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UNITED STATES PATENT OFFICE.

WILLIAM C. BRAMWELL, OF HYDE PARK, MASSACITUSETTS.

WIND-MOTOR.

SPECIFICATION forming part of Letters Patent No. 556,914, dated March 24,1896.
. Application filed October 7, 1805, Serial No, 564,902, (No model.)

To all whom it nmay CoOncerm:

BeitknownthatI, WirLLiaM C. BRAMWEILL,
of IIyde Park, county of Norfolk, State ot
Massachusetts, have invented an Improve-
ment in Wind-Motors, of which the following
deseription, in connection with the accom-
panying drawings, is a specification, like let-
ters and figures on the drawings representing
like parts.

This invention has for its object the pro-
duction of means for pumping water by the
action of the wind upon the blades or sails of
awind-wheel in a simple and efficient manner.

The wind-wheel to be hereinafter desceribed
is so light that it will rotate and perform use-
ful work in the lightest breezes, while possess-
ing strength sufficient to withstand the se-
verest hurricane,the construction of the wheel
being such that it can beshippedin pieces and
quickly put together,and when so put together
is entirely self-contained, whereby it can be
applied to or removed intact from its shaitt.
The wheel-rim is made light and thin, de-
pending upon compression for its strength,
the spokes connecting the rim and hub being
mere wires under high tensional strain and
oiving great rigidity to the wheel.

I have provided simple mechanism for con-

veniently starting and stopping the wheel

from at or near the ground by means of the
pump-rod, and the speed of the wheel in high
winds is governed automatically by devices
attached tothe rudder and acting when a pre-

determmined pressure of the wind on said rud-

der is exceeded, as will be hereinafter de-
seribed in the specification and particularly
pointed out in the claims. |
Figure 1 in elevation and partially 1n sec-
tion represents a wind-wheel and rudder em-
bodying one form of my invention, the wheel
being shown at right angles to the spectator
and with the supporting-standard and pump-
rod broken out to save space. Ifig. 21san
end view of the rudder, looking toward the
left, Fig. 1. Tig. 3is a top or plan view of the
mechanism shown in Fig. 1 and illustrating
one form of mechanism for turning the rud-
der relative to the plane of the wheel. Fig.
1 is a partial front elevation of the wind-
wheel. Fig. 5 is a similar view showing &

modified form of wheel. Fig. 6 is a side ele-

- determine the angle of the blades.

| vation of a modified form of rudder and gov-

ernor therefor. Fig. 7 is a top or plan view
thereof. Tie. 8isa plan view of yet another
modification of the rudder. TFig. 9 in eleva-
tion represents a modified form ot attach-
ment for the rudder and the connections be-
tween it and the wind-wheel. Fig. 1018 a top
or plan view thereof; and Figs. 11, 12, 13, andl
14 are cross-sectional views of various forms

of wind-blades, showing the mode of attach-

ing them to the spokes of the wheel.
Referring to Figs. 1, 3 and 4, the wheel com-
prises a rim ¢ of comparatively thin metal of
suitable breadth, a hub b, and spokes ¢, the
rim having drilled therein arow of holes near
each edge, the holes in one row being set for-
ward of the holes in the other row a distance
depending upon the angle of the blades. The
hub b is preferably made of cast metal, hav-

ing annular disks 0" and b° at its tront and

rear end, respectively, the disk 0 having a lat-
erally-extended peripheral flange 0° in which
two rows of holes are drilled corresponding
to the holes in the wheel-rim a. A series of
rods or wires e under tension pass through
the outer rows of holes on the rim a and disk-
like flange b and retained in place under ten-
sion by suitable nuts ¢’ and ¢ while a second
series of similar rods or wires f pass through
the inner rows of holes in rim and flange
and are retained by nuts /' and f~, and owing
to the staggered arrangement of the holes in
the two rows the pairs of tension members
The disk
b? has a row of holes therein, and a central
row is made in the wheel-rim o to receive ten-

| sion members g, retained in place by nuts ¢

and bolts ¢ as clearly shown in FFigs. 1 and
4, and by means of the nuts on the threaded
tension members ¢, f and g the latter can be
stretched very tightly to bring the 1im rigid

and true with the hub.

As will be seen in Figs. 1 and 3, the hub b
is longer than the width of the rim a, and
when the spokes'e and f are under proper ten-
sion relative to the lateral braces g the rim 1s
brought substantially into a plane equidis-
tant from the hub ends. |

In prineciple a wheel thus construected is a
large bicycle-wheel with a flat rim, possessing

' the same advantages of extreme lightness and

6o

70

75

8o

90

95

JOO




2 - | 556,014

- strength, the differences in details of con-
str uctwn ad&ptmﬂ' 1t for use as a wind-wheel.
“As the flange 0° is narrower than the rim o

. the inner ends of the tension members e and
5 f converge, and to pairs of said members the

wind-blades are attached, said membem thus |

| Servmg a double pm*pose | -
~ The wires ¢ at the back of the wheel are
tenslon-bmee&, and may be wider apm*t than
‘the member ¢ and #. - S -

The blades may -1)(, made of wood metal '_

papier-m

matemal, ::md they nm'_y be attached to their

ache, leatheroid, or other Sunﬂble

arious ways,:

non- metalhe b]&de ¢, provided on one face
with grooves ¢ pmallel to 1ts longitudinal

"edﬂes which latter converge towmﬂ its in-

;1161 anl at an angle cor respondmﬂ' to the an-
gle between the LW‘O wires ¢ and fof any pair,
-and by plessmn the blade against the wires:
. to embed them in the nlooves and then mov-
~ingthe blade: lOIlletlldlllﬂllY toward the wheel |
~center it becomes wedged in place and can be |

'  2:5§

retained by a staple or other device.

~ In Figs.1 and 4 and in Fig. 12 the blade CZ; :

s ShOWH as held to the two tension members |
by small stap]e% 10, passed through the blade:
~and clinched or bcnt over its fa(,e andin Fig.
13 a sheet-metal blade ' is ShOWIl with 1ts
. longitudinal edﬂes cZ ben‘t around ihe teumon

: _members
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~ Yetanother modlﬁmtmn of blad(, is Show |
at dﬂ Fig. H wherein the longitudinal edges
are gr ooved at * to receive the tension mem-

bers, the shape of the blades, whatever the
mannu of attachingthem to 1110 tension mem-
bers, being shown in Figs. 1 and 4.

The Oomplele W heel is fixed by a suitable
set-screw 0%, Fig. 1, upon a spindle or shaft
O* rotatable in a bemmn B’ in a bracket-like
casting B, said 5{)111(1]0 or shaft having fast
on its mner end a crank or disk 0%, to which
the pump-rod is connected, as will be de-
scribed. The casting B has a vertical hub 32
prowded with raceways to receive balls b5,

held in place by flanges 15 and 16 on the up--

per end of a hollow supporting-standard D,
forming an extended and 311‘[1111(3‘51011 bear] mﬂ
for the bracket B and the weight carried there-
by, and renders the 111(1(:1(31 very sensitive.
111 the bearing B’ is formed an oil-reservoir
b, and a wick 7 feeds the oil to the shaft U,
oil being introduced into the reservoir by’
means of an oil-cup 3.
1he pump-rod P passes through the hollow
standard D and above the top of the latter
has a loose sleeve p held in place by collars
2 2 on the rod and connected pivotally to the
forked end p' of a pitman P’ pivoted at its
upper end to the crank-disk 0° at 9% whereby

the pump-rod may be freely rotated while be-

Ing securely connected to the pitman P'.
A rudder-casting IT is hin ged to the casting

b by a pintle 52, and the arms A’ of the rud-
sa1d arms be- .

der are bolted to the casting IT,

In Fig. 11 T have shown in eross- SLCth]l a

oy oy,

the main rudder I,

- the equilibrium of the rudder.
~coming in the direction of arrow 20, Fig.

I'Ing grooved to receive thin boards, forming
the rudder H'. |

toward their outer ends,
wing H2 is pivoted to them or to the face of
sald wing being normally

The arms I/ are bent at <

(see Fig. 3,) and a

extended at an oppomte &11(1 equal annle to :

the main rudder.

Reterring to Fig. 2 ,_,, a flat or other Sulfﬂblt' s

:wewht W is: suspended by toggle-arms. /i° be-
| tween the. rudder I’ and the wing H?, said:

W |

toggle-arms being pivotally emmeeted at their

outer ends- thereto the weight W normally
tending to separate the wing f1 om the rudder
asfar as permitted by a eham or other f

'111111131]510 device 12. |

Should the force of the Wllld increase suffi-

clenth to press the wing inward, thereby
overcoming the weight ‘W the smd wing
would eollapse more or less nearly to the dot- -

ted-line position, Fig. 3, thereby destroying

enble

jO

The Wmnd : a1

the. 1*udder will be turned more or l6ss iR ’Lh e |

direction of arrow 235, Tig. '3,

according to i
| the amount of inward movement of the wing

.jo: .

H?, the wind-pressure acting against the outer

face of the bent portion of the 1*11(:1de1*-

erating when necessary. |

A modified form of rudder and governor is

shown in FKigs. 6 and 7, wherein the rudder-

casting I ]lclSllﬂldl} &tmched theretothe rud-
der K', to the outer end of which the wing K®
18 hmﬂ*ed K%, and normally kept in parallel-
1Sm Wth the rudder.

When it is necessary to counteract high ve-
locity and wind-pressure, the wing is turneu
more or less nearly into dotted- hne posatlon
IFig. 7, whereby the rudder will be turned in
the direction of arrow 30. A lever/k, pivoted
at &' to the rudder X', has a plate &* secured
to its upper end tr ansver&ely to the length of
the rudder, the lower end of the lever bemn'
attached to one end of a spring S, the otheﬂ
end of which is attached to the 1‘11(1(2161‘ to
normally maintain the lever in the position
shown in Fig. 6, though obviously a weight
on the end of the lever would subserve ﬂle
same purpose. A link A2 pivoted at one end

to the lever k, is pivoted at its other end to

an upright pin-%% on a bent arm %! rigidly
connected to the wing K=

Y henthe pressure and velocity of the wind
exceed a predefermined amount it acts on
the plate & at nearly a right angle thereto,
forces the lever back awamst the spring S,,

and through the link 2N opens the wing I?

-so that pr actlcally the rudder is bent, :;L]ld the

wind - preSSur acting: upon said wing will

“When
‘the rudder is thus turned on the standard D
| the'wheel is turned out of the wind a distance
proportional to the pressure and velocity or
the wind above a predetermined amount, de- -
termined by the weight W, so that excessive
“wheel- velocity, shoeLs jars, d&ec., will be pre-
vented, the wing aotmn in conj unctmn with
the wdder as a speed governor, and only op- -
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turn the rudder in direction of arrow 30 to
throw the wheel out of the wind.

In the modification shown in Fig. 8 the
wing L' is hinged at or near its center at 59
to the outer end of the rudder L and by the
same actuating mechanism (shown in Figs. 0
and 7) is swung into dotted-line position

(shown in Fig. 8) by the abnormal wind-

pressure. | |

Obviously weights or springs may be used
to balance a corresponding wind-pressue in
any of the rudders shown, and other counter-
balancing devices might be employed with-
out departing from the spirit of my invention.

T have herein utilized the pump-vod, which
may of necessity extend to or near the ground,
to start and stop the wind-motor without ne-
cessitating a elimb to the top of the tower or
building. o

At the top of the standard D a bearing 40
is fixed and through it is passed the depend-
ing hub m of a gear-wheel m/, a collar m* on
the lower end of the hub retaining it in the
bearing. The hub has asquare or otherthan
round hole through it, through which 18 ex-
tended the pump-rod P having a correspond-
ing cross-section, so that rotation of the rod
will turn the hub and gear m/, the rod being
free to be reciprocated. A segment-gear m’
in mesh with the gear m' is pivoted on the
pintle 7 of the rudder, Fig. 3, and has an ex-
tended arm m* provided with a hole or slotto
receive a pin m® secured to the rudder, so
that rotation of the gear m’ by means of the
pump-rod P will cause the segment-gear ms
to be turned, thereby swinging the rudder on
its pintle relative to the plane of the wind-
wheel. ' |

In Fig. 3 the position of the wheel relative
to the rudder is shown by dotted lines when
the rudder is thus turned to its full extent.

At the lower end of the pump-rod I have
shown in Fig. 1 a standard D* rotatably sup-
porting a controlling hand-wheel D® having a

squared hole, through which a squared por-

tion of the pump-rod passes and can be recip-
rocated, rotation of the wheel turning the rod
to turn the gear m’ and thereby the rudder to
start or stop the wheel, -

Other devices may of course be used for
effecting the rotative movement of the pump-
rod. _ ' '

A long tooth m* at each end of the seg-
ment-gear m?® serves as a stop to prevent dis-
engagement with the gear m'. __

Much cumbersome and heavy mechanism
isdispensed with, and a convenientand ready
means of starting and stopping the wheel is
provided.

In Figs. 9 and 10 a slightly-modified con-
struection is shown wherein the wheel-sup-
porting bracket B®hashubs B to embrace the
top of the standard, and the rudder-casting
1 is also provided with hubs II° which also
embrace the standard, the gear m' rotatable

by the pump-rod engaging a semicircular |

‘and the braces g

| gear m’ journaled at m® on an arm of the

bracket B? and provided with a longitudi-

nally-slotted arm m’, which engages a pin
mi® on the rudder, and in Fig. 10 the dotted
lines show the position of the rudder and the
cear when turned to stop the wheel. |
My improved wind-motoris not restricted to

pumping purposes, as by countersinking the
eand f 75

outer ends of the tension members
the rim ¢ may be used as a
pulley for driving a belt to transmit power
to any desired piece of apparatus.

Other means may be employed for attach-
ing the wind-blades to the tension members,
and the tension of the said members may be
regulated by turnbuckles or other devices,
and said tension members may be arranged
tangentially to the hub, as shown 1n Fig. 5.

The members ¢ and f* shown are con-
nected to the flange 0¥ of the hub-disk 0%
tangentially, and the braces g* are also tan-
oentially connected to the hub, crossing the
other blade-supporting members, as shown In
Fig. 5. _

Wherever the word ‘‘tension” is herein
used itimplies a powerful longitudinal strain,
drawing the hub and rim of the wheel to-
gether with great force, suificient to with-
stand the pressure of gales and hurricanes
against the face of the wind-wheel, whereas
with mere tightness the wheel would be dis-
membered.

Although the wheel herein thus described
ig less than one-twentieth the weight of any
wheel now known to me it cannot be blown
to pieces.

In the wheel embodying my invention the
wires form the chief structural feature of the
wheel, holding the rim and hub together while
said wires are undertension, and also serving
in addition to support the wind-blades.

The governing devices controlling the rud-
ders herein are not affected by the wind until

its foree or pressure becomes greater than de-

sired, whereupon they act to prevent undue
wheel velocity. |

Anordinary “side vane” or rudder as here-
tofore used acts constantly, and does not per-
mit the wheel to steadily face the wind even
when the latter is light, and hence is not a
governor in the use of the term as herein em-
ployed. |

I claim— |

1. A wind-wheel comprisinga rim, an elon-
oated hub, a double series of tension members
fixed at their outer ends to the rim and at
their inner ends to one end of the hub, means
to apply tensile strain to said tension mem-
bers, and brace members under tension con-
necting the rim and the other end of the hub,
the double series of ftension members sup-
porting wind-blades at an angle to the plane
of the wheel, substantially as described.

2. A wind-wheel comprising a rim, an elon-
oated hub having disks at or near its ends,
tension spokes or wires connected at their
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- 1nner ends.to one of said disks and at their
- outer ends to the rim, to form a double series,
‘means to apply tensﬂe force to said wires or

10

by wind-pressure
famount substantially as deseribed. |
4. A rudder for wind-wheels, comprising |

spokes, and wind-blades secured to the latter,

each pair supporting a blade at an angle Lo-‘
- _the plane of the wheel Subsmntml]y as de-
- -scribed. -

3. A rudder for Wmd wheels compnsmfr

a main rudder, a wing pwomlly connected
thereto and adapted to be swung toward or |
~ from the main rudder, and a governor to con-
~trol the angular pOSlth]l of the wing relative:
- to the rudder said governor bemfr actuated |
& predetel"mmed--

&bov

- a main rudder, a wing pwotally connected

- thereto, means to normally malintain the said
- wing ata given angle relative to the main rud-

- 20 der, and a governor actuated by the pressure
-~ of the Wmd above a pl"edetermmed amount,
. to vary the angle of the wing to Lhe malin rud- 1
- der, substantmlly as descubed
5. In a wind-motor, a wind-wheel, a main
rudder connected thereto, and relatively fixed
~to move the wheel relatively to the direction

2Q

s

- of the wind, apivotally-mounted wing or aux-

:3-6.

iliary rudder, and a governor contmlled by
eXCessive. wmd -pressure, to swing the wing
at an angle to the main rudder; 1 vhereby the--
- latter will be deflected to turn the wheel pro- |

---_portmnally 011’5 of ‘rhe wind, subsmmmlly as

-described.

40
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6. A 1udder for Wlll(] wheels eompmsmﬂ*'-

a main ‘rudder, a wing pn‘f’otall} connected
thereto and adapted 130 be swung toward or
away fromitlaterally, means to normally hold

sald wing fixed relatively to the main rudder,
a blade pwotally supported on the latter and
at right angles thereto, and connections be-
tween Smd blade and wing, whereby when
the wind-pressure upon- the blade OVercomes
the resistance of the holding means said blade
and wing will be turned, to change the an-
ale between the wing and main mddel sub-
%tantmlly as described.

7. Inawind-motor, the wind-wheel, its rud-
cder, agovernor for the rudder, oper a,ted by ex-
CeSsS of wind-pressure above a predetermined
amount, to automatically turn the wheel out

9. A Wmd-wheel a 1'11dder hinged thereto

~arod 1011W1tudmally remproeated by rotation
“of the wheel, and rotatable on its longitudi-
nal axis, a gear adapted to be rotated by said
‘rod, and an intermediate gear connected to
~the 1'*udder and 1n mesh Wltl the rotatable
-gear, whereby the angle of the rudder may
- be changed by rotation ot the remprocable.f—-
rod ﬁ-.-.ubstantmlly as described. - |
10. A hollow supporting-standard, a- cast-
i ing rotatably mounted thereon, a wind-wheel
._moun‘ted on sald casting, and a rudder hinged
‘thereto, combined with a rotatable and re-
101p1=oeable pump-rod extended through the
standard and reciprocated by the Wmd-wheel |
-and means intermediatesaid rod and rudder.
‘to turn the latter upon its support by 1*0tm10n'- |
-of the rod, substantially as described. |
11. A h0110w supportmn-qt‘mdald, a cast-
ing mounted to swing laterally thereon,, X
'E-Wmd wheel carried by the casting |
shaft and erank-pin, a rudder, its easmnb also .
‘mounted on the standard, a r ot&mble rod ex- -
tended through the standard and connected
to said crank- -pin, to be reciprocated thereby,
‘connections between the two castings, includ-
Ing a gear through which the rod reci proeates
and wlnch 1S rotata,ble therewith, and means
to rotate the rod and gear to change the an-
gle between the two
as described.

; and  its

astm o8, sub&tantmll}

In testimony whereof I have signed my

name to this specification in the presence of
two subscribing witnesses.

WILLIAM C. BRAMVWEILL.
Witnesses:
JOHN C. EDWARDS,
AtausTA E. DEAN.

return  the

| of the wind proportionally to the excess of =
pressure thereof, and means to
“parts to normal position when the wind-press-
ure falls to or below said predetermmed |
-amount, substantially as described. -
8. A wind- wheel, a rudder hinged thel"eto |
“a reciprocating rod driven by the wheel and
‘rotatable about its longitudinal axis, and con-
‘nections between the rod and the rudder,
whereby rotation of the rod will vary the an- 5
‘gle of the rudder relative to the plane of the BN
‘wind- wheel, substantially as described. |
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