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To all whom it may concern:

Be it known that we, Josgpu E. Fisurr
and Arerrr A. Fismer, both citizens of the
United States, and residents of Buffalo, in
the county of Trie and State of New York,
have invented certain new and useful Im-
provements in Ventilators, of which the fol-
lowing is a specification.

Our invention relates to ventilators and
more particularly to that type of ventilators
having a revolving portion or head mounted
on an air-shaft extending through the roof
of a building to the interior of the latter
and adapted to revolve on or with said shaft
and “assume a position to conform to the
direction of the wind.

We are aware that there are ventilators
of this type now in use, but owing to the
enormous strains to which they arve at times
subjected, their use is limited to the smaller
sizes, due to the construction employed be-

. Ing too frail to withstand the effect of severe
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winds against the extended surface-areas of
the larger sizes.

The primary object of cur invention is the
provision of a structure which will not be
affected by the wind and which will permit
the construction and the practical use of all
sizes of ventilators of this type.

Another object is to so mount the revolv-
ing-head upon the air-shaft that deflection
of said head from its true axis cannot occur,
and to so construct the sustaining-shaft or
spindle and support the same that it is al-
most entirely relieved of lateral strain.

A further object is the provision of a spe-
cial form of support for the sustaining-
shaft whereby great strength and rigidity is
combined with cheapness of manufacture;
said support having an extended bearing for
said shaft and braces for bracing said sup-
port at different points in their length and
from different directions.

Trurther objects are the provision of a
brace-member to brace the said sustaining-
shaft and connect the same to the lower or
neck portion of said head or to the air-
shaft by radial brace-arms arranged in dif-
ferent planes and disposed in different di-
rections; to support the revolving head di-
rectly upon the support by means of the
brace-member so as to reduce to the mini-
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mum the possibility of bending under the
strain of the wind; and to provide means for
preventing the water of condensation,
created by the warm air drawn through the
air-shaft and the cold air passing through
the head, from dripping down into said air-
shaft.

Still further objects are, to provide the out-
let end of the head with a conical member
lying almost entirely outside of said head and
acting to prevent down or back-drafts and
simultaneously serving as a vane; to pro-
vide the head exteriorly and at its outlet end
with a suction-augmenter; to provide the
inner end of the wind-receiving cone with a
suction-augmenter which acts to more effect-
ively produce a vacuum in the neck-portion
of the ventilator; and to otherwise improve
on ventilators of this type.

To these ends the invention consists in the
construction, arrangement and combination
of parts to be hereinafter described and more
particularly pointed out in the appended
claims.

In the accompanying drawings, consisting
of three sheets, Figure 1 is a central verti-
cal section of our improved ventilator. Fig.
2 is a horizontal section taken on line 2—2,
Fig.-1. Fig. 8 is a vertical section taken on
line 3—3, Fig. 1. Fig. 4 is an enlarged verti-
cal section taken on line 4—4, Fig. 1. Fig. 5
is an enlarged vertical section taken on line
5—35, Fig. 1. Fig. 6 is a vertical section
taken on line 6—6, Fig. 1. Fig. T is a verti-
cal section taken on line 7—7, Fig. 1. Fig.§
is a longitudinal section taken on line 8—S8,
Tig. 1. Fig. 9 is a vertical section taken on
line 99, Fig. 1, looking toward the left.
Tig. 10 is a longitudinal section taken on
line. 10—10, Fig. 1. Fig. 11 is a central ver-
tical section, similar to Fig. 1, showing the
location of the brace-member and the sup-
port reversed.

Referring now to the drawings in detail,
like letters of reference refer to like parts in
the several figuves.

The reference letter A designates an air-
shaft or fixed member which is connected
with the main air-pipe that communicates
with a room, rooms, or other inclosure or in-
closures to be ventilated. Surmounting this
air-shaft is a revoluble head or cowl B

55

60

65

70

75

80

85

90

95

100



[

10

20

30

40

45.

60

=

which is adapted to assume a position to con-
form to the divection of the wind; said head
or cowl being revolved by the wind.

Having reference now to the embodiment
of my invention shown in Figs. 1 to 8, C
designates a support within the air-shaft or
fixed member of the ventilator and it com-
prises an axial extended bearing-member ¢
and radial brace-arms ¢* arranged in pairs
in different horizontal planes with the arms
of each pair at a different angle than those
of the remaining pair or pairs, thus tying
the bearing-member ¢ to the wall of said

‘air-shaft in a rigid and secure manner and

bracing the same in different directions.

While we do not wish to confine ourselves
to any particular construction of support, we
find the construction shown lends ifself ad-
mirably for the purpose intended and as it
can be easily constructed, owing to its being
formed of common wrought iron or other
suitable pipes and pipe-fittings, we now
adopt it as the preferred construction. It is
apparent, however, that any support em-
bodying the principles of the support shown,
whether constructed of pipes and pipe-fit-
tings, or of cast, wrought or machined ele-
ments, falls within the scope of this inven-
tion.

In the support herein shown, the bearing-
member ¢ is constructed of a plurality of
alined -or four-way pipe-fittings ¢*, the num-
ber of these fittings depending on the num-
ber-of pairs of brace-arms employed in the

- support, and these fittings are connected by

nipples or short lengths of pipes ¢® threaded
into adjacent ends of the fittings. The brace-
arms are constructed of pipes ¢t and sockets
¢®; the latter being riveted; bolted, or other-
wise suitably secured to the inner side of the
air-shaft and having the outer ends of the
brace-arms threaded into them while the
inner ends of sald brace-arms are thireaded
into the horizontal sockets of the fittings c¢2.

IFastened to the upper end of the support
C, or more particularly to the upper end of
The upper pipe-fitting ¢*, is an anti-friction
bearing D and fastened to the lower end of
the lower pipe-fitting ¢* is an anti-friction

~bearing D*. Tach anti-friction bearing com-

prises by preference, a stationary outer half-
raceway d, a revoluble inner half-raceway d*
and an annular series of anti-friction balls
@* interposed between said half-raceways.

- We confine said anti-friction bearings with-

in housing T which are secured to the upper
and lower ends of the support, said housings
being preferably made of sheet-metal
clamped or otherwise fastened to the upper
and lower pipe-fittings, as best shown in
Figs. 4 and 5 and also made to grip the
outer half-raceways to prevent their revolv-
ing.

Journaled to revolve in the support C is a
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sustaining-shaft or spindle F which supports
the head or cowl of the ventilator and it also
extends through the anti-friction bearings
D and D' and has the inner half-raceways
d* of said bearings arranged to revolve there-
with. Surrounding said shaft or spindle
above the support is a bearing-cone j which
rests upon the inner half-raceway of the
anti-friction bearing D and a similar bear-
ing-cone f* surrounds said shaft or spindle
below the support and is held against the
inner half-raceway of the anti-friction bear-
ing D' by a nut G threaded onto the lower
end of the shaft or spindle; a jam-nut G
being provided to prevent unscrewing of the
nut G.

The head or cowl B of the ventilator com-
prises essentially a horizontal main tube or
shell H having a conical or tapering tube H*

arranged centrally therein and forming the

main draft passage, and a neck H* depend-
ing from said tube or shell and opening into
the gradually increasing annular space 7%
between the tapering tube H* and the main
tube or shell H. Said neck is somewhat
greater in diameter than the air-shaft A and
slightly overlaps the upper end of the latter
with an annular space ' between the twe.
The sustaining-shaft or spindle I extends
up into the neck of the cowl and is rigidly
connected therewith by a brace-member I;
which, like the support B, is also formed of
pipes and pipe-fittings.  Said brace-member

comprises a hub formed of a plurality of

alined - or cross-fittings 4 connected by a
nipple or short length of pipe 4%, and radial
arms ¢* threaded with their inner ends into
the horizontal sockets of the fittings ¢ and
having their outer ends threaded into sockets
#* bolted, viveted, or otherwise fastened to
the inner side of said neck. In order to in-
sure a secure binding of the shaft or spindle
within the hub of the brace-member so that
the cowl is compelled to rotate with said
shaft or spindle, the fittings ¢ are filled with
Babbitt or other metal, as shown at J, Figs.
1 and 4. The brace-member may, however,
be otherwise secured to said shaft or spindle,
and in lieu of pipes and pipe-fittings, cast,
wrought, or machined elements or parts may
be used. The radial arms ¢* are arranged in
pairs in different horizontal planes with the
arms of each pair at a different angle than
those of the remaining pair or pairs, as the
cage may be. In this manner the cowl is
rigidly connected with the sustaining-shaft
or spindle and braced from different direc-
tions.

In the drawings we have shown two pairs
of radial arms employed in the construction
of the brace-member, and while this is suffi-
cient for ventilators of from ordinary to me-
dium large sizes, it may be necessary in very
large sizes to employ three or more pairs of
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radial-arms, in which cases the arms would
be set at such angles as to brace the neck of
the cowl equidistantly around its circumfer-
ences. We have also shown a support with
three pair of brace-arms, and this number
can be diminished or increased in propor-
tion as the sizes are reduced or enlarged.

It is to be noted that the brace-member 1
bears directly upon the upper cone f and
consequently the entire weight of the head
or cowl is carried by the upper anti-friction
bearing, and as the sustaining-shaft is braced
in different directions from the upper end
of the brace-member to the lower end of the
support, lateral deflection of the same is
entirely avoided, particularly since the brace-
nmember is in direct contact with the support.
This is a very .essential feature of our inven-
tion, since it obviates all possibility of the
shaft bending or breaking between its points
of connection to the head or cowl and those
to the air-shaft.

While the support C sustains the weight
of the head or cowl through the upper ball-
bearing, it also recelves all lateral or twist-
ing strain the head or cowl is subjected to,
through both the upper and lower ball-bear-
ings. A lateral strain applied to the head
or cowl tends to force the upper end of the
support laterally in the same direction and
simultaneously raise the shaft, in conse-
quence of which the lower ball-bearing re-
ceives an upward strain which is imparted
to the support; but as the latter is braced in
different directions and in different horizon-
tal planes, it will effectively prevent the de-
flection of the head or cowl B, and with the
ald of our improved brace-member I sup-
ported directly upon the support C, said
head or cowl will at all times be maintained
in position for free revolving action.

The upper end of the sustaining-shaft or
spindle I* projects above the upper end of
the brace member T and is connected to a
brace K comprising a 4 or cross pipe-fitting
& into the lower socket of which said shaft
or spindle is threaded, radially-disposed
pipes &' having their inner ends threaded
into the horizontal sockets of said fitting,
and sockets &* riveted, bolted, or otherwise
secured to the wall of the neck of said head
or cow!l and having the outer ends of said
pipes threaded thereinto. This brace is
preferably arranged at a different angle than
the radial arms # of the brace-member, so
that while forming no part of the brace-
member, it acts in conjunction with the same
and the support B to effectively brace the
shaft.

The brace K serves as a connector to con-
nect the shaft or spindle F with a tube L
having its axis coincident with that of the
shaft and extending upward from said brace,
through the tapering draft-tube H* and |

S

through the main tube or shell H, the pro-
jecting upper end thereof having a nut 7
applied thereto. This tube serves to firmly
steady the upper end of the head or cowl
and also serves as a means to support the
inner end of the draft-tube H*. It is ap-
parent that the same effect would be ob-
tained by extending the sustaining-shatt or
spindle I so as to reach through the top of
the head or cowl, but such a construction
would be more expensive.

The main tube or shell H of the head or
cowl 1s tapered slightly rearward, and while
the flaring wind-entrance formed by the con-
ical inner or draft-tube and the increased
surface area at the entrance end of the head
or cowl would cause the latter, under heavy

winds, to be directed with the inlet end fac-

mg the wind, we nrovide an improved vane
M which enables the head to be revolved
readily by light winds, This improved vane
is situated at the rear or outlet end of the
head or cowl and serves also to prevent back-
drafts, thus preventing the admission of cold
alr into the room or inclosure. The vane is
in the form of a cone having its apex di-
rected inward and it is secured to the main
tube or shell of the head or cowl by braces
m, its rear end being cylindrical, as at mt.
The wind striking against the outer surface
of this vane causes the head or cowl to re-
volve, and if at any time the rear end of the
Iatter faces the wind or is at a slight angle
to the direction in which the wind is blow-
ing, the entrance of the wind into the rear
end of the head or cowl is, to a considerable
extent, shut-off bv the vane and the taperea
inner surface of the latter receiving the force
of the wind causes the head or cowl to be
rotated so that the entrance end of the latter

is swung into the wind.

Secured to the tube L is a conical «preader
N arranged axially within the draft tube T
and having the apex at its front. This
spreader acts to direct the air-currents to-
ward the wall of the draft-tube. or in other
words, away from the axial line, and as the
air-currents passino along the taperine wall
of said draft-tube are directed toward the
axial line, the diverging currents thus cre-
ated pass out through the rear end of the
draft-tube and out the main tube IT with ac-
celerated speed. In passing out the small
or rear end of the draft-tube H', the air
within the neck of the head or cowl is
drawn out of the latter and is discharged
throngh the rear or outlet end thereof, there-
by causing a vacuum within said neck so
that the foul and heated air from the room
or inclosure rises uninterruptedly into said
neck and is drawa therefrom and discharged
through the outlet of the head or cowl with
the outrushing air-currents,

In order to increase the draft in the air-
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shaft, an annulus O is secured to the outlet
end of the draft-tube II* so that part thereof
extends into said tube and part projects be-
yond the rear edge of the same. Said annu-
lus is preferably in the form of a short cylin-
drical tube separated from the wall of draft-
tube II* by an annular intervening space P
gradually restricted rearwardly. This an-
nulus may well be termed a draft-augmenter
and it is secured to the wall of the draft-
tube H* by arms o. The air-currents passing
rearward along the tapering wall of the
draft-tube is compressed as it 1s forced along
through the intervening space P and 1s
thereby accelerated, and under this increased
speed, it escapes from the draft-tube in di-
rect contact with the rear edge thereof, thus
creating increased suction on the air within
the neck of the head or cowl and producing
an effective draft under all conditions. We
have also applied to the rear end of the main
tube or shell B, a suction-augmenter, where-
by the air passing along the outer surface of
the head or cowl is utilized to cause suction
within the rear end of said main tube or
shell. Said suction-angmenter, so called, be-
cause it increases the suction action of the
wind passing over the rear end of the head
cr cowl, is in the form of an annulus R sur-
rounding the rear end of the tube or shell
and separated therefrom by an intervening
space S. Said annulus is secured to said
tube or shell by brackets or arms, ». By
preference, we make said annulus with a
flaring front portion »* and a cylindrical
rear portion »* so that the air-currents are
compressed and increased as they pass
through the intervening space S. This de-
vice causes the air-currents to pass over the
rear edge of the main tube at an increased
speed, and thus act, by suction, to hasten the
escape of the air-currents from within the
head or cowl.

The cold-air passing through the draft-
trbe TI* and coming in contact with the in-
ner surface thereof causes sweating of the
tube on the outer side thereof, owing to the
warin aiy rising from the room or inclo-
sure coming in contact with sald outer side
and being condensed by the cold condition
of the tube. This water of condensation,
would under ordinary conditions drip down
through the air or ventilating pipe and be
returned to the room or inclosure. To pre-
vent this, we have arranged lengthwise
and centrally underneath said draft-tube,

troughs T into which the water of condensa--

tion flows from the curved wall of said tube.
Said troughs are provided at their lower
ends with spouts ¢ from which the water
drips and passes out between the neck of the
hood and the air-draft.

In ventilators of this type very little suc-
tion is created at the front end of the annu-

960,873

ar space % surrounding the draft-tube, and
we therefore make provision to draw the air
therefrom and direct it through the rear
portion of said tube with the wind or air-
currents passing entirely through the same.
For this purpose we provide the draft-tube
with openings U screened with hoods » open
at their rear ends so that no portion of the
wind and air-currents entering the front of
the head or cowl can pass through said open-
ings. The wind and air-currents passing
over said hoods act to draw the air in the
front end of the space % into the draft-tube
to be carried rearward and out of the rear
end of the head. This creates a partial vac-
uum In said space and permits the air from
the air-shaft to rise thereinto to be drawn
therefrom through the openings U. The
hoods also serve to prevent rain, or other
elements of the weather entering the air-
shaft through said openings, and as a fur-
ther preventative against this, we secure
guards V to the inner surface of the draft-
tube in rear of the openings situated be-
neath the horizontal center of said tube, said
gnards being preferably of angle-formation
m cross-section and curved in the direction
of length so that the inwardly or radially-
disposed flange » thereof will be a distance
from the rear ends of the openings, thus
leaving a free passage for the escape of the
air from the front end of the space 4. Any
other suitable guard may be used for this
purpose, and guards may also be provided
for the openings U above the horizontal
center, but this we do not deem necessary.
Owing, however, to the draft-tube tapering
rearward, the elements of the weather en-
tering said tube and reaching a point in rear
of said openings would flow toward the en-
trance end of the tube and part thereof enter
the air-shaft through the openings below the
horizontal center, but this 1s effectively pre-
vented by the use of the guards U, or equi-
valent means, in reat of said last mentioned
openings. '

In Iig. 11 of the drawings, we have
shown the ventilator in slightly modified
form, with the suction-augmenters O and R,
the openings U and the troughs T omitted,
and a common vane Z substituted for our
improved conical vane. It is therefore, ap-
parent that parts of the ventilator can be
omitted or other parts substituted for some
of those shown. In this particular modifi-
cation, the supporting-shaft or spindle re-
mains stationary and the head or cowl is
revolubly mounted thereon. Said shaft or
spindle, designated W differs from that
shown in the figures previously described
i that it has a reduced upper portion w
which enters the tube L and the latter and
the brace K rotate about said shaft. The
brace-member, designated X is constructed
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similar to the support C shown in Figs.
1,2, 4 and 5, and the support, designated Y
is constructed similar to the brace-member
I, shown in said figures.

We have herein shown and described the
construction embodying the principle of our
invention now thought to be the best for the
purpose intended, but we do not limit our-
selves to such construction; on the con-
trary, we hold curselves at liberty to make
such changes in the construction as fairly
Tall within the scope of our invention, and
therefore, we claim as our invention,—

1. A ventilator comprising an air-shaft,
a support within said shaft comprising an
axial extended hub and arms connecting
said hub at different points in its length
with the wall of said air-shaft, anti-fric-
tion bearings at the upper and lower ends
of said hub, a rotatable sustaining - shaft
passed through said hub and said anti-fric-
tion bearings and having its lower end
threaded, a nut applied to said threaded end
of the sustaining-shaft and acting to bear
upward on the adjacent anti-friction bear-
ing, and a cowl rotatable with said sustain-
ing-shaft and supported by the anti-friction
bearing at the upper end of said hub.

2. A ventilator comprising an air-shaft,

a support within said shaft formed of pipes
and pipe-fittings and comprising an axial
extended hub and arms connecting said hub
at different points in its length with the
wall of said air-shaft, anti-friction bear-
ings at the upper and lower ends of said
support, a rotatable sustaining shaft passed
through said hub and bearings and rota-
table with the moving parts of said bear-
ings, and a cowl secured to said sustaining-
shaft above said support and being sup-
ported by the latter.

3. A ventilator comprising an air-shaft, a
support within said air-shaft, a sustaining-
shaft rotatable in said support and extend-
ing upward therefrom, a cowl surmounting
sald air-shaft, and a brace-member within
said cowl comprising an extended axial hub
and radial arms connecting said hub at dif-
ferent points in, its length with the wall
of said cowl, said hub heing secured to
the sustaining-shaft and bearing with its
lower end against the upper end of said sp-
port.

4. A ventilator comprising an air-shaft,
a support within said air-shaft, a sustaining
shaft rotatable in said support and extend-
ing upward therefrom, a cowl surmounting
said air-shaft and having a depending neck,
and a brace-member within said neck com-
prising an extended axial hub and a plu-
rality of pairs of radial arms arranged in
different horizontal planes and connecting
said hub with the wall of said neck, each
pair of said arms being disposed in different

&

directions and the hub of said brace-mem-
ber being supported by said support.

5. A ventilator comprising an air-shaft,
a support within said shaft comprising an
axial extended hub and radial arms connect-
ing said hub with the wall of the air-shaft,
said hub being formed of 4 pipe-fittings
and nipples or pipes connecting said fittings
and said radial arms being formed of pipes
secured at their outer ends to the wall of the
air-shaft and having their inner ends
threaded into the horizontal sockets of said
<+ pipe-fittings, a sustaining-shaft in said
hub, and a cowl mounted on said sustain-
ing-shaft and supported by said support.

6. A ventilator comprising an air-shaft, .

a support within said air-shaft, and a sus-
taining-shaft rotatable in said support, a
cowl surmounting said air-shaft and having
a depending neck, a brace-member within
said neck comprising an axial extended hub

“formed of <+ pipe-f&tings, nipples or pipes

connecting said fittings and radial arms
formed of pipes having their outer ends
secured to the wall of said neck and their
inner ends threaded into the horizontal
sockets of 'said fittings, said sustaining-
shaft being fastened info said hub and said
hub being supported by said support.

7. A ventilator comprising an air-shaft,
a cowl surmounting said air-shaft and com-
prising a main horizontal tube, a neck por-

tion depending from said tube, and a draft- .

tube arranged lengthwise in said main-tube
and extending over said neck- portion, a
support within said air-shaft having an
axial hub, a brace-member in said neck-por-
tion having an axial hub alined with the
hub of said support, a sustaining shaft jour-
naled to revolve in said support and secured
in the hub of the brace-member, a brace
above said brace-member having an axial
socket into which the upper end of said sus-
taining-shaft is threaded, and a tube ex-
tending vertically through said draft-tube
and having its upper end secured in the
wall of the main horizontal tube and its
lower end threaded into the axial socket
of said brace. '

8. A ventilator comprising an air-shaft,
a cowl surmounting said air-shaft and hav-
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ing a draft-tube subjected on its outer sur-

face to the warm air rising through said
air-shaft and on its inner surface to the
cold air-currents, and means to prevent the
water of condensation caused by the sweat-
ing of said draft-tube from dripping into
said air-shaft.

9. A ventilator comprising an air-shaft,
and a cowl rotatable on said air-shaft and
comprising a horizontal main tube and sur-
rounding the upper end of said air-shaft
with a space between the two, a neck-portion
depending from said main-tube and a ta-
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pered draft-tube arranged lengthwise in
said horizontal main tube and extending
over the neck-portion, and a trough ar-
ranged centrally beneath sald draft-tube
and leading toward the wall of said neck-
portion to dirvect the water of condensation
out between said neck-portion and the air-
shaft.

10. A ventilator comprising two members,
cne an air-shaft and the other a cowl sur-
mounting said air-shaft, a support within
one -of said members and a brace-member
within the other, said support and said
brace-member each comprising a hub and
radial arms connecting said hub with the
wall of the member in which it is located,
and a sustaining-shaft secured in one of
said hubs and loose within the other.

11. A ventilator comprising a horizontal
main tube, a neck-portion depending from
said tube, and a draft-tube arranged length-
wise within said main-tube and separated
from the latter by an intervening space, said
draft-tube having openings between its ends,

960,873

individual disconnected hoods screening
said openings and open at their rear ends,
and a guard in rear of at least one of said
openings to prevent the elements of the
weather entering said opening through the
epen rear end of the cotperating hood.

12. A ventilator comprising an air-shaft,
a cowl surmounting said air-shaft, a sup-
port within said air-shaft comprising a hub
and a plurality of pairs of radial arms con-
necting said hub with the wall of said air-
shaft, the arms of each pair being at dif-
ferent angles than those of the remaining
pair or pairs, and a sustaining-shaft sup-
ported by said support and sustaining said
cowl.

In testimony whereof, we have affixed our
signatures in the presence of two subscrib-
ing witnesses.
‘ JOSEPH L. FISHER.
ALBERT A, FISHER.
Witnesses:

Frra C. PruncRmamy,
Marmpa C. Srrent.
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