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UNITED STATES PATENT OFFICE 
22,868 

FAN CONSTRUCTION 

Carl E. Meyerhoefer, Brooklyn, N. Y., assignor 
to E. A. Laboratories, Inc., Brooklyn, N.Y., a 
corporation of New York 

Application August 2, 1937, Serial No. 58,669 
(C. 230-44) 2 Claims. 

This invention relates to a structurally and 
functionally improved heat transfer and fan 
unit, and in its more specific aspects, aims to 
provide an article of this character which will 
be ideally suited for use in connection with the 
interiors of vehicles. 

It is an object of the invention to furnish a 
heat transfer mechanism-and especially a unit 
to be employed as a heater-which mechanism 
Will embody relatively few parts, each individ 
ually simple and rugged in construction and ca 
pable of production and assembly largely by au 
tomatic machinery and unskilled labor. 
A further object of the invention is that of 

constructing a unit of this type, and by means 
of which a large volume of air may be effectively 
distributed. . 
An additional object is that of providing an 

air impelling structure, and also a method for 
producing such structure and by means of which 
the cost of manufacture of the air impeller may 
be reduced to a minimum, aside from the fact 
that Such unit will operate with high efficiency. 
With these and other objects in mind, refer 

ence is had to the attached sheets of drawings, 
illustrating practical embodiments of the inven 
tion, and in which: 

Fig. 1 is a face view of an air impeller or fan; 
Fig. 2 is a transverse sectional view, taken 

along the line 2-2 and in the direction of the 
arrows as indicated in Fig. 1; 

Fig. 3 is a view similar to Fig. 1 but showing 
a slightly different form of impeller construc 
tion; 

Fig. 4 is a transverse sectional view taken 
along the lines - and in the direction of the 
arrows as indicated in Fig. 3; 

Fig. 5 is a sectional plan view taken through 
a complete heat transfer unit, but showing the 
core, fan and motor casing in elevation; 

Fig. 6 is a rear view of the unit as illustrated 
in Fig. 5 and taken along the lines 6-6 and in 
the direction of the arrows as indicated in that 
figure; it being, moreover, noted that certain of 
the parts have been broken away to disclose un 
derlying constructions; 

Fig. 7 is a fragmentary perspective view of a 
portion of the heater assembly, and 

Fig. 8 is a view similar to Fig. 6 but illustrats 
ing a slightly different form of construction. , 

Referring primarily to Figs. 5 and 6, it will 
be observed that the numeral ie indicates a 
heating core, including, for example, spaced 
heads between which a heat transfer structure 
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different forms but preferably, and for the pur 
pose of the present specification, is to be con 
sidered as a cellular type radiator, extending 
from the heads or tubes , which may be con 
nected with the circulating System of the engine 
of a notor vehicle, or otherwise. In any event, 
hot or cold fluid is circulated through these tubes 
and through the heat transfer core. The edges 
of the core are enclosed by a casing 2, and this 
casing extends rearwardly of the core. The en 
tire unit may be mounted by means of brackets 
3. Directly or indirectly coupled to these 
brackets is a motor mounting plate or Web & 
supporting a motor casing 5. The shaft 6. Of 
this motor has attached to it an air impeller, aS 
for example, by hub and set screW 8. 
A shroud plate assembly is formed by tele 

scoping and seaming within the main casing 2 
a further casing section comprising a rear Wall 
plate 2 formed With a central annular opening 
and a flange 22. This flange 22 is preferably 
continued to form mounting arms 9 to receive 
or support resilient studs 9' which bear against 
and retain the core assembly in position. Within 
and adjacent the forward portion of the casing 
2. If desired, the mounting arms 9 may be 

separate plates or any other convenient struc 
ture. . 
Secured forward of and spaced from the rear 

wall plate 2 are a pair of flanged plates 2), 
each presenting arcuate inner edges and coop 
erating to form a central annular opening of a 
greater area than the opening in the rear plate 
2. The plates 2 may be conveniently at 
tached to the inner face of flange 22. 
Now, with regard to the air impeller operated 

by shaft 6, attention is directed to FigS. and 
2 in which the numeral 23 indicates a multi 
bladed fan, having a central opening within the 
central area of Which hub f is affixed. This 
fan, as shown in Fig. 2, may be integral with a 
flange 24 extending forwardly from its blade 
tips. This flange or collar, has adjacent its for 
Ward edge an outwardly extending flange 25. As 
illustrated in Fig. 1, this flange-at the conclu 
Sion of one of the initial steps of manufacture 
may present a plurality of tangentially extend 
ing projections 26. Preferably these projec 
tions are tapered outwardly and a slitting op 
eration is resorted to along a line which is a 
continuation of their inner edges. Thereafter, 
they are bent along a line perpendicular (or sub 
stantially SO) to their outer edges and adjacent 
the base of such edges. Such line of bending 

extends. This structure may take numerous has been indicated at 27. It follows that if these 
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projections are bent to extend perpendicular to 
flange 25 and forwardly as indicated in Figs. 1 
and 2, an annular series of vanes or blades 28 
is presented. Each of these extends at an angle 
to a line projecting radially from the hull and 
it follows that by this structure a blower wheel 
assembly is furnished. Obviously, if this as 
sembly is rotated, air will Ge impelled between 
fan blades 23. Additionally, due to the inclina 
tion of blades or vanes 28, air will be drawn in 
wardly over flange 24 and be radially distributed 
by these vanes. 

In the figures just considered a structure is 
presented in which air is preferably sucked 
through the core by both the fan and blower 
wheel. Returning to a consideration of Fig. 5, 
it will be understood that air drawn rearwardly 
by the fan will be deflected by means of any 

- desired structure (not shown) and particularly 
by a structure having the functional character 
istics illustrated in my prior Patent No. 2,087,160, 
issued July 13, 1937. The air distributed by 
the blower wheel will, of course, be projected into 
the space between plates 20 and 2 for the pur 
pose hereinafter brought out. 

In the form of impeller shown in Figs. 3 and 4, 
it is preferred that precisely the same structure 
be employed with reference to the blower wheel 
as that which has heretofore been described. 
However, this form of impeller is primarily de 
signed where the air is to be drawn inwardly by 
the blower wheel and projected outwardly by the 
fan. 
spects by merely reversing the angle of blades 23, 
as shown in FigS. i and 2, a similar result could 
be achieved, and in neither event would inter 
ference Occur between the opposed air flows be 
cause of the cellular or equivalent structure emi 
bodied in the core, and as a consequence of which, 
segregation of the opposed currents results. 
However, where such opposed flow is to occur, 
it is preferable that the fan be located as in 
dicated in Fig. 5, or in other words, spaced to a 
material extent from the core. One of the ad 
vantages of the construction shown in Figs. 1 and 
2 is that the fan and blower wheel are integral, 
although this need not necessarily be the case. 
Where a construction such as that illustrated in 
Figs, 3 and 4 is to be employed, it does not appear 
feasible to make the parts of one piece. There 
fore, flange 24 may be slitted at a number of 
points and, as indicated at 29, provide tongue 
portions 3 - which, by spot welding or otherwise, 
may be secured to the blades 3 of the fan. Thus, 
again, the impeller may in effect be considered as 
a Single unit and the operation thereof will be 
obvious. In the latter form of construction the 
fan will lie in proper relationship with respect 
to the edges or openings of plates 2, and thus 
a maximum volume of air will be projected 
through the core. 

Now, with a view to distributing the air dis 
charged by the blower wheel, it will be observed, 
as in Fig. 6, that ducts 32 may extend from each 
Corner of the casing and afford passages which 
may be conveniently coupled to the tubes, or 
otherwise, which latter are connected, for exam 

It will be understood that in certain re 
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2,277,868 
ple, to openings or nozzles situated adjacent the 
windshield, or other desired portion of the ve 
hicle. A distinct advantage is, of course, derived 
by the use of individual ducts and the inner ends 
of these ducts, or passages, may conveniently be 
provided in the following manner: 
AS shown in Figs. 6 and 7, the flange 22 of the 

Shroud plate assembly is slitted to furnish a 
tongue portion 33 and the latter is bent inwardly 
to extend at a tangent to the elements of the 
blower wheel. In line with the opening thus fur 
nished, the casing is cut away, and in fact the 
opening furnished through the latter should, 
preferably, be of larger area than the opening 
through flange 22. A duct 34 of rectangular or 
other configuration, overlies flange 22 and pro 
vides a passageway in line with the opening 
through the latter. This duct extends flush with, 
and forms a continuation of, casing f2. Conse 
quently, properly extending discharge passages 
are furnished for the air which is radially dis 
tributed by the blower wheel. 

In many respects it is preferred to have these 
passages extending outwardly from the side edges 
of the casing, but if a greater “pick-up' space 
is desired for the blower wheel, and in advance 
of these passages, then they may be located as 
shown in Fig. 8. In this figure a construction 
identical to that aforedescribed is employed with 
the exception only that the passageways extend 
perpendicularly to the longitudinal edges of cas 
ing 2. However, it will be apparent that under 
these circumstances practically the entire effec 
tive Space between one passageway and the next 
adjacent passageway may be employed by the 
blower wheel to collect air for discharge through 
Such passageways. Obviously while it is desir 
able to employ a pair of discharge passages, a 
greater or lesser number of the same might be 
utilized. 
Thus, among others, the several objects of 

the invention, as specifically aforenoted, are 
achieved. It will be understood that numerous 
changes in construction and method and rear 
rangement of the parts, might be resorted to 
without departing from the spirit of the inven 
tion as defined by the claims. 
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Having described my invention what I claim 
as new, and desire to secure by Letters Patent, 
is: 

1. As an article of manufacture, a fan, a flange 
extending angularly from and connected to the 
tips of the fan blades, an outwardly extending 
flange projecting from the edge of said first 
named flange, and a plurality of vanes extend 
ing angularly from said last named flange, said 
vanes Overlying said first named flange and be 
ing tapered towards their outer ends. 

2. As an article of manufacture, an air impel 
ler comprising a fan, a flange secured to the 
blade tips of said fan and extending outwardly 
therefrom, a further flange extending from the 
Outer edge of Said first named flange, and a plu 
rality of vanes extending from said last named 
flange and inwardly towards the plane in which 
Said fan blades are situated. 

CARLE, MEYERHOEFER. 
  


