gether beyond the headers.

9. A heater unit including 2 plurality of in-

35 dented plate members, spaced to form an inner
passage and outer passages therebetween, a plu-
rality of tubular members extending transversely
through said plate members, each tubular mem-
ver having wall apertures opening respectively

4¢ into said inner passage and communicating with
one of said outer passages, and means dividing
the interior of each tubular member into a plu-
rality of separate chambers.

3 Tn an air heater, a pair of tubular header

& elements in spaced relation, a plurality of sheet
metal plates mounted in spaced relation over
soid header elements, spacers for the plates, car-
ried by the header elements, means for clamping
the plates and spacers into assembled relation to

;¢ the header elements, means for circulating air
into one of said header elements, between certain
of the plates and through the other header ele-
ment, and means for circulating a heating fluid
into and between the header elements and be-

35 tween other of the plates.

4. A heater including a plurality of plate-like
elements disposed in spaced relation so as to pro-
vide passages thersbetween, each of the plates
heing provided with endwise spaced apertures, de-

5 tachable clamping means securing the plates to-
gether in fuid tight relation, near opposite mar-
gins, the plates being mounted with corresponding
apertures in registering relation, header elements
near the opposite ends of the plate assembly, each

53 of the headers extending through a registering
series of the plate apertures, spacers carried by
the headers, and means coacting with the head-
ers for clamping the plates and spacers in assem-
bled relation to the headers, each of the headers

o being provided with inlet and outlet ports for air
or other fiuid to be heated, and provided with inlet
and outlet ports for & heating fluid.

5. In o heater of unit type, a plurality of plates
stacked in spaced relation to provide distinct pas-

w5 sages therebetween, respectively adapted for dis-

[ 22
=
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tinet cireulated fluids, miéats clamping the plates
together near their periphery, the plates being
transversely apertured, in register near each end
of the assembly, tubular members extending
through the registering apertures, one near eacs
opposite end of the heater unit, means associated
with the tubular members for maintaining the
plates in spaced relation, and securing the plates
in fluid-tight relation to the tubular members,
and means for circulating distinct fuids in adja-
cent separate passages through the tubular mem-
bers and between the plates. :

6. A heater unit comprising a plurality - of
plate-like members, spaced to form outer pas-
sages and an inner passage therebetween, tubu~
1ar members extending transversely through said
plate-like rnembers, each tubular member hav-
ing a plurality of wall openings, certain of said
openings communicating with said inner passage,
and other of the openings communicating with
said outer passages, and meens dividing the inte-
rior of each tubular member into a plurality of
separate - receiving chambers for handling, re-
spectively, a heated fluid and a heating fluid.

7. A heater unit comprising a plurality of cor-
rugated plate-like members, spaced to form outer
passages and an inner passage therebetween,
tubular members extending transversely through
said plate members, a partition in each tubular

member dividing the interior of the member into I

separate chambers, each tubular member having
at least one wall opening interconnecting one of
its chambers with said inner passage, and having
like openings serving to interconnect the remain-
ing chambers and the cuter passages.

8. ‘A -heater unit comprising & plurality of
corrugated plate members, marginally secured
together in spaced relation to form outer com-
partments and an inner compartment therebe-
tween, spaced tubular members extending trans-
versely through sald plate members, a partition
dividing the interior of each tubular member into
separate chambers, passages interconnecting said
inner compartinent with one of said chambers
in-each tubular member, similar passages inter-
connecting the outer compartments with the
other of said chambers in each tubular member,
and an inlet and outlet fitting associated with
each tubular member.

9. An air heater unit comprising a plurality of
sheet metal plates, marginally bent together and
secured in spaced relation to form outer com-
partments and an inner compartment therebe-
tween, spaced tubular members extending trans-
versely through said plates, & partition dividing
the interior of each tubular member into separate
chambers, passages interconnecting said inner
compartment with one of said chambers in each
tubular member, similar passages interconnect-

ing the outer compartments with the other of i

said chambers, an air inlet port in one of said
tubular members, an air outlet port in the other
of said tubular members, and means disposed ad-
jacent one of said ports for causing a continuous
flow of air through the unif.

10. An air heater unit comprising a plurality
of plate members, marginally secured together,
with their intermediate areas in spaced relation
to form outer compartments and an inner com-
partment therebetween, spaced tubular members
extending transversely through said plate mem-
bers, a partition dividing the interior of each
tubular member into separate chambers, passages
interconnecting said inner compartment with one
of said chambers in each tubular member, similar
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passages interconnecting the outer compartments
with the other of said chambers, an air inlet in
one of said tubular members, an air outlet in the

other of said tubular members, and means dis~

Posed adjacent said air outlet for causing a con-
tinuous flow of air therethroush, said means in-
cluding a blower member within one tubular mem-
ber, and a driving motor therefor mounted ex-
ternally of said tubular member.

11. In a heat-exchanging device, a body por-
tion comprising a plurality of plates oppositely
dished to provide passages between adjacent pairs
thereof, means marginally securing the plates
together in assembled relation, a pair of tubular
members extending transversely through said
plates, each of said tubular members having open-
ings communicating with said passages, and
means in each tubular member dividing the in-
terior thereof into separate chambers.

12. In a heat-exchanging device, a body por-
tion comprising a plurality of plates, depressed in
opposite directions to provide passages between
adjacent pairs thereof, means marginally secur-
ing the plates in assembly, and tubular members
extending transversely through said plates and
having openings therein communicating with said
passages, the plates forming the walls of said
passages being indented or depressed to present
a staggered series of projections whereby to in-
crease the radiating surface of said plates.

13. In a heat-exchanging device, a hody por-
tion comprising a pair of plates, having oppositely
depressed -areas, to provide a chamber therebe-
tween, said plates being formed to present a series
of projections whereby to increase the heat-ex-
changing surface of the plates, means within said
chamber dividing it into o plurality of separate
chambers, and a plurality of tubular members
extending transversely through said plates and
dividing means, said members having wall opsn-
ings communicating with said chambers.

14. In a heat-exchanging device, a body por-
tion comprising a pair of plates, oppositely dished
to provide a chamber therebetween, means mar-
ginally securing said plates in assembled relg-
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tion, means partitioning said chamber info g
plurality of individual, laterally adjacent pas-
sages of irregular section, spaced tubular mem-
bers extending through said plates and parti-
tioning means, each of said tubular members hay-
ing wall openings communicating with one of
said passages.

15. In a heat-exchanging device, a body por-
tion comprising a pair of plates oppositely dished
to provide a chamber therebetween, means may-
ginally securing said plates in assembled rela-
tion, partitions dividing said chamber into a
plurality of individual, laterally adjacent pas-
sages, said partitions being indented %o present a
series of staggered projections, whereby to.in-
crease their heat-exchanging surface, and a plu-
rality of tubular members extending laterally
through said plates and partitions, each tubular
member being provided with a wall opening com-
municating with one of said passages.

16. A heater including a plurality of indented
plate-like elements disposed in spaced relation so
as to provide passages therebetween, each of the
plates being provided with endwise spaced aper-
tures, detachable spacing and clamping members
securing the plates in assembly in fluid tight rela-
tion, near opposite margins, the plates being
mounted with corresponding apertures in regis-
tering relation, header elements, each extending

through a registering series of the plate aper- 1

tures, and each having a shouldered portion near
one end adapted to engage external marginal
portions of the plate assembly, each header be-
Ing provided further with an externally threaded
portion on its opposite end, to receive the com-
panion threaded portion of an assembly nut for
clamping the plates and spacing members in
assembled relation to the header, between said
header sheculder portion and said clamping nut,
and each of the headers bheing provided with inlet
and outlet ports for air or other fiuid to be heated,
and provided with inlet and outlet ports for a
heating fluid.
CHESTER R. PIEPER.
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