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3,283,997 
PORTABLE VENTILATORS 

Robert A. Bambenek, Glenview, and Edward J. Rollo, In, 
Des Plaines. Ill., assignors to General American Trans 
portation Corporation, Chicago, Ill., a corporation of 
New York 

Filed May 14, 1965, Ser. No. 455,694 
7 Claims. (Cl. 230-215) 

The present invention relates to portable ventilators, 
and more particularly to such ventilators of simple and 
economical construction and arrangement that may be 
readily and quickly assembled and put in use ‘for the 
purpose of supplying fresh air to the space in a shelter, 
or the like. 

It is a general object of the invention to provide a 
ventilator of the character noted, wherein the casing of 
the ventilator serves to de?ne a storage chamber for the 
elements of the ventilator when the same is not in use, 
and wherein the storage chamber mentioned serves as a 
plenum chamber for the ventilator when the same is in 
use. 

Another object of the invention is to provide a ventila 
tor of the character noted that incorporates an impeller 
that is rotatable to effect pumping of the air through the 
casing thereof, together with both manually operable 
facility and motor operable facility for rotating the im 
peller, wherein the two facilities for operating the im 
peller are independent of each other. 
A further object of the invention is to provide a venti 

lator of the character described, wherein the motor oper 
able facility mentioned essentially comprises an electric 
motor operably connected to the impeller, and wherein 
the manually operable facility mentioned essentially com 
prises a frame carrying-pedal-operated mechanism oper 
ably connected to the impeller. 
A still further object of the invention is to provide a 

ventilator of the character described, wherein the electric 
motor mentioned is housed in the casing of the'ventila 
tor, and wherein the frame mentioned is of the knock 
down type having an erected position disposed exteriorly 
of the casing of the ventilator and a storage position dis 
posed interiorly of the casing of the ventilator. 

Further features of the invention pertain to the par 
ticular construction and arrangement of the elements of 
the portable ventilator, whereby the above-outlined and 
additional operating features thereof are attained. 
The invention, both as to its organization and method 

of operation, together with further objects and advantages 
thereof, will best be under-stood by reference to the fol 
lowing speci?cation, taken in connection with the accom 
panying drawings, in which: 
FIGURE 1 is a front perspective view of a portable 

ventilator, embodying the present invention, all of the 
elements of the ventilator being housed within the box 
like casing thereof that constitutes a shipping carton there 
for; 

FIG. 2 is an enlarged plan view of the ventilator illus 
trating the manually operable facility for driving the fan 
housed in the casing of the ventilator, after this facility 
has been unpacked from the casing and erected thereupon 
for use; 

FIG. 3 is an enlarged combination side elevational 
and sectional view of the ventilator, this view being taken 
in the direction of the arrows along the offset line 3—3 
in FIG. 2; 
FIG. 4 is a fragmentary plan view of the rear portion 

of the ventilator as shown in FIG. 3; 
FIG. 5 is an enlarged exploded side elevational view 

of the manually operable facility for driving the fan in 
corporated in the ventilator, and illustrating the unitary 
character of this facility; 
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FIG. 6 is an enlarged plan view, partly broken away, 

of the casing mentioned; 
FIG. 7 is an enlarged side elevational view, partly 

broken away, of the casing mentioned; and 
FIG. 8 is an enlarged end view, partly broken away, 

of the casing mentioned. 
Referring now to the drawings, the portable ventilator 

10 there illustrated, and embodying the features of the 
present invention, comprises a casing 11 that constitutes 
a shipping'carton and housing for all of the elements of 
the ventilator, when the same is being transported from 
place to place and when the same is not in use. The 
ventilator 10 is particularly advantageous for emergency 
use to supply fresh air to a shelter, or other con?ned 
space, in the event of failure of the normal ventilating 
arrangement for the shelter. Thus, the ventilator 10 is 
of light-weight and simple construction and. arrange 
ment, and the elements thereof may ‘be readily and 
quickly assembled for use, without special tools. More 
over, the casing 11 is of compact box-like form. Speci? 
cally, the casing 11 comprises a top wall 12, a bottom 
wall 13, two side walls 14 and 15, and two end walls 
16 and 17. In the arrangement, the casing 11 may have 
the dimension: 38.6" long, 18.7" wide and 25.0" high; 
whereby the ventilator 10 is of compact construction 
when all of the elements thereof are housed in the casing 
11. The individual walls 12 to 17, inclusive, may be 
formed. of conventional corrugated ?ber board construc 
tion, each wall 12, etc., being of paper-like character and 
including smooth inner and outer sheets intimately 
bonded to an intermediate sinuous or corrugated sheet. 
The details ‘of the walls 12, etc., have not been illustrated, 
since the same are entirely conventional in the corrugated 
?ber board box manufacturing art. 

Further, the casing 11 is suitably reinforced by a plu 
rality of wooden framing members suitably secured, as 
by gluing, to the adjacent ones of the walls 12, etc., the 
framing members mentioned being arranged interiorly of 
the casing 11, as explained more fully below. Speci? 
cally, two elongated framing members 21 and 22 are re 
spectively glued in place at the two junctions of the top 
wall 12 with the side walls 14 and 15; and two elongated 
framing members 23 and 24 are respectively glued’ in 
place at the two junctions of the bottom wall 13 with the 
side walls 14 and 15. Three laterally extending framing 
members 31, 32 and 33 are arranged in longitudinally 
spaced-apart relation and glued to the adjacent interior 
surface of the top wall 12; three laterally extending fram 
ing members 34, 35 and 36 are arranged in longitudinally 
spaced-apart relation and glued to the adjacent interior 
surface of the bottom wall 13; three upstanding framing 
members 41, 42 and 43 are arranged in longitudinally 
spaced-apart relation and glued to the adjacent'interior 
surface of the side wall 14; and three upstanding framing 
members 42, 45 and 46 are arranged in longitudinally 
spaced-apart relation and glued to the adjacent interior 
surface of the side wall 15. The opposite ends of the 
members 31, 32 and 32 are suitably secured to the mem 
bers 21 and 22; the opposite ends of the members 34, 35 
and 36 are suitably secured to the members 23 and 24; 
the opposite ends of the members 41, 42 and 43 are suit 
ably secured to the members 21 and 23; and the opposite 
ends of the members 44, 45 and 46 are suitably secured 
to the members 22 and 24. The members 31, 44, 34 and 
41 provide a ?rst rigid rectangular structure within the 
casing 11; the members 32, 45, 35 and 42 provide a sec 
ond rigid rectangular structure within the casing 11; and 
the members 33, 46, 36 and 43 provide a third rigid rec 
tangular structure within the casing 11. Of course, the 
members 21, 22, 23 and 24 restrain the three structures 
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described in longitudinally spaced-apart relation, as clear 
ly shown in FIGS. 6 and 7. 
The ?rst rectangular structure de?ned by the members 

31, 44, 34 and 41 is arranged adjacent to the end wall 
16; and this ?rst rectangular structure has secured thereto 
an upstanding rectangular board 51 formed of plywood, 
or the like; which board 51 has a centrally disposed open 
ing 52 formed therethrough; and which board 51 divides 
the'interior of the casing 11 into a small chamber 53 
disposed adjacent to the end Wall 16 and a large chamber 
54 disposed adjacent to the end wall 17. The board 51 
carries a short annular duct 55 disposed in surrounding 
relation with the opening 52 and positioned in the cham 
ber 53. Also, the board 51 carries a supporting ring 56 
disposed in concentric relation with the opening 52 and 
positioned in the chamber 54. The ring 56 is arranged 
adjacent to the board 51 and supported by an open cage 
like structure 57 formed essentially of wire, as best shown 
in FIG. 8. ' 

The board 51 carries an electric motor 61 that is pro 
vided with a housing 62 supporting a rotatable operating 
shaft 63, one end of the housing 62 being directly se 
cured to the ring 56. The adjacent one end of the op 
erating shaft 63 projects from the housing 62 into the 
opening 52 and carries a multi-bladed fan 64 positioned 
within the opening 52, as best shown in FIG. 3. The 
opposite end of the operating shaft 63 projects from the 
housing 62 and carries a pulley 65 disposed longitudinally 
intermediate the two upstanding members 42 and 43, as 
best shown in FIG. 4. 
The ventilator 10 further comprises a manually op 

erable unit 70 that is normally packaged in the chamber 
54 in the casing 11, when the ventilator 10 is not in use; 
which unit 70 is somewhat similar to the frame of a bi 
cycle. In any case, when the ventilator 10 is to be put 
in use, the end wall 17 of the casing 11 is opened and 
the unit 70 is removed from the chamber 54; and the end 
wall 17 is again sealed to close the adjacent end of the 
chamber 54. The elements of the unit 70 are normally 
stored in the chamber 54 in a knocked-down condition; 
whereby the same are then assembled upon the side wall 
14 of the casing 11. 

Referring now to FIGS. 2, 3, 4 and 5, the unit 70 is of 
the knock-down .. type, as previously note-d; whereby the 
same comprises handle-bar structure 71, a seat 72, front 
stand structure 73 carrying the handle-bar structure 71 
and the seat 72, and a pedal-operated sprocket wheel 74. 
Also, the front stand structure 73 carries rear stand struc 
ture 75 that carries a rotatably mounted pulley 76. The 
sprocket wheel 74 is operatively connected by a cooperat 
ing sprocket chain 77 to the pulley 76 via a coaster mech 
anism 78. The extreme rear end of the rear stand struc 
ture 75 terminates in a pair of longitudinally spaced-apart 
members 79 that are adapted to be received in a pair 
of cooperating tubes 81 that are secured to a plate 82; 
which plate 82 extends longitudinally between the two up 
standing members 42 and 43 and is detachably secured 
thereto by cooperating removable fasteners 83. Further, 
the two pulleys 65 and 76 are interconnected by a flexible 
belt 84, the two pulleys 65 and 76 being of the V-type. 
Of course, the belt 84 extends through an upstanding slot 
14a formed in the side wall 14, as best shown in FIG. 3. 

Also, as best shown in FIG. 7, the electric motor 61 
comprises a power supply cable 91 in which there is ar 
ranged a manually operable switch 92. The switch 92 
is carried by the member 43 and is provided with a man 
ually operable control element 93 that projects through 
v‘a cooperating hole formed in the side wall 14 to the ex 
terior of the casing 11. The extreme outer end of the 
cable 91 terminates in a conventional electric plug, not 
shown, that may be inserted in a conventional electric 
socket, not shown. 

In the construction of the unit 70, the principal ele 
ments 73, 75, 79, etc., are preferably formed of aluminum 
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4 
alloy tubing, or other light-weight material, so that the 

‘ ventilator 10 has a'minimum weight'and great strength; " 
Considering now the general mode of operation of the 

ventilator 10, it will be understood that after the same 
has been assembled and is in readiness for use, the same 
may be operated either manually, by operation of the 
unit 70, or by electric power, by operation of the elec 
tric motor 61. First assume that the ventilator 10 is to 
be ‘operated manually, it is apparent that a pers-on‘may 
operate the unit 70 in the general manner of operating 
a bicycle; whereby the pedal arrangement effects rotation 
of the sprocket wheel 74 and the rotation of the pulley 
76 through the chain 77 and the coaster mechanism 78. 
Rotation of the pulley 76 effects rotation ofthe pulley 
65 through the belt 84; whereby the operating shaft 63 
of the electric motor 61 is rotated to cause rotation of the 
fan 64. Rotation of the fan 64 causes air to be pumped 
from the chamber 53 through the opening 52 provided 
in the board '51 and into the chamber 54; all for a pur 
pose more fully explained below. Now assume that the 
ventilator 10 is to be ope-rated ‘by electric power, the ‘cable 
91 is connected to the available electric power supply 
source, not shown; and the electric switch .92 is closed 
by operation of the normally operable control element 
93, so that the electricmotor 61 is energized. When the 
electric motor 61 is thus energized, the operating shaft 
63 is rotated to effect rotation of the fan 64 in the man 
ner previously explained. Rotation of the operating shaft 
63 by the electric motor 61 effects rotation of the pulley 
65 and the consequent rotation of the pulley 76 through 
the belt 84; however, this rotation of the pulley 76 is not 
transmitted to the chain 77 by virtue of the conventional 
operation of the coaster mechanism 78. 

Again referring to FIGS. 1 and 2, it is noted that the 
ventilator 10 further comprises a ?exible inlet tube or 
‘hose 101 and a ?exible outlet tube or hose 102; which 
hoses 101 and 102 are also housed in the chamber 54 
de?ned in the casing 11 .prior to unpacking the elements 
of the ventilator 10. Each of the hoses 101 and 102 may 
be formed essentially of canvas with wire rings, not 
shown, sewed or otherwise secured in place therein at 
the elbows to prevent collapse thereof, all in a well known 
manner. 

After unpacking of the casing 11, the inner end of the 
inlet tube 101 is suitably ‘secured to the duct 55, as best 
shown in FIGS. 6 and 7; and the inlet tube 101 is 
strung-out with the end wall 16 in an open condition, 
since the board 51 prevents air leakage between the two 
chambers 53 and 54 within the casing 11. With refer 
ence to the outlet tube 102, a perforated circular knock 
out 12a is formed in the top wall 12 of the casing 11, 
as best shown in FIG. 6; which knock-out 12a may be 
removed vfrom the top wall 12 to provide a correspond 
ing circular opening into the top wall 12 adjacent to the 
end wall 17; and into this opening one end of the outlet 
tube 102 may be suitably secured, as shown in FIG. 2. 
As best shown in FIG. '1, the side wall 14 of the eas 

ing 11 comprises an elongated upstanding strip-like 
kn-ocleout 14w that is removed incident to unpacking "0f 
the elements of the ventilator 10 from the casing 11 to 
provide the slot 14a therein, as shown in FIG. 3, so as to 
accommodate the passage of the belt 84 between the two 
pulleys 65 and 76, as previously explained. Also, two 
longitudinally spaced-apart circular knock-outs 14x are 
provided on opposite-sides of the knock-out 14w, which 
knock-outs 14x are disposed in alignment with the open 
ings {respectively formed in the framing members 42 and 
43, as ‘best shown in FIG. 7. When the knock-outs 14x 
are removed rtwo corresponding holes are formed in the 
side wall 14 ‘so as to accommodate the insertion of the 
members 81 therethrough, as shown in FIGS. 3 and 4 
and as previously described. ' 

Further, an elongated longitudinally extending strip~ 
like knock-out 14y is provided in the side wall 14 adja 
cent to and below the knock-out 12a provided in the top 
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wall 12. The knock-out 14y may be removed to provide 
a corresponding elongated longitudinally extending slot 
in the side wall 14 for the purpose of receiving a throttle 
plate indicated at 103 in FIG. 2; which throttle plate 103 
may be variably inserted into the slot mentioned provided 
in the side wall 14 so as correspondingly to throttle the 
passage of the air from the chamber 54 into the outlet 
tube 102. 

In the operation of the ventilator 10, the chamber 54 
communicating with the outlet tube 102 constitutes a 
plenum chamber; whereby the casing 11 not only serves 
as a packing case for the ventilator 10 for the shipping 
and storage purpose, but also serves to de?ne the plenum 
chamber for the fan 64, when the ventilator 10 is oper 
ated. 

In view of the above description, it will be understood 
that the ventilator 10 is operative to draw air through 
the inlet tube 101 and to force the air through the outlet 
tube 102, whereby either tube 101 or 102 may commu 
nicate with the shelter or desired enclosure so that foul 
air may be withdrawn from the desired enclosure and 
exhausted to the outside, or fresh air may be taken from 
the outside and pumped into the desired enclosure. 

Also, the ventilator 10 may ‘be operated by the electric 
motor 61, when a source of electric power supply is avail 
able, or the ventilator 10 may be operated manually by 
the unit 70, when no source of electric power supply is 
available. 

In either operation of the ventilator 10 mentioned, the 
same ‘has a capacity of 3000 c.|f.m. at 0.1" of water pres 
sure and 1000 c.f.m. at 0.6" of water pressure. 
The ventilator 10 is of light-weight construction so 

that one person may readily move the same about as 
required and may quickly place the same in service in a 
simple and ready manner, .as previously described. Any 
small tools, such as a screw driver, adhesive tape, etc., 
that might be required in erecting or assembling the ven 
tilator 10 are placed in the chamber 54 prior to sealing 
of the casing 11 for initial shipment to the shelter or 
other desired enclosure for storage ‘for future use in an 
emergency. 

In view of the foregoing, it is apparent that there has 
been provided a portable ventilator of improved and sim 
pli?ed construction and arrangement, wherein the casing 
for packaging and storing the elements thereof when the 
ventilator is not in use, also serves to de?ne a plenum 
chamber for the ventilator when the same is in use. 
While there has been described what is at present con 

sidered to be the preferred embodiment of the invention, 
it will be understood that various modi?cations may be 
made therein, and it is intended to cover in the appended 
claims all such modi?cations as fall within the true spirit 
and scope of the invention. 
What is claimed is: 
1. A portable ventilator comprising an enclosing cas 

ing, a partition arranged in said casing and dividing the 
interior thereof into two adjacent chambers, said parti 
tion having an opening therein communicating between 
said chambers, an impeller mounted within said casing 
adjacent to said opening, means for rotating said im 
peller, rotation of said impeller causing air to be pumped 
from one of said chambers through said opening into 
the other of said chambers, said casing having an air 
inlet communicating with said one chamber and an air 
outlet communicating with said other chamber, whereby 
said other chamber constitutes a plenum chamber posi 
tioned between said impeller and said air outlet when said 
ventilator is in use, a ?exible inlet hose adapted to be 
detachably connected to said air inlet, and a ?exible out 
let hose adapted to be detachably connected to said air 
outlet, said ?exible hoses being collapsible into compact 
form for convenient storage in said other chamber, where 
by said other chamber may constitute a storage chamber 
for said collapsed hoses when said ventilator is not in use. 
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6. 
2. The portable ventilator set forth in claim 1, wherein 

said casing is of box-like con?guration comprising top and 
bottom walls and a pair of side walls and a pair of end 
walls, and a plurality of reinforcing members arranged 
within said casing to prevent the collapse thereof, where 
by said casing also constitutes an initial shipping carton 
for said ventilator. ' 

3. The portable ventilator set forth in claim 2, wherein 
the walls of said casing are formed essentially of cor 
rugated ?ber board. 

4. A portable ventilator comprising an enclosing casing 
of box-like con?guration including top and bottom walls 
and a pair of side walls and a pair of end walls, a plu 
rality of reinforcing members arranged within said casing 
to prevent the collapse thereof, the walls of said casing 
being formed essentially of ?ber board, a partition ar 
ranged in said casing and disposed intermediate said end 
walls and dividing the interior of said easing into two 
adjacent chambers, said partition having an opening there 
in communicating between said chambers, an impeller 
mounted within said casing adjacent to said opening, 
means for rotating said impeller, rotation of said impeller 
causing air to be pumped from one of said chambers 
through said opening into the other of said chambers, said 
casing having an air inlet communicating through one of 
said end walls with said one chamber disposed adjacent 
to said one end wall, said casing having an air outlet com 
municating through said top wall with said other chamber, 
whereby said other chamber constitutes a plenum cham 
ber positioned between said impeller and said air outlet 
when said ventilator is in use, a ?exible inlet hose adapted 
to be detachably connected to said air inlet, and a ?exi 
ble outlet hose adapted to be detachably connected to 
said air outlet, said ?exible hoses being collapsible into 
compact form for convenient storage in said other cham 
ber, whereby said other chamber may constitute a stor 
age chamber for said collapsed hoses when said ventilator 
is not in use. 

5. A portable ventilator comprising an enclosing casing, ‘ 
a partition arranged in said casing and dividing the in 
terior thereof into two adjacent chambers, said partition 
having an opening therein communicating between said 
chambers, an impeller mounted within said casing adja 
cent to said opening, an electric motor mounted within 
said casing and operatively connected to said impeller, 
an electric circuit for operating said electric motor, op 
eration of said electric motor effecting rotation of said 
impeller, rotation of said impeller causing air to be 
pumped from one of said chambers through said opening‘ 
into the other of said chambers, said casing having an 
air inlet communicating with said one chamber and an 
air outlet communicating with said other chamber, where 
by said other chamber constitutes a plenum chamber po 
sitioned between said impeller and said air outlet when 
said ventilator is in use, a ?exible inlet hose adapted to 
be detachably connected to said air inlet, and a ?exible 
outlet hose adapted to be detachably connected to said air 
outlet, said ?exible hoses being collapsible into compact 
form for convenient storage in said other chamber, where 
by said other chamber may constitute a storage chamber 
for said collapsed hoses when said ventilator is not in use. 

6. A portable ventilator comprising an enclosing casing, 
a partition arranged in said casing and dividing the in 
terior thereof into two adjacent chambers, said partition 
having an opening therein communicating between said 
chambers, an impeller mounted within said casing adja 
cent to said opening, a frame unit of the knock-down 
type that may be readily assembled and disassembled, 
means for securing said frame unit in its assembled con 
dition to said casing, pedal-operated mechanism carried 
by said frame unit, means for operatively connecting said 
pedal-operated mechanism to said impeller when said 
frame unit in its assembled condition is secured to said 
casing, operation of said pedal-operated mechanism ef 
fecting rotation of said impeller, rotation of said impeller 



3,383,997‘ 
7 

causing air to be ‘pumped from one of saidchambers 
through said opening into the other of said chambers, said 
casing having an air inlet communicating with said one 
chamber and an air outlet communicating with said other 
chamber, whereby said other chamber constitutes a 
plenum‘ chamber positioned between said impeller and 
said air outlet when said ventilator is in use, said frame 
unit in its disassembled condition being in compact form 
for convenient storage in said other chamber, whereby said 
other chamber may constitute a storage chamber for said 
disassembled frame unit when said ventilator is not in use. 

7. A portable ventilator comprising an enclosing casing, 
a partition arranged in said casing and dividing the in 
terior thereof into two adjacent chambers, said partition 
having an opening therein communicating between said 
chambers, an impeller mounted within said casing adja 
cent to said opening, a frame unit of the knock-down 
type that may be readily assembled and disassembled, 
means for securing said frame unit in its assembled con 
dition to said casing, pedal-operated mechanism carried 
by said frame unit, means for operatively connecting said 
pedal-operated mechanism to said impeller when said 
frame unit in its assembled condition is secured to said 
casing, operation of said pedal-operated mechanism ef 
fecting rotation of said impeller, rotation of said impeller 
causing air to be pumped from one of said chambers 
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through said opening into the other of said "chambers, 
said casing having an air inlet communicating with ‘said 
one chamber and an air outlet communicating with said 
other chamber, whereby said other chamber constitutes 
a plenum chamber positioned between said impeller and 
said air outlet when said ventilator is in use, said frame 
unit in its disassembled condition being in compact form 
for convenient storage in said other chamber, whereby 
said other chamber may constitute a storage chamber for 
said disassembled frame unit when said ventilator is -not 
in use, a ?exible inlet hose adapted to be detachably con 
nected to said air inlet, and a ?exible outlet hose adapted 
to be detachably connected to said air outlet, said flexible 
hoses being collapsible into compact form for convenient 
storage in said other chamber, whereby said other cham 
ber may also constitute a storage chamber for said col 
lapsed hoses When said ventilator is not in use. 
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