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To all whon, it may concerni. , , , 
Be it known that I, ADOLPH. F. RoTH, a 

. citizen of the United States, and a resident 
of Newark, in the county of Essex and State 

5 of New Jersey, have invented certain new 
and useful Improvements in a Centrifugal 
Fan, of which the following is a full, clear, 
and exact specification. - 
This invention relates, more particularly, 

to a class of devices adapted to be used for 
circulating air. 
My invention has for its object primarily 

to provide a fan designed to be employed. 
in factories, restaurants, halls, buildings and 
elsewhere: for maintaining healthful atmos 
pheric conditions by causing effectual ex 
haustion of the air when charged with ex 
cessive heat, Smoke, gaseous or acid fumes 
and other impurities as well as adapted for 
circulating air for cooling purposes and for 
circulating radiated hot air for heating pur 
poses. The fani may, also be used as an air 
blower, and is adapted to be centrifugally 
driven by wind or any suitable power; such 

5 as an electric motor; the fan being of a form 
serving to prevent contact of the exhausted. 
air, with the motor to overcome tendency to 
prefaaturely damage: the parts thereof. 
The invention contemplates mainly, the 

provision of a surface element or fiat disk 
which serves as: a baffle and protector, and 
this element has a central hub portion which 
may be motinted on the shaft of an electri. 
cally driven motor, or "other power. Fixed 
on, one face of the surface element surround 
ing its hub, portion are spaced radially dis 
posed sets of air-suction elements or blades, 
each set composed of a multiple of spaced 
members, and the members of each set of 
the blades are bent substantially similar to 
the curvature of a tube or cone, while the 
outermost parts of the edges of the ends of 
each set of the blades are tapered toward the 
centers lengthwise thereof as well as tapered 

45 toward the hub portion of the surface ele 
ment. When the fan is: driven the air, cur 
rents: caused by the blades will be back 
stopped by the baffle, surface element, and 
the air currents will tend to be received in 

50 the inner ends of the blades for discharge 
in helical currents through the outer ends 
of the blades. The tendency to static pres 
sure of the air currents at the hub portion 
of the surface element will thereby be pre 

55 vented and effectual atmospheric circulation 
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will be accomplished whether the fan is 
driven at a slow or fast speed. 
A further object of the invention is, to 

provide a centrifugal fan of a simple, effi 
cient, and durable construction which may 60 
be made in any appropriate size and shape. 
With these and other objects in view the 

invention will be hereinafter more fully ex plained with reference to the accompanying 
drawing forming a part of this specification 65 
in which sinhilar characters of reference in 
dicate corresponding parts in all the views, 
and will then be pointed out in the claims at 
the end of the description. 

in the drawing, Figure 1 is a front eleva- 70 
tion of one form of centrifugal fan embody 
ing my invention. - . 

Fig. 2 is an enlarged fragmentary view 
showing a side elevation of the fan applied 
to an electric motor as well as showing the 75 
manner of its tise for exhausting air. 

Fig. 3 is an enlarged front, elevation of an 
assembled set of the blades used in the fan. 

Fig. 4 is an enlarged plan of the blank 
from which one of the blades is formed, and 80 Fig. 5 is an enlaiged plan of the 15tank 
from which the second blade is formed. 
The fan has a surface element or flat disk 

or plate 10 which imay be of any appropriate 
shape and size, though the diskis preferably 85 
circular with a hub portion, as 11, in its 'cen. 
tral part, and in practice the hub. portion 
of the surface element or disk, 10 nay be 
mounted on the shaft, as 12, of an electric. 
motor, as 13, or other suitable power driving 90 
means whereby the disk will be centrifu 
gally driven. 
On the face of the disk 10 opposite the 

shaft. 12 may be one or a number of sets of 
multiple or pairs of air-suction elements or 95 
blades, as 14. In the drawing is shown a 
form of the fan having four sets or pairs of 
the blades, all of which are of similar forma 
tions, and these blades are arranged equi 
distant apart surrounding the hub portion 100 
11 of the disk as well as being disposed 
radially. relative to the hub portion. 

Each set of the blades 14 may be in pairs, 
as shown, to include an inner member 15 
and an outer member 16 spaced from the in- 105 
ner member, and each member of each pair 
of blades is formed from a blank, as 17, 
which may be of pliable sheet metal. The 
blanks of the inner members 15 of the blades 
are smaller than the blanks of the outer 110 
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members of the blades. Each of the blanks 
is approximately triangular in shape having 
two right-angled straight edges, as 18, 9, 
while the inclined edge of each blank may 
be outwardly curved, as at 20, and one of the 
corner portions of each blank may be cut 
away transversely, as at 21, in parallel re 
lation to the straight edge 19 of the blank. 
Each blank of the members of each pair of 
the blades is bent so that the part at the edge 
21 overlaps the central portion of the 
straight edge 19 to provide each blade with 
curved surfaces corresponding to the curva 
ture of the surfaces of a tube or split tube 
so that the blades will be of forms for talk 
ing currents of air with minimum resistance. 
The walls of the members of each pair of the 
blades are thereby substantially cone-shaped 
or cylindrical, and by curling the blank of 
each member of each pair of the blades with 
the edge 21 lapping upon the edge 19, por 
tions of the edges of the open ends of each 
member are tapered as at 22, 23, toward 
the center of the length of the blade. Each 
pair of the blades are assembled with the in 
ner member 15 being inserted within the 
outer member 16, and the inner members of 
the blades being Smaller than the Outer men 
bers, the tapered parts of the members of 
each blade are spaced apart, as shown. 
The sets of blades are arranged on the 

disk 10 with the outer faces of the triangled 
edge parts of the outer members of the 
blades lying upon the disk, and the sets of 
blades are also arranged with the triangled 
edges of the members of the blades being in 
spaced parallel relation in cruciform fash 
ion surrounding the hub portion. The ta 
pered parts of the members of the blades 
are thereby disposed outermost from the 
disk, and the axes of the cylindrical or coni 
cal blades are substantially tangential to the 
hub portion. The blades may be secured to 
the disk by riveting or otherwise fastening, 
as at 24, the overlapping edge parts of the 
members of each blade to the disk, and the 
outer members 16 of the blades may be con 
nected by means of a ring or band, as 25, 
having spaced parts riveted, as at 25, to 
each of the outer members, in Order to re 
inforce the blades against tendency to 
swerve from their normal positions when 
under the pressure of suctional air-currents 
during the operation of the fan. 
The fan may be employed in any suitable 

manner in factories, restaurants, buildings, 
cars, boats and elsewhere for producing Sani 
tary atmospheric conditions by exhausting 
the air when charged with excessive heat, 
smoke, gaseous or acid fumes and other im 
purities as well as being adapted for cooling 
purposes and for circulating radiated hot 
air for heating purposes or the fan may be 
used as an air blower. In the drawing is 
illustrated the employment of the fan for 
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exhausting purposes, and wherein the fan 
with the shaft 12 and motor 13 is mounted 
in spaced relation to the outlet end, as 26, 
of a tubular duct or hood, as 27, which may 
lead from the place or iocality from which 
air is to be exhausted. The fan is also ar 
ranged so that the blades 14 are in opposi 
tion to the outlet of the hood, and when the 
fan is driven by the operation of the motor 
the air-currents from the hood will be suc 
tionally drawn by the inner ends of the 
members of the blades for passage through 
the outer ends of the blades and the currents 
of air will be admitted in spiral currents 
from the hub portion of the disk for pas 
Sage and discharge through all members of 
the blades. The tendency to static air pres 
sure prevailing at the hub will thereby be 
prevented, and the disk 1.0 serving as a baffle 
for receiving the currents of air provides 
unusual efficiency in the operation of the 
fan whether driven at low or fast speeds, the 
disk also serving as a protector for the motor 
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against liability to damage by contact with 
the exhausted currents of air. 

in the foregoing description, I have em 
bodied the preferred form of my invention, 
but I do not wish to be understood as limit 
ing myself thereto, as I am aware that modi 
fications may be made therein without de 
porting from the principle or sacrificing any 
of the advantages of this invention, there 
fore, I reserve to myself the right to make 
such changes as fairly fall within the scope 
thereof. 

Having thus described my invention, I. 
claim as new and desire to secure by Letters 
Patent:- 

1. A centrifugal fan, comprising a baffle 
Surface element with a hub portion, a 
plurality of sets of spaced interfitting air 
Suction elements fixed on one face of the Star 
face element surrounding the hub portion 
and each air-suction element including 
spaced inner and outer members, and the 
members of each pair of Said air-suction ele 
ments curved approximately similar to the 
curvature of a tube, and all of the air suc 
tion elements being disposed radially re 
lative to the hub portion of the surface ele 
ment whereby the axes of said members are 
substantially tangential to the hub portion, 
the Outer parts of the edges of the ends of 
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the members of each pair of the air-suction 
elements being tapered toward the centers 
of the lengths of the members as well as 
tapered toward the hub portion of the sur 
face elements, and means connecting the 
Outer faces of the outer members of all of 
the air-Suction elements. . . . . . . . . . . 

2. A centrifugal fan, comprising a baffle 
Surface element with a hub portion, and a 
plurality of sets of spaced interfitting air 
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Suction elements on one face of the surface 
element Surrounding the hub portion and 



each air-suction element including spaced 
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inner and outer members, the members of 
each pair of said air-suction elements hav 
ing walls curved approximately similar to 
the curvature of a slitted tube and the edges 
of the slits being fastened to the surface ele 
ment whereby all of the air-suction elements 
are disposed radially relative to the hub 
portion of the surface element with the axes 
of said members substantially tangential to 
the hub portion. 

3. A centrifugal fan, comprising a baffle 
surface element with a hub portion, and a 
plurality of sets of spaced interfitting air 
suction elements on one face of the surface 
element surrounding the hub portion and 
each air-suction element including spaced 
inner and outer members, the members of 
each pair of said air-suction elements hav 
ing walls curved approximately similar to 
the curvature of a slitted tube and the edges 
of the slits being fastened to the sur 
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face element whereby all of the air 
suction elements are disposed radially rel 
ative to the hub portion of the surface ele 
ment with the axes of said members Sub 
stantially tangential to the hub portion, the 
outer parts of the edges of the ends of the 
members of each pair of the air-suction ele 
ments being tapered toward the centers of 
the lengths of the members as well as tapered 
toward the hub portion of the surface ele 
ment. 

4. A centrifugal fan, comprising a disk 
with a hub portion, and a plurality of spaced 
pairs of blades fixed on one face of the disk 
surrounding the hub polition and each blade 
inciading spaced inner and outer members, 

40 
the members of each pair of said blades 
curved approximately similar to the curva 
ture of a sitted tuie and the edges of the slits 
being fastened to the surface element by a 
common means, and all of the blades being 
disposed radially relative to the hub portion 
of the disk whereby the axes of said blades 
are substantially tangential to the hub por 
tion. 

5. A centrifugal fan, comprising a disk 
with a hub portion, a plurality of spaced 
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pairs of blades fixed on one face of the disk 
surrounding the hub portion each blade in 
ciuding spaced inner and outer members, the 
members of each pair of said blades curved 
approximately similar to the curvature of 
a tube, and all of the blades being disposed 

3. 

radially relative to the hub portion of the 
disk whereby the axes of said blades are 
Substantially tangential to the hub portion 
the outer parts of the edges of the ends of 
the membel's of each pair of blades being 
tapered toward the centers of the lengths of 
the blades as well as tapered toward the 
hub portion of the disk. 

6. A centrifugal fan, comprising a disk 
with a hub portion, and a plurality of spaced 
pairs of blades on one face of the disk sur 
rounding the hub portion and each blade 
including spaced inner and outer members, 
the members of each pair of said blades hav 
ing walls curved approximately similar to the 
curvature of a slitted tube and the edges of 
the slits being fastened to the disk whereby all 
of the blades are disposed radially relative to 
the hub portion of the disk with the axes 
of said members substantially tangential to 
the hub portion, and a band secured on the 
outer faces of all of the outer members of 
the blades. . . " 

7. A centrifugal fan, comprising a disk 
with a hub portion, a plurality of spaced 
pairs of blades on one face of the disk sur 
Founding the hub portion, each blade in 
cluding spaced inner and outer members and 
the members of each pair of said blades hav 
ing walls curved approximately similar to 
the curvature of a slitted tube and the edges 
of the slits being fastened to the disk where 
by all of the blades are disposed radially rel 
ative to the hub portion of the disk with 
the axes of said members substantially 
tangential to the hub portion, the outer parts 
of the edges of the ends of the members of 
each pair of the blades being tapered to 
ward the centers of the lengths of the mem 
bers as well as tapered toward the hub 
portion, and a band secured on the outer 
faces of all of the outer members of the 
blades. 

8. A centrifugal fan comprising a disk, 
a ring spaced forwardly of the disk and a 
plurality of tubular blades interposed be 
tween the disk and ring, a second tubular 
blade within each of the first mentioned 
blades and connected there with. 

This specification signed and witnessed 
this 29th day of May A. D. 1923. 

ADOLPH. F. ROTH. 
Witnesses: 

R. M. WALKER, 
FREDERICK MYER. 
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