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- SPECIFICATION formmg pa,rt of Letters Patent No. 24:4 068, dated August 2, 1881

Apphcfntmn filed November 3, 1880

(Mndel )

To a,ll whom it mag Y CONCErn:
Be it known that I, JOAN S. ADAMS, a citi-

“zen of the United States residing in Hlgin,in -

the county of Kane and Smte of Illinois, have

mvented a certain new and nseful Wlndmlll |

of which the following is a specification.

My invention relates to improvements in.

~ windmills in which the wind-wheel has a hori-
- zontal axis and is journaled in or upon an arm

10

2 o
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of the swinging bracket, the axis of which
bracket 1s at & rmht angle to the axis of the
and the objects of my inv ention
- are, first, to prowde an improved method of
'_-pwotmg the swinging bracket, by which the

15

wmd wheel;

wind-wheel and tail-vane may swmﬂ'mdepend

ently or simultaneously with each other upon
~ the same vertical axis; second, to prevent an
upt]:rust of the tu’bular turn- t‘tble, the swing-
ing bracket, and the vertical shaft; third, to__
prevent a lateral motion of the vertwal tubuldr-
' turn-table, and to promde bearings for the tub-
~ ular turn- table the swinging bracket and the
gear of the ver tlcal shaft, which bea,rmgs are’
in themselves o1l cuaps. 01:' reservolrs; fourth,

to provide improved mechanism adapted for
either geared or pumping wmdmllls, or both,

by which mechanism the position of the Wmd |
‘wheel with reference to the tail-vane or other
- steering mechanism .may be pomtwely con-

trolled from the ground or from any point be-

low ‘the upper platform of the tower, either |
~ manuallyor antomatically, by means ot a ball-
- governor, tank-float, or any other suitable gov- |
-+ erning device for the purpose of swinging the
3
'.'5' matlcallv maintaining it at such an anﬂle to
- the wind that said Wmd wheel will not be re-
volved faster than a desired maximum veloc-

wind-wheel into or out of the wind, or auto-

ity; fifth, to prowde an improved wind-press-
ure - govemmn‘ mechanism acting as an aux-

jliary to or independently of the above-men- |
~ tioned controlling mechanism, and ‘adapted for

- either geared or pumping wmdmllls or both,
by which mechanism the position of the Wmd _;
wheel with reference to the tail-vane or other

steering mechanism may be automatwally con-

o trolled- by wind-preéssure acting upon a storm-

vane so arranged as to. parbla,lly or fully equal-

B 1ze the forces actmg upon the steering mech-

SO

amsm, and to relieve the wmd wheel from ex-.

‘in either direction.

| line & x of Fig.

| cessive pressure in case of sudden violent gusts
| of wind; sixth, to provide means by which to
_automatlcally ease the action of the wind-wheel
‘when swung around by a strong wind, so as

to prevent violent contaet of the stops and
cnshion, and also to prevent the wind-wheel

from remainin oautomatically swung out of the

55

wind and stopped duunﬂ'_severe storms— -

in other words, a mechanism to maintain the

‘normal action of the wind-wheel durin g storms

in which other windmills of this class would
be antomatically stopped ; and, seventh,to pro-

vide stops and an elastic. cushwn for recelving
-said stops, to limit the lateral-swinging move-

‘ment of the wind-wheel, and to cause an easy
reaction a,ga,mst the stmkmg force of the wind-

wheel when it is swung violently to its limit
I attain these obJects by
mechanism illustrated in the accompanying

drawings, in which—

TFigure 1 represents a rear-side elevation of

a windmill embodying my invention; Fig. 2,
a vertical longitudinal section of the shaftmn'

and supports for the same; Fig..3, a detail

plan view, partly in section, and taken on the
2; Kig. 4, a horlzontal section
‘taken on the hne y y of I‘1g 2; and Fig.5is a

vertical section of a pumping-windmill with
my improved manual and antomatic regulator

for the wind-wheel attached. |
‘Similar letters of reference indi 1ca$e the same

parts in the several figures of the drawings.-
A represents the centrally-perforated cap of
an ordinary windmill- tower, above which 1s

supported the flooring ¢ in the usual manner.
Upon the nnder face of this cap isan annular

cup- .shaped bearing, a/, and upon its upper face
is a tubular mast, a?, ha,vmg an inner diame-

ter correspondmg w1th that of the outer walls
of the bearing and with the perforated cap,
forming, substa,ntlajlly, a. continuation of the
outer rim of the bearing, said mast and bear-
ing being secured to the cap by bolts passing

through’ their flan ges and through the cap, as
shown. The mast a? extends throu ghand some
distance above the floor a, and forms an outer
‘shell mclosmg the vertlcal tubalar turn-table

| B, which is stepped at its lower end in the

bearmg «', and has rigidly secured to it a cap
or mverted cup ﬂan ge, b overlappmg the en-
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larged upper end of the mast. The cap
serves to exclude matter, sleet, dirt, &e., from
the turn-table, and by overlapping the en-
larged end of the mast prevents a lateral mo-
tion of the turn-table, in which latter function
1t 1s an auxiliary to the cup-bearing «/. A re-
cess, 0/, is formed in the side of the cup b, for
the reception of oiled wicking or other mate-
rial for lubricating this upper lateral bearing
of the tubular turn-table. A ring, segment,
or nut, 1%, secured to the inside of the cap 0,
and extending under the enlarged portion of
the upper end of the mast, serves to prevent
vertical displacement of the tubular turn-table
B by whirlwinds or other similar causes.

Rigidly secured by its lower arm to thie up-
per end of the tubular tarn-table is a vertical
C-shaped bracket, O, the upper arm of which
affords a bearing for the vertical main shaft ¢
passing through the lower arm and down
through the center of the tubular turn-table,
the tower-cap, and the bearing «’, to operate
the pump or other machinery.

To the bracket C issecured, at aright angle
to the turn-table, the arm of the tail-vane (¥,
which armissuspended by anobliquely-extend-
g rod, ¢/, attached at one end to and toward
the free end of the arm, and at its other end
to a lug, ¢% upon the upper arm of the brack-
et, where 1t may be tightened by means of a
nut working upon the screw-threaded end of
the rod.

D represen{s a C-shaped bracket having its
lower arm sleeved upon the turn-table and
bearing against the inner walls of the cap d,
which capis firmly secured to the tubularturn-
table some distance below the rigid bracket
C, which bracket D has its npper arm pivoted
upon the lower arm of the rigid bracket by
means of the annular flange of the pinion ¢,
sleeved within the annular cup-shaped bear-
Ing ¢¢, seated in the lower arm of the rigid
braclet.
lar recess in this bearing is greater than that
of the annular flange of the pinion ¢* so that
while the internal diameters of the flange and
recess correspond and are fitted together so
as to form the upper lateral bearing of the
swinging bracket, the greater external diam-

eter of the recess provides an oil cup or reser- |

voir for lubricating this bearing, which bear-
ing also sustains the entire weight of the
swinging bracket and wind-wheel.

The cap d, secured to the tubular turn-table
and fitting over the sleeve of the lower arm
of the swinging Dbracket, not only forms the
lower lateral bearing of the swinging bracket,
but also excludes rain, sleet, ice, &c., from the
bearing and acts as a stop to prevent vertical
displacement of the bracket and the mechan-
ism 1t supports. A recess, d’, is formed in the
side of cap d, for the reception of oiled wick-
ing or other packing for lubricating this bear-
ing. The upper end of the joints between
caps b and d and the tubular turn-table, if not

The external diameter of the annu- |

the entrance of matter. The forms, dimen-
sions, and positions of the vertical and lateral
bearings of this swinging bracket combine
great strength of structure and ease of action.

Journaled upon a horizontal arm or axle, d2,
rigidly secured to the swinging bracket is a
wind-wheel, If, which consists of a hub, ¢, a
series of radial arms or rods, ¢ ¢?, (see Fig. 3,)
respectively secured near the inner and outer
ends of the hub, and having their outer ends
and centers of length connected by clamping-
plates ¢’, respectively, to curved, tubular, or
cylindrical rim-sections ¢! ¢°, to which are se-
cured by clips the sails ¢f ¢, THub ¢ has upon
1ts inner end a bevel-wheel, I, engaging with
a bevel-pinion, f, firmly secured upon the ver-
tical shaft ¢. The bevel-pinion f is provided
upon its under face with an annular flange, /7,
which flange has its lateral and vertical bear-
ingsin the cup-shaped bearing 2, sleeved upon
the vertical shaft and seated in the upper arm
of the swinging bracket D. The bevel-pinion
J and the vertical shaft ¢ are secured against
vertical displacement by means of the stop-
bearing ¢/, secured in the upper arm of the
fixed bracket, which stop may Le so adjusted
as to rest upon the upper end of the vertical
shatt, and thus prevent all end-play of said
shaft and pinion.

The cup shape given the bearings a’, ¢!, and
J* not only serves to prevent a lateral motion
of the several parts supported by and jour-
naled in them, but also affords capacious re-
ceptacles or reservoirs for oil or other lubri-
cator. 'These receptacles retain the lubricator
so that 1t cannot escape and run down over
the machinery. They also exclude dust, snow,
sleet, or other foreign substances wlhich would
retard or stop, and consequently strain, the
machinery.

Rigidly secared upon the upper arm of the
swinging bracket in a horizontal plane, and at
substantially a right angle to each other, are
arms or bars & G, which terminate at their
free outer endsinlugs ¢ ¢, and afford stops for
limiting the lateral movement of the wind-
wheel and tail-vane with reference to each
other—that is to say, while the wind-wheel and
tail-vane may be swung simultaneously or in-
dependently toward each other upon one side
of the tale-vane, so as to stand parallel with
each other, and the wheel be out of the wind,
they cannot be swung farther toward the op-
posite side of the tale-vane than will cause
them to stand at a right angle to each other
and the wheel be full in the wind.

Upon each side of the rigid or tail-vane
bracket are secured perforated caps contain-
Ing a cushion or spring of rubber, ¢/, or other
elastic material, with which the lugs ¢ ¢ en-
gage when the wind-wheel is swung to the
limit of its lateral movement in either direc-
tion. The elastic cushion or spring ¢’ causes
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absolutely tight, should be calked to prevent | wheel when they come in contact with each
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o 'other in W]llCh iunetmn the arms or barb G‘r
G may be made an auxiliary to the elastic

- (3[1‘31]10[1 Dby constructing them of spring metal.

‘Having described the construction for sup-

"portmg and enabling the wind-wheel and tail-
vane to swing horlzcntally upon a vertical
- axis, 1 shall nowproceed to describe the mech-
© anism  for both manually and- automatlca,l]y

. eﬂulatmﬂ' such lateral movement

Restmg in a cup-bearing, %, the lower arm
of the rigid bracket is a vertical shaft, H, the

- upper end of which passes through the upper

‘arm of the bracket and is 1)r0v1ded with a cop
Upon and near the lowerend
-otf this shaft is secured a pinion, I, meshing
with the pinion ¢’ on the swinging bracket and.
.supporting a head or lug

or covering, k.-

- to the shaft by means: of a set- -serew, 4/, as

2

5 g

- shown in I‘1g 2. 'The lug or head ¢ is perfo-._
E rated to receive a rod or bar, 4% carrying upon
.. its outer end a circular che, K which I term
a ¢ storm-vane,” because it 0perates in a heavy
wind, by reason of its connecting devices, to

shift the wind-wheel out of the WIDd as Wﬂl
presently be understood. When the wind-

wheel is full in the wind and its face at a

right angle to the tail-vane the face of the

storm-vane is parallel with and outside of the
‘periphery of the wind-wheel and at a right
angle to the tail-vane. The area of the storm-

vane is such that a sudden or steadily increas-

~ing wind having sufficient force to cause the

Willdewhee'l'_ to revolve faster than a desired
‘maximum velocity will swing the storm-vane
toward the tail-vane, and in doing so the pin-

ion I will revolve the pinion ¢° in the opposite

- direction and move the wind-wheel with and.
- atan angle to the wind corresponding with,
. that-of the angle assumned by the storm-vane.
In order to make the storm-vane automati-
~cally return the wind-wheel to awind decreas-
ing in force, some means other than the above-
deecrlbed must be provided for this purpose:
“While a rope connected with the arm of the
storm-vane and passing ‘*over a pulley upon

the swinging bracket with'a weight upon its

- end might answer, I -prefer a constructlon

~ which may be operated in a more positive
" manner and both automatically and manually
from the ground. I have therefore provided
the pinion I'with beveled teeth to engage with
a toothed segment, L, pivoted upon the rigid
“bracket and. prowded Wlth an arm, Z as shown'
in Kig. 1.
Sleeved mthm the tulmlar turn table and
~ extending some distance below and having a

“lateral bearing against the inner walls of the

55

| _annular (,up-eha,ped bearm g a/,18 a reciprocat-

. 6o

‘ing tabe, M,.to the npper end of which is se-
cared a ccllar, m, having a horizontal arm, m/,
Vo "extendmg thrcuﬂ'h a vertlca,l elongated sletm |
.~ -and near the top  of the tubular turn-table and

| ‘between the lower arms of* the rigid and the

~ 8winging brackets, as shown in Fig. 2,

Bolted or: othermse secured to the arm m/'

“is a collar, m?, which encircles the outside of,
but does not come 111 contact Wlth the tubular

, 4, which is secured

| ends to said arm, as shown in Flﬂ 1,
‘as the tube M is raised the lever L will be ele-
‘vated and the segment be revolved outwardly
from the turn-table, 'md vice versa whul the

turﬂ table, and 18 prowded mth a curved arm
~m® about a quarter around the collar from the

-pclnt at which it is connected with the arm m/.

The VBI‘th&l slot in the tubular turn - table is

70

formed on the leeward side, so as to prevent

the entmnce of rain or snow through the slot.

The curved -arm m?® is connected to the lever{

of the segment by a pltman ‘mt, pivoted atits
SO that

tube M is lowered.
Cast with or otherwise secar ed to the cup-

.slmped bearing a' is a tube, N, slotted upon
| one side and provided with a hoed , 7,10 which

is journaled the shaft a’ of a pllllOD N/, the
teeth of which enter the tube throngh the slot

and engage with a tubular rack, N2, sleeved
‘upon the main shaft and rigidly secured to the
end of the reciprocating tube M. Tube Nigalso

provided with an annular flange or bead, n?,
which affords a bearing for and te decrease the
the friction of the tubular rack. The end of

the shaft »n/ projects beyond the hood, and has

secured upon it eccentric pulleys O O oppo-

sitely arranged upon the shaft.

,Reepectwel) secured to that portion of the
circumference of the eccentric pulleys nearest

their axes are cords or chaius 0 o/,0oneof which,
0, has secured to its end a welght P, so that
when the reciprocating tube is elemted and

‘the wind-wheel and storm-vane are out of the
wind, as shown in Fig. 1, the weight P will
‘cause the pulley O to rev olve, the tube to de-
‘scend, and the wind-wheel and storm-vane to
coine into the wind when the power 1s re]eaeed__

from the cord o’.
The weight P may be so adjusted, as to
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weight, that it will be a counter- balance to

swing the storm - vane and wind - wheel in a

hea,\*y but decreasing wind, or, in-other words,

it will ina strong mcreasmg wmd S0 ﬂradually_

permit the swinging of the wind-wheel out of

or decrease 1ts angle to the wind that 'a maxi-

mum velocity of the wind-wheel may be main-

110

tained until the force of the wind becomes so

strong against the wind-wheel and storm-vane

that they will overcome the power of the weight

and swing entirely out of the wind.

It will’ thus be seen that the horizontal
movement of the wind-wheel upon its vertical
axis may be regulated automatically, as well

as manually, from the ground by substantially
the same mechamsm but itis to be understood
that I do not limit myselt to the specific con-

‘struction descubed for instead of the segment

I may use a shdmg rack bar or any other meeh
anism which willinsure ajpositivelateral-swing-

ing motion of the pivoted bracket.

Owing to the position of the weight P and

the friction of the parts intermediate it and

the swinging bracket, the wind-wheel is eased

‘when struck Dby a gale or hurricane and pre-

11§

120

I2§

vented from being jerked violently out of the

wind, to the mjury of it and the mechanism
wh1ch 1t operates
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The form and arrangement of the pulleys O | weight P.

O Wlth the cmmectmw mechzmlsm are for the

‘sistance to countumt the inereasing power of'
5 the wind to turn the wind-wheel upon its piv ot
. as the wheel is swung toward the tail-vane. |
. Having thus deserlbed a portion of the gov--|
. erning muhanmm of the windmill and. Ifb ae-'|
gale, I shall now describe the con- |

straction ;1:1(1 action of the balance-vane S, | arm m’ of the reupmc&tmg tube by means of

SN iaﬂ*&mst the use of solid-wheel wmdmllls-—-x "7,

iy, 20
. Dbe,and to maintain the wind-wheel at such an
; mwle to the wind as to keep it in constantop- |
Quatmn at the desired rate of speed.
purpose various | Sy stems of mechanism have |
25 been devised to increase and decrease auto- {

~ matically the power of the (:ounterpmse bat
.. none ofthem have perfecth swureil the demredg
- result, for the reason that in the counterpoise -
o of m,ln*ht or spring

o ;thab in a severe storm they wﬂl SWH]“‘ entlrely

out of the wind and stop.

. The great point to be ﬁ'uned int he constmc
EER SR RRE ;tl(}ll nf windmills of thﬂb class is 'to so: propor- |
.. tionthe varying resistance of the counterpoise |
. as to keep the Wllld wheel from veing swung |
entirely out of the wmd however severe it may [

there ‘18 a constant foree
inereasing or decreasing in a fixed proportion,

- while in the wind: whmh acts upon’ the wind-:

- wheel and storm-vane there is a ﬂuutuatm#f z
. foreeacting inever- vfuymfrwmbmatmn% apon:
~the Swelal parts of the mill.
v"me, Ol the coutrary, is a cauntelpmse? which:
is acted apon by a varying force of substan-.

o tially the same proportmns as that acting upon

40

45
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the wind - wheel. In other words, I counter-
poise a varying force with a varying resistarnce
acting at the same time and with the same
power

The balance-vane S, as shown in the draw-
Ings, consists of a circular disk secured to a
rod or arm, which is fastened by means of a set-
screw 1n a socket tormed in the arm or bar G.
The rod or arm which supports the balance-

vane may be sccured to the swinging bracket
or turn-table to which the wmd whe(,l 1S at-
tached at any other desirable point, or by any
other suitable means, to secure the bllIllllt&LlL-
ous swinging of the wind-wheel and balance-
vanue.

When the wind-wheel stands full in the
wind the balance-vane stands edge to the wind
and nearly in line with the tail-vane; but as
the wheel is swung out of the wmd on one
sideof the vertlcalaus the balance-vaneswings
into the wind on the opposite side and opposes
Increasing resistance to the swinging of the
wheel, as the pivoting-power of the wheel in-
creases by its change of position. The area of
the balance-vane should be such that with its
leverage its pivoting-power will equal or near-
ly Lqual that of the wind-wheel when stand-
Ing edge to the wind, the two members being
thus wind- balanced. The wind-wheel may be

casily held into the wind by means of the |

{ ing: bracket.

- For this |

The Dbalance-

14 will be seen that by tlie use of -
this balfmce vane: the use of mechanism for

;purpesu of giving, the welght P increasing re- | E,wmg‘ the weight P increasing and deereas-

g power is rendered unnecessary. Oonse- RERES

“quently eoncentric pulleys may be used in ‘rhe
| zplaw of the eceentrie pulleys O O. R

My regulating mechanism is equa]ly gpph_g SERNERE

ca,ble to pumping-windmills, as showu in Tig.

5 of ithe tlrm’rmﬂs in which (}ELSG I cononectthe RN

a crank-arm, m° with a bevel-cog wheel, M/,

upon the rlgld brad;:et, and: gear ‘this com
| wheel with a similar cog-wheel, M?, seated in 8o ' -
thecup-bearing ¢t and secured upon the swing-
| The storm-vane may then: be:
ﬂ*ea,rul by mmns of its punon I with the cog
whecl M?; but I prefer', ina pumpmﬂ* wind-
mill, to. fltm(,h the storm-vaue to the swmgmgg SEEERE
brackct, as indicated at R, and the balance- RERRREE N
vane S to the same: bmc,ket ‘Lt a, Iwht, angie%
étoﬂ]estormvmw.:__;---- | .
Havingthus deseribed : my 111*.*31;&011 wlmb Lo
ét,lmm m:nd desw to becure bv Letter detent

8= :
1. 111 erlﬂmlub? the e(}mbmatlon herembeé
?fere set forth, of a horizontally: smngmn* wind- o

wheel, a turn- table supporting the same above '

the tap of the tower, and a llor}/(aut.-;tlly-bﬁflllg,- o
| ing tail-vane rigidly secured tosaid turn-table,
said wind-wheel and vane swinging simualtane-'
ously with or 111(1(51}eudent,]5 cst {,a(:l: ether as SRR
described and shown. - | RN

2. The  ‘ecombination, mth the swmﬂmg

for and a(la,pted to prevent an upthrust of the
wain shaft, said rigid bracket carrying the tail-
vane,

o. The combination, with the swinging
bracket and with the wmd wheel, of a tubular
turn-table, a tail-vane bracket rlgldl} secured
to the same and a vertical shaft journaled in
a bearing upon the swinging bracket and con-
nected mth the wind-wheel, substantially as
described and shown.

4. The combination, with the swinging
bracket, the rigid bmcket and a tubular turn-
table &upported in a cup-shaped bearing be-
low the tower-cap, of a cup-bearing secured
upoun the rigid br ackut and supporting the
swinging bracket.

9. The combination, with the tubular turn-

able and 1ts cup- shaped bearing a’, of the
tubular mast and the cap 0, secured to the turn-
table and overlapping bﬂld mast.

6. The combination, with the swingin
bracket (,ar'rvmg the wmd wheel and the
flanged pinion¢® and cup-bearing ¢4, of the turn-

table, the cup-bearing a/, and cup (Z substan-
tially as described and shown.

7. The combination, with the taurn-table B,
brackets C D, ﬂanged pinion ¢% and annular
bearings ¢* f, "of the main shaft ¢ and operat-
ing mechanlsm.

3. The combination, with the swinging

tog
bracket carrying the wmd wheel and with the RERERERERERES
tubular turn-table, of a rigid bracket secured =~
upon the torn- tablc and extending above the =
swinging bracket and forming an end bearing
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to 10. The combination, with the S.Winging

5 9. The combination, with the swinging

, matically. and manually operating the same. |

- 244,968 . | - 5 '

_b_rackét, the arms G G, and stops g ¢, carried |
' Dby said arms,of the rigid bracket C, and cush-
~ ion g, secured to said bracket, adapted to en-

gage with the stops.

" F

bracket and with the storm-vane, of a recipro-

cating tube and mechanism for operating the

‘same to either manually or automatically swing
_the wind-wheel in or out of the wind. |

bracket and with the storm-vane, of the re-
~ ciprocating tube, the tubular rack, and the
pinion for operating the same. B
11. The combination, with the storm-vane,
the reciprocating tube, the tubular rack, and
its pinion, of the pulleys and means for auto-

12. In a windmill, the combination, with the
wind-wheel, and thetailand storm vanes, of the

‘tubular turn-table, the main shaft, the recipro- 2o

cating tube sleeved upon the main shaft within

‘the turn-table, and mechanism for operating

the same. -
13. In a solid-wheel windmill, the combina-
tion, with the wind-wheel, of a balance-vane 25

swinging horizontally and with said wheel, and
adapted to prevent the automatic stopping of

the wind-wheel by wind-pressure.

JOHN S. ADAMS.

- Witnesses:
JNO. G. ELLIOTT,
Wi, C. WHITING.
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