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"~ recesses on the back of the wheel.

 UNITED STATES PATENT OFFICE
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IMPROVEMENT IN WINDMILLS.

Speeiﬁeatien forming part of Letters Patent No. 145,877, dated December 23, 1873; applicalion filed

August 7, 1873,

i —

To all whom 1 may concern?

- Be it known that we, JoSIAH KEELER and
- CHARLES C. HARRIS, both of Kewanee, in the
county of Henry and ‘State of Illnois, have in-

- ventedcertain new and useful Improvements 1n

Windmills; and we dohereby declare the follow-
mge to be a full clear, and exact deseription of
‘the Invention, such as will enable others skilled
in the art to which 1t pertains to make and

use 1t, reference being had to the accompany-

ing dramnﬂs, which form part of this specifi-
ELT;IOI]

“Our invention relates first, to the applica-
tion of two hoops or l)fmds ene being secured
to the face of the wheel fmd the ether to the
back of such wheel. These hoops, in connec-
~ tiomwith the braces, hereinafter more fully de-

“scribed, serve to llold the fans or vanesin their
T elative position, giving additional strength
‘and rigidity to the wheel.

The front edges of the fans or vanes are

‘notched or recessed, and the hoop or band is
~ bolted or otherwise firmly secured in these
notches or recesses to the edges of the fans or
- vanes on the face of the wheel and the rear
edges of the fans or vanes are s1m11«-,13:'1%;;r notched

or recessed and another hoop or band is bolted
or etherwise firmly secured in these notches or
These two
hoops or bands are some distance from each
other, the one affixed to the face of the wheel
hemw nearest.the hub, and the one affixed to
the back of the wheel nearest to 1ts periphery.

A series of braces are employed, which are
affixed to a casting at the end of the horizontal
- shaft, and pass over the hoop affixed on the
face of the wheel, to which hoop they are firmly
bolted or other w1se secured, and thence under
the hoop affixed on the bael{ of the wheel, to
the under side of which hoop or band such
braces are also firmly bolted or other mse Se-

- cured.

- By means of these hoops or ba-nds and the
~ braces the fans or vanes inserted in the hub
- and tightly clasped or held therein, the pmts
~ are firmly and solidly held towether
- - Hoops or bands are affixed to the outer and
inner edges of the fans or vanes, forming the
perlphery of the wheel, and giv 1110 the same
further strength and rig oidity.
" Our invention relates, secondly, to the pe-
~culiar comstruction and arrangement of the

 main vertical hollow standard and parts con-

nected with the driving mechanism of the mill.
such standard being eenstmeted hollow and

| of three different outside diameters, the upper

or smallest outside diameter carries the upper
and lower braces or extensions, to which the
arms of the tail are secured, "and between
these two braces a hollow eylmdrleal tube 1s1n-

serted, on the upper edge of which rests the
upper l)raee or arm, the lower brace or arm
resting on the sheuldel formed by the increas-

ing chameter of the main hollow vertical stand-

erd and thus allowing the arms or braces to
revolve fr eely around the main hollow vertical
standard, as well as the cylindrical tube,

cach turning freely and independently of each
other. Tothe eylmdmesl tube, revolving around.
the main hollow vertical standard the bem ings
of the horizontal shaft carrying {he wheel are
atfixed on each side. One of the bearings has
an arm or extension formed thei‘eon. This
arm or extension 1s provided with a series of
holes formed therein for the purpose of attach-
g one end of a rope-chain or other suitable
means for supporting a weight, the other end
of such rope-chain or other sultable means be-

ing affixed on the tail of the mill, so that, by
means of this weight, the wheel can be 1en*11

lated and set to the wind according to the
work it has to perform; and the cylindrical
portion, revolving freely around the main hol-

low vertlml shaft, acting as a pivot to the
wheel, will allow sueh wheel to turn around
the mmn vertical standard, and shut itself off

| gradually and automatically as the wind in-

creases, and completely so as thewind changes
to a gale, thus protecting such wheel from be-
ing damaged or broken by the action of a
ste]:m, snd by means of a stop affixed to a
transverse bar on the tail, against which one
of the bearings will rest 'when the <vheel is
shut off frem the wind, will further protect
the parts from being deranged or broken by a
sudden gale springing up, and also prevent
collision between the wheel and the tail. As
the wind decreases in force, the weight above
referred to, acting as a eompensmtmg weight,
will gradually blmﬂ the wheel back, and S0
hold it constantly te the wind. The 1]1%111 hol- .
low standard at its lower or thickest part has
orooves formed in each side, in which grooves
£wo arms, to which the WOleg Or pumping
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rod is affixed, slide up and down, these two |
arms being prowded with lugs or emrs between
which 18 held a band or ring. Thls band or
ring is formed in two sections or halves, as
Shown in Figs. 1, 2, 12, and 13, forming, when
bolted tog ether two Tin o8 Or bzmdb the lower
one having proj eetions or axles formed on each
side, to which the arms of the connecting or
driving rod are affixed. The conneetmn or
driving rod is also formed in two seeti_ons,
Which, when bolted or otherwise secured to-
gether, form at one end the circular strap,
which passes between the flanges of the eccen-
_tric-wheel. The two parts have formed on

their upper semicircular portion projections

or ears, having & hole formed therein for the
reception of a bolt, by means of which the two
sections are bolted together, as shown by Ifigs.
1, 2, 3, and 12, and on the under side of the
strap each part has an extension formed there-
on, also provided with suitable bolt-holes for
the reception of bolts, by means of which they
are bolted together, as shown in Figs. 1, 2,
and 12,

The extension of one of the sections is ver-
~tical, and is provided at its lower end with a
befu"mn for the reception of one of the projec-
tions or axles formed on one side of the lower
ring or band. _

The extension of the other section or half
has a curved portion formed thereon, encircling
half of the main hollow vertical St“md’lliﬂ Whlch
curved end is provided with a- vertleal exten-
sion, having a similar bearing formed at its
lower end, into which fits the axle or projec-
tion formed on the oppomte side of the lower
band or ring, as shown in Figs. 1, 2, 3, and 4.
- The brace or arm to which the upper arm of
the tail 1s secured 1s provided with an upright
shaft, on which 1s mounted a pulley, and the
brece to which the lower arm of the tail is
affixed is connected with the upper brace and
arm of the tail by an inclined transverse bar,
having upon its edge, at or near the lower
brace and arm of the tail, a stud affixed, on

which stud a pulley 1s mounted at 1*1n11t an-
“16b to such transverse bar.

The chain or rope, or other suitable means, to
which the shifting rod 18 attached, on 188111ng
from the main hollew shait,. tl“everees over
~the pulley affixed on the npper brace; thence
it runs under the pulley affixed at ri n'ht angles
to and on the inclined transverse bar and 18
firmly attached to the ear or loop fermed on
the extension or arm affixed on the bearings
of the main vertical standard. The 111e1111ed
transverse bar is further provided on its face,
at or near the center, with a projection or stud
~acting as a stop for the wheel when tumed
amund the main hollow vertical standard and
shut off from the wind, thus preventing such
wheel from turning around too far, damaging

itself, or the tail fmd meehamem connected
therewﬁh by a sudden shock or collision.
‘When 1t 1s desired to shut off the wheel from
the wind, all that is necessary is to pull upon
the shifting-rod, which, being attached to the

chain, causes the same to be drawn down
throunh the main hollow vertical shaft, over
the pulley on the upper brace, and mlder the
pulley on the inclined transverse bar, causing
the extension on the bearings of the hermon-
tal shaft, and, censequent]y, the latter and
the Wheel to turn around the main vertical
hollow standard by means of the cylindrical
pivot, to which the bearings are affixed, and
cause such wheel to face the tail of the mlll

thus shutting it off effectually from the Wmd

but that those acquainted with the constr e
tion of machinery of this class may fully un-
derstand our invention, we will proceed to de-
scribe the same more in detail by aid of the

accompanying drawings.

Figures 1 and 2 represent opposnse side ele-
vwﬁons s Iig. 3, a plan; Fig. 4, a section ; Kig.

, & front elevation of one- helf of the wheel ;-
rmd Tigs. 6, 7, and 8 represent detail views of
parts ot epparetus constructed according to
our invention.

The fans or vanes «® are secured 1)5 means
of a hoop or band, a', affixed to the face of the
wheel. Such fans or vanes are provided with
recesses or notches on their outer edges, into
which the hoop or band «° is Secured Dby
means of bolts or other suitable means. An-
other hoop, a'!, affixed to the inner face of the
wheel «, mld some distance from the hoop or
band ew, is -similarly secured to the fans or
vanes «* as the hoop or band « above de-
seribed, further securing the fans or vanes a°
1n ]:)Obltl()ll and such f..-ms or vanes are finally

held n place by two hoops or bands, a” a'®,

encircling the outer and inner peripheries of

the f‘ms or vanes «’, thus forming the wheel .

A. To give additional strength and rigidity
to the wheel A, braces C, efﬁ*s;ed to the casting
Ot at the end of the horizontal shaft d, are
fastened, by means of bolts or pins, to the up-
per side of the hoop or band «'®, and to the
under side of the hoop or band a,“ thus form-
ing a very solid and rigid wheel, ’W]llC]J at the
same time, 18 capable of being easﬂy repmred
when the wheel i damaged by any cause. e 1s
the main hollow Vertlcel standard, formed of
three different outside diameters, "the upper
portion, ¢!, of which is of the smallest diame-
ter, and around which revolve the braces f* /%,
to which the arms 3 74 of the tail f are secured.
Between these braces f* f? a hollow cylinder,

¢, 1s inserted, revolving 111(1epeude]1tly aroundl
the main stfmdfwd e, *’md acting as a pivot to
the wheel A, as heremefter debcubed ThlS
hollow cyhn der ¢ ¢ has arms or extensions g' ¢°
cast or otherwise formed or affixed on each
side, which are so constructed as to form the
beerm o for the horizontal shaft d of the wheel
A, as shown in Figs. 1, 2, 3, and 4. The arm
or extension ¢ 1s prowded with enother ex
tension, ¢?, affixed near the hollow cyiinder g,
and ez.tendmﬁ‘ at an angle to the main hollow
standard e, eome dlstenee toward the tail of the
mill. ThlS extensmn is provided with a series
of holes, ¢* ¢*, to which and a hole formed in the

| ear of the_emstm efﬁxed on the tail f a chain
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of other means for supporting a-compensat-
- ing-weight (hereafter described) is suspended.
To the tail f, at the end of the arm f% a cast-
ing, having ears or projections f* #% formed on
each side, is affixed. These ears /% ¢ have
holes formed therein for the reception and fast-
ening of chains, ropes, or other suitable means

| - for operating the shiftin g devices of the wheel,

as we will presently describe more in detail.

One end of a chain- or rope, &\, is fastened in
~either of the holes g* ¢, aund the other end to
a ring, % to which a weight, %, is suspended.
One end of another chain or rope, /2, or other
suitable means, is also fastened to the ring 77,
‘and the opposite end of such rope or chain A2
1s fastened in the hole of the ear or loop 73 on
the casting affixed on the arm f* of the fail f.
The weight 2 serves as a compensatin g-welight,
and holds the wheel A to the wind when not
too strong, but will, however, allow the wheel
A to gradually veer round the main hollow
standard as the wind increases in force, and
completely veer round and face the tail £ when-
ever the wind increases to a gale, thus shut-

~ ting itself completely and automatically off

the wind ; but so soon as the gale clecreases,
either gradually or suddenly, the compensat-
ing-weight 2 will cause the wheel A to resume
1ts position before the wind and operate as be-
~tore. The arm or extension ¢3, provided with
a serles of holes, ¢* ¢¢, as above mentioned, is
tor the purpose of adjusting the compensatin -
welght 7 according to the work the mill is to
perform, and also according to the force of the
prevailing wind. If but.a slight breeze is stir-
ring, the weight is suspended nearest the shadft,
and removed therefrom as it increases in force,
until the maximum at which it is safe to oper-
atelsreached, the weightbeing then suspended
1n the outer hole, ¢4, of the arm or extension
g°; _but should then the wind increase grad-
ually, the wheel A will eradually veer round
by means of the cylindrical portion g, to which
the arms or extensions ¢? ¢° are formed, and
which form the bearings of the horizontal shaft
- d of the wheel @, until such wheel A has com-
pletely veered round, and faces the tail / when
the wind has increased to a gale, and is then
completely shut off. It is evident that by
this arrangement the wheel is not liable to be
damaged or broken by a storm.

On the upper brace 7, to which the arm 3 of
the tail 1 is secured, a standard or bracket, 17,
18 affixed, on which a pulley, /%, is mounted,

The braces f* /? and the arms £ f* of the tail f

are connected together at or near their center,
between the main hollow vertical standard eand

~ the body f° of the tail £, by an inelined trans-

verse bar ¢, provided near its lower end with
a. pulley, ¢!, mounted on a standard or bracket,
%% at right angles to such inclined transverse

bar 7. The arm or extension ¢?, formed or af- |

) fixed on the cylindrical portion or pivot g, is
- brovided at its outer end with a loop or ear,

r

9’

chain or rope, ¢% or other suitable means, is
firmly*and securely attached. This chain or

having a hole formed therein, to which a -

P—

rope ¢° passes under the pulley %, thence over

the pulley, thence over the pulley 13, into the

main vertical hollow standard e, where it is
connected with the shifting-rod I, and, by
means of this shifting-rod ! and the chain or
rope ¢°, and the pulleys f® and 4., the wheel
can be shut oft from the wind when so desired,
and the operation is as follows: When it is
necessary to stop the mill, all that is required
1s to exert downward pressure, by pulling, or
by means of a lever or other suitable means,
to the shifting-rod I, which will communicate
such power to the chain or rope ¢°, traversing
over the pulley /* and under the pulley 4!, and
cause the arm or extension ¢ affixed or formed
on the cylindrical portion g, and forming the
bearing of the horizontal shaft d, and conse-
quently the wheel A, to veer round the main
hollow vertical standard e, and face the tail f,
thus completely shutting it off from the wind.
The inclined transverse bar ¢ is provided on
1ts face, at or near the center, with a stud or
projection, +% against which the outer end of
the arm or extension ¢® rests whenever such
wheel A is shut off from the wind, either by
hand or by the force of a gale, and thus acts
as & stop to such wheel A, and prevents the
same or the arm ¢° from striking against the
tail f, and, by a sudden collision, causing either
the wheel A or the tail f, or the mechanism
connected therewith, to be broken or damaged.
m 18 the connecting - rod formed in two parts,
m m?, as shown in Figs. 1, 2, and 6, the upper
ends m’ m* being semicircular, and forming the
strap to receive and hold the flanges of the ec-
centric-wheel. Iach semicircular portion m3
m* 18 provided with a lug or ear, m® m®, having
a hole formed therein for the reception of a
boit or pin. The part m'is provided, at its
lower end, with an extension, mS, the lower end
of which is formed into a bearing, m?, for the
reception of the axle or projection »? formed
on one side of the band or ring %2, hereinafter
more fully deseribed. The part m?is alsopro-
vided, at its lower end, with a curved exten-
sion, m° partially encircling the main vertical
standard ¢, and at m® has a vertical arm or
extension, the lower end of which is also
formed into a bearing, m!°, for the reception of
the axle or projection n*, formed on the oppo-
site side of the band or ring #%. The parts m!
m?* are further provided with bolt-holes near
and under the semicircular portions m3 m?, for
the reception of bolts or pins m'L, by means of
which and the bolts in the ears or lugs m?® m?,
and the axles or projections »* »%, formed on
the opposite sides of the band or ring 2, the
two parts of the connecting-rod m are securely
held in position. The band or ring » is formed
in two parts, ! #?, each part being provided
with ears or flanges #° 2% having holes formed
therein for the reception of bolts or pins, and,
when bolted together, form two separate rings,
n' 7%, connected together by means of the ears
or flanges #° »’. The part »? has formed on
each side an axle or projection, #° nt, which
enter the bearings m™m!° on the lower ends of




the arms or extensions m®m? of the connect-
ing or driving rod m. The main vertical hol-
low shaft e has slots or grooves ¢t ¢t formed on
cach side of its '10wer or thickest portion, in
whicl the arms ¢* ¢' of the WOI‘]{M]“ OT PuInp-
ing rod ¢ slide. These arms ¢' ¢' are 1)1‘0?1(16(1
on their upper end with lags or ears ¢° ¢° ¢° ¢,
between which lugs or
w* 18 held, The -bmld or ring ! serves as a
further bearing to the eonnecting - rod m, giv-
g the band or ring »* ’delthll‘ﬂ strength and
friction - sm*faee, ‘*ender'nﬂ* such band or ring
n less liable vo become chmaﬂed - -
Having thus deseribed our invention, what

We 01’11111, and desire to secure by Letters TIat-

ent, 18—

1. In the wheel of ;1, windmill, the combina-
tion, with the fans or vanes «° and the hoops
or bmds a'?, the braces C and hoops or bands
al® all, ar mnﬂed and constructed substantially
- as ELIld for the purposes described.

. In the connecting 01 driving rod m of a
Wnuhmll the parts mt m? , compo osed of semi-
circular portlons m® e, forming the strap to
hold the ﬂ.-;mﬂ(,s of the eccentric-wheel 7, lugs
or ears m® m®, extension m®, bearing m’, curved
extension m” provided at md Wlth a vertical
arm having 2 bearing, m'%, at its lower end, in

ombmatmn with ﬂle main vertical &mnd‘mrd
e, ring or band =, slots or grooves ¢* ¢4, and the
vorlunn or pumpmn rod ¢, all %1*1*&11(10(1 CO1L-
Structed and operating substantiall y as Shown
and set iorth
3. In a windmill, the wheel A, horizontal

ears the band or ring

[
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-

shaft d, 1 combination with the connecting-
rod m, main vertical standard e, ring n, formed
of pdltS n %2 axles or prmecmons nd i, ears
or flanges #°, and the arms ¢' ¢, lugs OT ears
G° §° of the Workmn Or pumping rod q, all ar
ranged and constructed and operating sub-
Stantlally as shown and described. .

4, In the automatic shifting devices of a
windmill, the main hollow standard ¢, cylin-
drlcal pmtwn or pivot ¢, arms or extensions
g' ¢*, forming the bearings for the horizontal
shaft d, arm or eztenmon g%, provided with
holes ¢*, in combination with 'the arms A
tail 7, chains or ropes ' 1?, weight &, loop or
ear jﬁ, inclined transverse Dar 1, “stud or Ppro-
jection 4%, forming a stop to the wheel A, hori-
zontal shaft d, and wheel A, all armnned CO1l-
structed, and operating %ubst‘mtnlly as set
forth.

5. In the shifting mechanism of a windmill,
the shifting-rod [, 1n combination w 1th the main
hollow standard e, chain or rope ¢° pulleys /*
i%, Inclined trmlsverse bar 4, and stud or pro-

Jectmn v, loop or ear ¢, horu:ont&l shaft d, and

wheel A, all arranged, constructed, and opel-
afing qubbtantldlly as shown and described.
T testimony that we c¢laim the foregoing we
have hereunto set our hands this 29I\ d_a,} of
July, 1373. o - |
| JOSIAH KELELIR.

CHARLES C. HARRDS:
Witnesses:

CHAS. K. LADD,

JAMES If. TODD.
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