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To all whom it may concern:

Be it known that we, Cxarres J. Rans-
BURG, WirLiaM A. Purvuirs, and Freperiox
E. Sworg, Jr., citizens of the United States,
residing in Philadelphia, county of Phila-
delphia, and State of Pennsylvania, have in-
vented new and wseful Improvements in
Portable Thermal Fans, of which the fol-
lowing is a specification.

Our invention relates to a fan or blower
driven by a thermal engine, and. more par-
ticularly to a fan or blower so driven which,
with the driving engine, shall be compact
and portable for use as a domestic or office
fan similar to the now commonly used elec-
tric fan for like purposes.

It is the object of our invention to provide
such a high speed portable fan which may
be driven by a thermal engine, in which the
combustion of gas, alcohol or other suitable

~ material, is economically employed in con-
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nection with an air engine to drive at rela-
tively high economy a fan at suitably high
speed, the entire combination of fan and en-
gine to be compact and preferably portable.
To this end we have produced a highly effi-
cient and high speed engine of the type de-
scribed, and have combined the same with a
fan in compact and practical manner, where-
by a high speed portable thermal fan is pro-
duced. ‘ ,
Our invention resides in the features here-
inafter - described. and pointed out in the
claims. :
For an illustration of one of the many

.. forms-our invention may take, reference is
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to be had to the accompanying drawings, in
which: ‘

. Figure 1 is a front elevational view of a
portable fan involving our invention. Fig.
2 is a rear elevational view of parts of the
same, on larger scale, a cover being removed
to show parts within a casing. Fltff. 3isa
vertical cross sectional view, on a scale larger
than Figs. 1 and 2, taken at right angles to
Fig. 1. Fig. 4 is a fragmentary view illus-

~ trating the mode of fastening the fan shafi
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- form of agitator, having its interior in com-’

to the casing and of introducing the pinion.

Fig. 5 is a top plan view of the burner with

the upper cylinder shown in horizontal sec-
tion. Fig. 6 is a view showing a modified

munication with the outer air.
Referring tc the drawings, a base 1 sup-

pivotal pin 3.

ports the entire apparatus, and such base
may be placed upon a desk, mantel, or any
other suitable support, the entire fan and
base being portable so that it may be easily
carried about and placed in any desired posi-
tion. - In the top of the base 1 there is pro-
vided a vertically extending hole 2 adapted
to receive the pin 3 secured upon or integral
with a ring or bracket 4, the ring or bracket
4 supporting the fan and driving motor
which may be rolated to point the fan in any
direction by rotating the ring 4 upon its

At 5 approximate the top of the bracket
ring 4 is pivoted the casing 6 which supports
the ehgine and fan which may swing as a
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unit about the pivotal axis 5 so as to point .

the fan upwardly or downwardly or hori-
zontally, as desired, the thumb screw 7 ex-
tending through the bracket ring 4 and en-
gaging the.outside of the casing 6 serving to
hold the parts in adjusted position. ‘

The casing 6 is provided at the top with
an opening 8 to receive the cylinder 9 hav-
ing tlange 10 secured by nuts or bolts 11 to
the top of the casing 6. The exterior of the
cylinder 9 may be provided with radiating
or cooling devices such as the ribs 12. With-
in the cylinder 9 is disposed the piston 13
having the horizontal pivotal pin 14 upon
which is pivoted the connecting rod 15 ter-
minating at its lower end in a relatively
large circular bearing member inclosing the
bearing ring 17 which surrounds and bears
against the %alls 18 suitably spaced and held
and bearing on the crank pin bearing mem-
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ber 19 upon the crank pin 20 secured by Set .

screw 21 in the fly wheel 22 upon the shaft
23 having a bearing in the bushing 24 held
in the boss or bearing 25 upon or integral
with the casing 6, a collar 26 being secured
upon the outer end of the shaft 23 to hold
the parts in place. “Upon the fly ‘wheel 22
may be provided a balance weight 22* to
balance the effect of the connecting rods 15
and 29 and their associating cranks and
parts when moving at high speed. Secured
upon the crank pin 20 is a crank 27 carr{ll.nﬁ
ic

.at its outer end the crank pin 28 upon whi
"is mounted a connecting rod 29 pivoted, at its

upper end at 30 to the agitator rod 81 which

carries at its upper end the agitator or dis-
placer 32, which moves freely in eylinder 9
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‘extends freely through the piston 13 and °
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- ring 85 securely to and in alinement with the:
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and also within the agitator cylinder or
upper cylinder 33 haying at its lower end a
flange 34 by which it is held by coupling

cylinder 9. The top of the agitator 32 may
be made conical as shown at 36, the agitator
cylinder 83 being similarly formed as shown
at 37, the cone 36 coming very close to the
inside surface of the member 37 when the
engine is in operation. . = .

The web 6* extends across the rear of cas-
ing 6 to confine therein, when cover 44 is
removed, any oil or other matter that may
accumulate. :

Surrounding and -preferably cl’a-mpedi to

the agitator cylinder 38 is an annular burner

38 having the annular chamber 39 which re- |

ceives the gas from the tube or pipe 40, which
communicates with said chamber 89 at 41.
At any suitable point in the pipe 40, as at
49, adjustablé openings to the air may be

‘provided so as to procure a highly efficient

mixture of air and gas or other combustible
material, on the principle of the Bunsen
burner: The pipe 40 extends downwardly

through an opening at 43 in the cover 44 of .

* the casing 6 and extends downwardly on the

inside of said cover and-then turns out-

~ wardly through the same and terminates at

30

45, the nipple or end 45 being suited for the.

attachment of a flexible hose which may then
be attached to'any gas fixture or other source
of combustible material. Tt will thus be

- seen that the engine may be moved about the

35

pivotal axis 5, the flexible hose maintaining

the communication with the supply of com- _

bustible material, -
Above the annular chamber 89 the burner

~ 88 terminates in the ring portion 46 which
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closely surrounds the cylinder 83, a narrow
annular passage being formed for the com-
bustible material which then burns at the
top of the ring 46 around the cylinder 33.

" A hood or cover 47 is provided around the

burner and is supported upox the same by a

lurality of screws 48 resting upon the
urner 38. The hood or cover comprises, in
the case here shown, the outer sheet metal

~ member 49, and the inner metal member 50,
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asbestos 51, or other poor conductor of heat,

‘intervening between the members 49 and 50,

and material 52, similar to material 51, is
provided upon the inside of the metal niem-
ber 50. The hood or cover thus shields the
burner from any drafts. caused by the-fan
and confines the heat efficiently to the desired
portion of the cylinder 83 and aids in in-
creasing the economy of the engine.

- Secured to or integral with the fly wheel
22 is the gear 53 with which meshes the pin-
ion 54 secured upon the fan shaft 55 in the

“ bearing 56 integral with or secured to the
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member 57 which may be secured by bolts
58 to the casing 6, such member 57 covering

5 hole 59 in the casing 6, said hole 59 being

and drive
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large enough to ailoW the free introduction
of the pinion 54 meshing in operative rela--

tion with respect to gear 53. Upon the outer .

end of the shaft 55 is secured the fan hub
60 carrying the fan 61 having the blades 62.

A wire or other guard 63 surrounds the fan

61 'and is supported by brackets 64 upon the
casing 6. Secured to the fan 61 or the fan
hub 60 is an outwardly extending spindle
or shaft 65 which extends through the cen-
tral ‘hub or connector member 66 of the
guard 63, and terminates in' the knurled head
67 by which the fan shaft may be rotated
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slightly by-hand, so as to rotate pinion 54 -

T gear 53 and thereby start the en-
gine. o _
- The operation is as follows: Upon con-
necting the flexible hose; connected at 45 to
the pipe 40, with a gas outlet, and upon
turning on the gas, air i$ admixed at 42
with the inflowing gas, the mixture then

30

filling the annular chamber 39 of the burner

38, and passes upwardly between the ring 46

burns at the top edge of the ring 46. The
upper portion-of the cylinder 83 is heated,

-and the exterior of the cylinder 83 and

90

while a Jower portion of the cylinder 33 is -

maintained at lower temperature and the
cylinder 9 is maintained. cool.
having been lighted, after a few moments
the cylinder 33 is heated' to suitable tem-

The burner-

perature and then the knurled head 67 may
be turned slightly whereupon the engine .

starts and soori comes up to full speed driv-
ing the fan 61 at high speed.- Then due to
the angular or phase relations of the agi-
tator or displacer 82 -and the piston 13, the
air within.the cylinders 9 and 33 is alter-

forcing the piston 18 outwardly and draw-
ing the piston 18 inwardly. The piston

13 in its movement communicates ‘power

through the connecting rod 15 to the erank
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“nately heated and cooled; thus alternately = -
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pin 20 and thus to the fly wheel 22, the agi-

tator or displacer 82 being actuated from
the crank pin'20 in définite angular or phase
relation with respect to the piston 13.  The

 alternate thrusts and pulls upon the con-

necting rod 15 rotate the fly wheel 22 caus-
ing gear 53 to drive pinion 54 and thereby
rotate the fan 61 at high speed, causing a
draft of air for ventilating, cooling, .or
other suitable purposes. ° ,
Part of the air moved by the fan 61 as
so driven by the engine aids in cooling the
cylinder 9, but from the position of the fan
the upper portion of the cylinder 33 is not,
within the path of the air moved by the fan
61, so that the fan 61 does not deliver heated
air, but air at room temperature and aids in
maintaining the cylinder 9 cool. . =
The apparatus herein described makes
commercially practicable a portable high
speed fan driven by a simple valveless and
silent thermal engine. And we have so
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combined and arranged the parts as to at-
tain such end with simplieity and inex-

_pensive construction.

The ordinary hot air engine, even of the
type herein described, has defects which
render it unsuitable for operating at high

_ speed. The possible speed of such ordinary
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hot air engine is low, and the speed being
low necessitates either a larger volume of
air working through a small temperature
range, or, 1t a Sll]dH volume of air be em-
ploved thlounh a great temperature range,
in order to have any appreciable power.
In the case where a large volume of air is
worked through a small tempex ature range,
the engine becomes too bulky, heavy, and
too expensive; and in the second case, where
a small volume of air is worked through a
wide or great temperature range, a very
high tempemture must be used. And in
11115 latter case the metal walls or parts sub-
jécted to the high temperature, if thin
enongh to effect efficient heat flow and
owuter engine economy, soon fail under the
111011 tempel ature either by de('ompomtlon or
phvslc(\] change. Or, if the walls or other
payts ml)]ecte(l to the high temperature be
thick enouoh to \\Jtnstdnd the physical or
chemical ehange at the high temperatures,

the heat conductlwty is lowered to such a

point that the engine economy becomes im-

_practicably low.

Our engine herein’ described is co con-
structed and proportioned as to run at high
speed, yvet with the employment of temperd-
ture so maoderate and metal thicknesses so
thin that the defects above referred to do
not appear. In our engine the temperature
range worked through 1s relatively low, and

the | power per stmlxe or cycle is relatively
low, but the speed is high. This allows the
use of ‘thin metal, with resultant high effi-
ciency in heat conduction and engine econ-
omy, and the temperature vmpbvod 1s S0
low that the metal subjected to the highest
temperature is not aftected. This ]n(rh
speed is attained by proportioning the heat-
ing surface, the strokes of the. piston and
amtatm, plmsc or angular relation of the
p1~t<m and agitator with respect to each
other, the clearance of the displacer or agi-
tator within its cvlinder, and, to a minor
degree, the chape of the agitator or dis-
placer. Another factor Icndmfr itself to

high speed is the direct couplm<r of the dis-’

)Iacer or agitator and the power piston to
the fly wheel. And a further factor is the
volume of air employed with regard to the
diameter and strokes of the plston and agi-
tator, and the volume displaced by the agi-
tator.

By way of example merely, and without
restrlctmtr or limiting our invention, except

where so spec1f1ed in the claims, and as illus--

trative of proportlons which secure a l'ela-

/

it to be’ quite
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tively hlgh speed, as above described, it may
be stated that we have employed cvlmder
9 and 33 of two inches internal diameter;
diameter of piston 13, two inches; diameter
of agitator 32, l)ld(,tl(.\nv one and fifty-
seven sixty- fourths inches; length of agita-
tor 32, four inches to base ot cone; cyllnder
9, four and one-half inches in lengih; cylin-
der 33, four and five-eighths inches from
flange 34 to base of cone 37; stroke of piston
13, one and one-half inches; stroke of agi-
tator 32, two and one-quarter inches; thick-
ness of cylinder 33, one- thhty second of an
inch; thickness of (\lmdel' , one-eighth of
an mch, gear 53 and pinion 54 11(1\'1110 a
ratio of four to one; fan, twelve inches “di-
ameter, four blades. With the constmption
of three and four-tenths cubic feet of com-
merecial illuminating gas per hour (approxi-
mately 630 British thermal units per cubic
foot) the fan was driven at a speed of four-
teen hundred revolutions per minute, the en-
gine running at a speed of three hundred

‘and fifty revolutions per minute.

We ha\e found also in connection with
the engine above specified, and we believe
cenerally true for high econ-
omy and speetf that the angle © between a
line drawn through the center of shaft 23 and
center of main crank pin 20, see Fig. 2, and a
line drawn through the center of crank pin
20 and center of crank pin 28,shall be prac-
tically seventy degrees, this relation doter-
mining the relation of movement of the
d“ltd(()l‘ 32 with respect to piston 13. We
have found also that a relatively slight
change in the dlamgter of the agitator with
rcspect to the bore of its cyhndel greatly
changes the economy and speed of the en-
gine. In an engine proportioned as above
deacubud. a variation of this diameter of
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the agitator to the extent of only one or two -

sixty- Zfourths of an inch is accompanied by
an dpprecmble change in economy and speed
of the engine.

- For engines of sizes u)mpa able with the
engine described above, we have found that

110

the relation between the radius of the agi-

tator and the radius of the cylinder bore
may be expressed as follows:

! r=R

L

To1

wliere » is the radius of the agitater, R is
the radius of the bore of the cylinder, and
L. is length of stroke of the agitator. This
formula may be employed for determining
the proportions of an engine, but we do not
wish to limit ourselves to these proportions
except where so definitely expressed in the
claims.

The cylinder 33 may be made of copper,
though iron or steel, brass, or other. ma-
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terials. may be, employed and should be .

made as thm as p0551ble consistent Wlth

130
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necessary strength and durability. The eyl-

10

inder 9 may be of iron, brass, or other suit-
able material. The agitator 82 may be made
of material which is a poor conductor of
heat, such as asbestos, porcelain, or any suit-
able material, or may be comprised in part
of such material.

At the joint 34, 35 between the cylinders
9 and 33 a washer of heat insulating ma-
terial may intervene between the two cyl-

. inders for minimizing the heat conduction
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from the hot cylinder to the cooler cylinder.
And it is preferred that this region of isola-
tion between the hot and cooler ‘cylinders, be
located at such a point that the bottom of
the agitator comes substantially opposite
such joint ‘when at the end of its stroke
farthest into the cylinder 33.

It will be noted also that the piston 18 is
of hollow construction, which aids in cool-
ing the air when it comes into the cylinder
9, the face of the piston being thin as'shown,
thus aiding conduction to the outer air. It
will-be noted algo that the piston 13 serves
as a guide for the agitator rod 81. -

_As shown in Fig. 6, the agitator 82 may be
divided into upper and lower compartments,
either completely isolated from each other
by the diaphragm or partition 68, or an
aperture, as 69, of greater or less size may be
employed. And whether or not the agitator
be supplied with the diaphragm or parti-
tion, the agitator rod 81 may be made hol-
low, as shown, and have an opening to the
outer air at 70, so that the interior of the
agitator is in communication with: the outer
air, thus further aiding in cooling the air
In certain positions of the stroke so as to
increase the economy of the engine, by in-
crease of range - of temperature worked

. through under a given set of conditions. - '
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When the dividing diaphragm or partition
68 is employed. it is preferred that it shall

‘be so located that when the agitator is at

the end of its stroke, when it extends far-
thest into cylinder 9, shall come substan-
tially opposite the joint 84, 85 or other point
where the hot and cool cylinders are divided
from each other. "

It is evident- also that our mechahism is
very simple, in that the piston and agitator
rods and -their connections ave simplified
and parts used in connection with engines of

this type of the prior art are omitted ; these

features constituting a further factor lend-
ing itself to compactness and economy suit-
able for portable fans and like relations. -

‘While we have shown our, engine as verti-
cally, disposed with the cylinder 33 at ‘the
top, it is to be understood that we may use
the engine in other positions, and that.it may
be used up-side’ down as compared to the re-
Iation shown in Fig. 3, in which case the
cylinder 33 and cylinder 9 would be below
the casing 6. ' o

-are swingable, , e :
5. A portable thermal desk fan compris-

902,061

Tt is to be' understood that our invention

is not limited to the employment of gas as

thé combustible material, but that alcohol B

or any -other suitable material may be em-
ployed. :
What we claim is: »
1. A.portable thérmal desk fan compris
ing a high speed hot air engine delivering
relatively to that speed low power per
stroke, a high speed low pitch fan driven
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thereby, said engine and fan assembled as™

a unit upon a portable base. , 3
2. A. portable thermal desk fan compris-
ing a high speed hot air engine delivering
relatively to that speed low power per
stroke, a high speed low pitch fan driven

80

thereby, a portable base upon which said .
fan and. engine are assembled as a wunit, .

and means for pivoting said engine and fan - -

as a uhit upon said portable base. =
3. A portable thermal desk fan compris-

856

ing a high speed hot air engine delivering .

relatively to sthat speed low power per

stroke and_ comprising alined cylinders, a -

fly wheel directly connected with said en-

gine, a high speed fan constituting substan-
tially the entire load upon said engine, and -
a_portable base carrying said fan and ‘en-

gine, ,
4A portable thermal desk fan -compris-
ing a high speed hot air engine delivering

relatively to that speed. low power per:
stroke, a high speed low pitch fan driven .
thereby, a portable base upon which said. °

engine and. fan are assembled as a unit, a

‘horizontal pivot carried by said portable

90
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base about which said fan and engine are

swingable, and a vertical pivot on said port--

able base about which said fan and engine

ing a portable base, .a -casing supported
thereon, a high speed hot air engine delivér-
ing relatively to that speed low power per
stroke supported upon said base by said cas-
ing, a fly wheel driven by said engine
and supported within said casing, a high
speed low :pitch - fan supported wpon and
outside of said casing, and driving connec-
tions between said fan and said fly wheel.
6. A portable thermal desk fan compris-
ing a portable base, a casing supported

thereon, a high speed hot air engine' deliver-

ing relatively to that speed low power ‘per
stroke supported upon said base by said cas-
ing, a fly wheel driven by said engine and

105
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supported within said casing, a high speed

low pitch fan supported upon and outside

of said casing, driving connections between

said fan and said fly wheel, and means for

pivoting said engine, casing. and fan as a -
unit upon said portable base. L
7. A portable thermal desk fan comprising
a portable base, a casing supported thereon, a
high speed hot air engine Je i

ivering relativ
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'within said casing, a high speed low

992,061

.to that speed low power per stroke sup-

ported upon said base by said casing, a fly
wheel driven by said engine and supporteg.
itch
fan supported upon and outside of said cas-
ing, driving connections between said fan
and said fly wheel, and means for pivotin,
said engine, casing and fan as a unit verti-
]c[:)ally and horizontally upon said portable.
ase. : . :
8. A portable thermal desk fan compris-
ing a portable base, a casing. supported
thereon, a high speed hot air engine deliver-
ing relatively to that speed low power per
stroke supported upon said base by said cas-
ing, a fly wheel driven by said engine and

- supported within said casing, a high speed

20
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low pitch fan supported upon and outside
of said casing, driving connections between

said -fan and said fly wheel, and a pivotal | i

support approximate the junction of said
engine and said casing for pivotally sup:-
porting said engine, casing and fan as a
unit upon said portable base.

9. A portable thermal desk fan compris-
ing a portable base, a casing supported
thereon, & h’i%h speed hot air engine deliv-
ering relatively to that speed low power per
stroke supported upon said base by said cas-
ing, a fly wheel driven by said engine and
supported within said casing, a high speed
low pitch fan supported upon and outside

- of said casing, driving connections between

35

said fan and said fly wheel, and aisupport-
ing member carried by-said base and em-

. bracing said casing and supporting said en-

, 40 1
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gine, casing and fan as a unit approximate
the junction of said engine and casing.
10. A portable thermsl desk fan compris-
m% a high speed hot air engine, delivering
relatively to that speed low power per stroke,
a casing supporting said engine, a high
speed fan supported upon said casing and
driven by said engine, a portable base, a sup-
porting member pivoted upon said base, and
said engine, casing and fan pivoted as a
unit upon said supﬁortin member.

11, ‘A portable thermal desk fan compris-
ing a casing, a hi%h speed hot air engine

‘delivering relatively to that speed low power
per stroke supported upon said casing, a
high speed fan supported upon said casin
and driven by said engine, a burner for sai
engine above said casing, a conduit for com-
‘bustion material communicating with said

65 -

burner, said conduit extending from said .

burner within said casing, and a connection
to said conduit outside of said casing, '

12. A portable thermal desk fan compris-

a casing, s high speed hot air engine
wer

in

delivering relatively to that speed low

said engine within said casing, a high
speed fan outside of said casing, a connec-
tion; from said fan through said casing to
said wheel, and a handle outside of said
casing for starting said engine and fan.

y

ger stroke supported thereon, a wheel driven_

18. A portable thermal desk fan compx_'is-—’ '

m%.a casing, a high speed hot air engine
delivering relatively to that speed low power
per ‘stroke supported upon said casing, a

gear wheel within said casing driven by said .
eed fan secured upon said .

engine, a high s .
casing outside thereof, and a pinion con-
_necting with said fan and meshing with said

gear wheel within said casing, said casing’

having an opening through which said pin-
ion may be inserted while attached to said
fan, ' )

14. A portable thermal desk fan compris-
ing a casing, a high speed hot air engine
delivering relatively to that speed low power
per stroke supported thereon, a fan outside
of said casing driven by said engine through
means within said casing, a guard surround-
ing said fan and secured upon said, casing,
and a handle secured to said fan and extend-
ing outside of said guard for starting said
engine and fan. . .

In testimony whereof we have hereunto
affixed our signatures in the presence of the
two subscribing witnesses.

CHARLES J. RAMSBURG.
WILLIAM A, PHILLIPS.
FREDERICK E. SWOPE, Jr.

Witnesses:

Danier. WEBSTER, Jr., -

A. E. STEINBOCK.

Copies of this patent may be obtained for

five cents eaoh, by addressing the “ Commissioner
Washington, . C.” -

of Patents,
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