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To all whom it may concern:
Be it known that I, LA VERNE W. NOYES

- citizen of the Umted States, residing at Chl—

IO
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s
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cago, county of Cook, and State of Illinois,
have invented certain new and useful Tm-

provements in Windmills; which are fully set
forth in the following specification, reference
being had to the accompanying drawings,
formmg a part thereof. -
Thisinvention is desi ﬂ*ned to prowde anim-
proved support for a windmill which operates
a vertically reciprocating rod, as a pump rod,

‘as a means of transmitting the power from the

wheel downward to mechanism below.

The improvement consists,in general,in lo-
cating all the bearings of the mechanism on
the turntable, substantially in the vertical
linein which the pump rod reciprocates, which
18, of necessity, subsbantlally the axis of the
tarntable, and in connecting the pitman of
the pump rod to the Opemtmw crank or crank-
wheel, also in the same line, so that the strains

which the operation of the mechanism puts

upon the turntable, is all in-one line, amount
to a direct tensile or compressing strain upon
the turntable. A lighter frame is required to
withstand strain so applied than to withstand
bendingor torsional strain, which resultsfrom
connectmﬂ* the pitman or pump rod out of
line with the bearings, since such out-of-line
connection vntually aﬁords aleverage to mul-

tiply the strain tending to bend or break the
frame or turntable. In connection with this

general feature of construction, I have em-
bodied certain details which are set forth in

the claims, and a novel form of tail or steer-

ing vane which I have contrived with the

same general purpose of lightening and stifi-

ening the whole structure.

In the drawings,—EFigure 1 18 a sectlonal
elevation of a portion of a turntable and mill
embodying my invention, the turntable be-
ing in position to show the wheel edgewise,
and the mill being shown facing the wind.
The upper pOlthIl of the tower and lower
portion of the turntable therein are shown in
axial section. Fig.2 is a houzontal detail

" section at the lme 2—2 on Iig. 1. Fig. 318

50

a similar section at the line 3—-—3 on Fiﬂ" 1.
Fig. 4 is a partly sectional elevation of “the
turntable and mechanism thereon, the posi-
tion of the parts bemﬂ' the same as that shown

in Fig. 1, the tail or steering vane being shown
in end edge view, and the upper part of the
turn table stem being shown in axial section. 55
Fig. 5 is adetail elevation from the same point

of view as Fig. 1, but showing the position of
the parts when the wheel is out of the wind.
Fig. 6 is a detail plan of the turntable and
tail-bone, the relative position of the parts 6o
-correspondmw to Fig. 1. Fig. 7 is an eleva-
tion of the parts shown in- Fw 6, looking in
the direction of the arrow 7, ? but showmn'
the parts in relative p051tion c'orréspondinn'

to Fig. 5. Fig. 81s a detail elevation of my 65
1mproved steering vane or tail. FKig. 9 isa
plan or upper edcre view of the same. Kig.

10 1s a section at the line 10—10 on Fig. 8.

I will first describe the tower in connection
with which this invention is.illustrated. It 7o
is a three-cornered tower, the corner posts
being of angle-iron A A A. It may be braced
in anysuitable manner at the lower portion.
The upper portion only is illustrated in the
drawings, showing the connection of the turn- 45
table thereto. Three-corner posts A A A are
connected at the apex by means of the thim-
ble B, about which they are fitted and which -
hasg a clrcular opening b through ifs top hori- -
zontal web to admit the stem _of the turnta- 8o
ble. At a distance below the apex, the three
‘corner posts are further rigidly connected by
a triangular casting C, rendered horizontally

| rigid by the wide marginal flanges C’ C’ C’

on the three sides, which, merging and being 8s
slichtly expanded or thickened at the cor-
ners, form the seats for theinner faces of the
angle or corner posts A A A, and give good
thickness for bolts a aa which bind . the posts
to the casting at the angles. From the hori- go
zontal web of this C&Stlnﬂ' there springs at
‘the center a cireular boss or hub C% having
the aperture ¢* coaxial with the aperture in
the top web of the thimble B, and equal, ex-
cept as to a segment which is filled up at one 05
side, to the axial aperture through the stem
of the tur ntable, which, as hereinafter de-
seribed, 1stubular This aperture israbbeted
from the upper side to enlarge it above the
shoulder ¢ thus formed to the outer diame- roo
ter of the turntable stem, so that said stem
entering said enlarged aperture from above
may seat upon the shoulder ¢¥, as seeh in
Fig. 1. The aperture b in the cap B is fur-
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ther enlarged at the upper part at b’, and an
annular recess b%is formed in the peuphel y
of the enlarged aperture and serves toreceive
the lip ¢* of the key C% which is first inserted
in the position shown in Fig. 1, and then

made fast to the turntable stem afterward' _
inserted in the seat deseribed, whereby said |

stemis retained against vertical displacement

~while permitted to rotate in its seat, the stem

of the key C* being accommodated during
such rotation in the last enlargement men-

tioned of the upper part of the central aper-
The ap-

ture in the hub, which is seen at b’.
erture ¢* in the casting C is rendered seg-
mental in form by the continuation of the
webof the casting over the portion ¢*, through
which, however, there is formed: the small ap-

wing.
sewmental form given the aperture c® and of
the aperture c* mll hereinafter appear.

The turntable comprises the stem D which
is tubular, bemn' made of gas pipe about two
-or-three:-inches in diameter, which is diamet-
rically split at the upper portion, and thetwo

members D/ D’ spread apart and bent to-

ward each.other at the upper end, as seen dis-

tinctly in Fig. 4. Between the sp1ead mein-
bers of this spht tubular stem there is secured

at the upper ends where the said members
are again bent toward each other, the bracket
or frame K, which has the bearings for the:
The form of this
wheel-bearing frame or bracket is simple in

wind-wheel and gearing.

outline comprising at the upper end the sub-
stantially circular - boss E’, having lugs or
wings: E® B projecting divergingly down-
ward from opposite. sides, and shaped to af-

ford seats for the inwardly converging upper
ends of the split arms D’ D’ of the stem, said.

arms being bolted to the lugs E®® E, as seen
in: Fig. 4. Krom. the rear end or side of this

clrculal boss E’, there is extended forward |
the arm E?, at the lower end of which there |

is formed the horizontally projecting lug E*

which affords one pivot for the tail I‘ the
other pivot being afforded by the houzontctl-

lug E% at the upper end of said vertical arm.

A little below the middle of the vertical
length of this arm K7, thereis formed upon it
the long- horizontal boss E*, which affords:
bearing for the shaft of a gear wheel herein-
after mentioned: by which the power of the.
windwheel is transmitted. At the top of the.
bracket or frame E are formed two lugs Et
B5, which afford bearings for the rock- sha,ft
(x, Whlch is. concerned in the operatmn of |
swinging the tail tothrow the windwheel into-

“and out of wind, as:hereinafter more specifi-

ca,lly explained.
H is the axle of the wmdwheel o, which is

made rigid in the boss E’ extending horizon-

_ tally from the center of that boss.

and fr::)m the lower end of the hub
there: is extended the flat wing or lug c*,
whose face toward the center is in the. verti- 2
cal. plane of the chord of the segment c*, the.
aperture ¢* being at the outer side of- qmd;
The purpose of this wing and of the.

|
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K is the hub of tne wheel, the further de-

tails of whose construction need not be here
described, as they form no part of the pres-
ent invention. Rigid with this hub K, is the
pinion K’, which is located in the vertical
plane of the spread arms D’ D’ of the stem.

The gear wheel K? whose shaft £° is jour-
naled in the long horizontal boss E*, mesheg
with and is duven by the pinion K, and like
that pinion is in the vertical plane of the

spread arms D’ D’ of the turntable stem.

The main vertical stem and bosses of the

"bracket E being just back of the plane of said
.gear wheels and partly between the arms D’

‘which embrace them. As to the gear wheel

K=,

weather,and the bracket K constitutes a-hous-
‘ing for the pin.ion;in-ewhiehg it is.also perfectly
‘shielded.

J is the pitman. It extends down between

‘thearms D’ and intothestem D, as hereinafter

-more partiaelar ly explained but i is offset at the
‘upper portion J’ to.cause it to extend along-

side the face of the gear wheel K? and has

‘secured to it at the upper end the wrist J=,

which is rigid with the pitman, jutting off
from it toward and into. the gear-wheel K2
which is provided with: a socket to receive-it
In order that the main purpose of thisinven-
tion may be subserved at this point,and that

the strain transmitted through the pitman

back to the train may be exerted as nearly

‘as possible in line with the bearings of the
‘gear-wheels in the bracket K of the turntable,

the wrist J* terminates in' a. spherical knob

for which there is provided a box K2 in the
gear wheel K? making a ball and.socket joint

‘at the connection of the pitman to.the gear-
wheel, from which it results that the strain

transmitted from the pitman operates always

virtually as if it were applied at the center
‘of the spherical knob J% or center of the ball
‘and socket joint described, which eenter isin
‘the vertical plane which. contams the axis,

‘and in which the arms of the turntable stem

are spread; and said center travels in that

plane as the gear-wheel revolves,

- M is the pump rod or vertically reciprocat-
‘ing rod by which power is transmitted down-
ward to the mechanism to be operated. At
1ts lower part, this pump rod is a. segment of

a cylinder conformed substantially to the seg-

‘mental opening ¢?in the casting C, adapted

‘to play easily through said opening, but not
to turn therein. At the upper part, however,
it is eircular, fitting loosely within the tubu-
lar stem D of the tulntable,_the shoulder m
marking the end of the segmental portion.and
‘the. commencement of the full cireular por-
‘tion.

The upper ¢ thdueal portion of the pump

rod has the aperture M? which emerges at
‘the flat face of the segmental portion ab the
‘lower end of the eylindrical portion,and forms
‘a groove m? in that segmental face, diminish-
ingindepthuntilif runs out toward the lower:

This aperture M?is enlarged

end Of the rod.

15
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the arms D’/ shield. its teeth: from the
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| ‘toward the upper part for a 'purpese which

20

will hereinafter appear.
the pump rod 1s reduced in size at M2, and
reinforced hy a metal ferrule M4, whleh has
the head M*overhanging the end of the pump
rod, and provided with an aperture m? less
in dlarneter than that upper end, but widen-
ing outwardly as seen in Fig. 1.

‘The lower end of the pltman J is prowded

10 with a knob or button J? thickest at the mid-

dle and tapering at the edges all around and
adapted to occupy the space between the end
of the pump rod and the overhanging annu-
lar shoulder around the aperture M%, and con-
stitute means of connection of the pitman to
the pump rod of the nature of a ball-and-
socket or swivel joint, but quite loose and
free in its action. 'The lower portion of the

pitman, is flattened by being cut away at one

side nearly to the center, and leaves uncov-
ered an aperture J*° through the button J=.

The rock shaft G has two lever arms G’ and.

(2, the first being connected by the link S to

the tail F, and the second having connected

25 to 1t the fnrhno' chain O, said chain havmg

3C

35

40

at the upper end and constituting the imme-

diate attachment to said lever arm G? the
extensible spring O/, and having connected
at its lower end and constituting its eontinu-

ation down from the turn-table, the furling-
wire or rod O% which passes through the ap-

erture J* in the center of the knob or but-
ton J? and extends down thence through the
aperture M* in the pump rod M, lying in the
groove m*? at the lower segmental portion of
that rod, and finally passing through the ap-

erture 0% in the casting C outside of the

wing C% -
A spring G° celled upon the shaft G, and

reacting between the shaft and the. bearmgs,. |

tends to rock that shaft into position to hold
the tail paraliel to the wheel to keep the

. wheel idle, and the tension of this spring

45

50
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‘must therefore be overcome in turning the

vane toward a position at right anglesto the

wheel to hold the wheel in wind,
The tail is made of split and forked p ipe

P, between whose fork arms P’ P’ the tail

vane is secured edgewise, as hereinafter ex-
plained in detail. The tail is bent at p,
whereby, without having its pivot remote
from the wheel, the tail is set off

the latter, as is desirable in order that it may-
not beée 1in danger of becoming entangled with
the wheel. This detail of censtrnctlon 1S in
pursuance of the main intention,—to locate

‘the bearings to which thestrains are directed

as nearly as possible in one line, so that the
strength reqmred in the turnﬂtable shall be

minimuam.
The vane Q is made of sheet metal Whleh -

in lieu of ribs and beads, or stlﬁenmﬂ' eross--

bars, which are usually employed, is sht from
the edﬂ'e inward-at short intervals all aronnd

the perlphery, the slits being four or five

At the upper end

from ‘the
plane of the wheel when it stands. parallel to

the slits being bent alternately 1n opposite di-
-rectmne from the plane of theé vane, as' shown

in Fig. 10, so that they diverge about sixty
degrees more or less, and a ﬁat metal band R,
three or four 1nchee in width, is extended

around the periphery resting on the ends of

the spread tongues and secured in any suit-
able manner. I have usually secured the
band by folding itslateral edges inward, form-
ing lips 77, wh 1eh claspthe ends of the ten gues

75

q 9, and are clinched down upon them asseen

in Fig. 10. This has the same effect in stiff~
ening the vane as the formation all around

the periphery of a triangular bead having in
cross-section the dimensions of the trlanﬂ'le
bounded by two consecutive lipsand the band
which spans their spread ends,—that is to
say, about fourinches by fourinches by three
inches, more orless. The weight of the vane

30

is increased very slightly by the addition of -

the band, and ribs or corrugations extending
a.Cross ‘the vanés are rendered unnecessary.
When the wheel is out of wind, the tail be-

ing parallel with the wheel, the lever arm G’

00

and link Sarein the relative positionsshown
in Fig. 7, the link having been swung down

past the line of the axis of the rock-shaft G,
so that any pressure tending tomove the tail
toward a position at right angles to the wheel

is ineffectual, because the link in that posi-

tion being pulled by the tail, only tends to
turn the rockshaft farther in the same direc-
tion in which it was rocked to turn the Wheel

95

100

out of wind; and such further movement is -
prevented by the arm G° which, at the po-
sition in ‘question, 1s st0pped aﬂ'alnst the -

shoulder E¥on the bearinglug B4

rod is operated to swing the arms G’?’ down
away from sald stop shoulder. |

When the furling rod is released to perinlt |

the lever arm G? to swing up to allow the
wheel to swing out of w1nd itsfree extremity

passes up to the position shown in Fig, 5,
| where the spring G*, with which that arm is
provided, stands in the path of cross-bars of

the wheel, of which one is shown at %’; and
as the wheel continues to revolve from its ac-

‘quired momentum, these arms collide, one

after the other, with the spring terminal of

the lever arm G3 said terminal yielding to al-

low the cross-bars of the wheel to pass, until,
by such repeated collisions, the momentam

of the wheel 1s overcome and finally a cross- -

bar comesagainstthespring terminal without

The wheel
is thus locked out of WlIld until the furling

105

ITQ

I15

120

enough momentum to bend the latter aside,
and the wheel comes to rest with the cross-

bar against the spring terminal of the lever,

125

which thus operates as a break or cheek and

finally as a lock for the wheel.
I claim—

1. In a windmill, a turntable OOIllpI'lSlIlﬂ" a

tubular stem epht and spread at the upper
part, and a bracket secured between the
spread arms having bearings for the wind-

130

‘wheel and freamnn' trami substantlally as set- |
1nehee Jong and the metal tonﬂ'nes between ferth. -
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9. In combination with a turntable com- ] tating; said rod havingga.lo.ngitudinali aper-

prising the tubular stem split and spread at
the upper part, and. the gearing bracket se-
cured between the spread arms, and having
bearings for the windwheel frain, the pitman
driver constituting the last element in said
train located and rotating in the plane of said

arms between the same;. the pitman having a |

wrist set off rigidly fromit and making a ball-

and-socket joint with the pitman driver, the:
pitman being set off, at a distance below the

wrist, into the vertical plane of the center of
said ball and socket joint, and the pump rod
connected to the lower end of the pitman ana
reciprocating within the tubular stem: sub-
stantially as set forth. | |

8. In a windmill, in combination with a pit-
man driver having itscenter located substan-
tially in the line of the vertical axis of the
turntable, the pitman having its lower end
reciprocating also substantially in the same
line and its: upper end connected with the
driver by a ball and socket joint whose cen-
ter rotates with the driver in a vertical plane
through the same line: substantially as set
forth. | |

4, In ecombination with the tower, the turn-
table having a tubular stem vertically jour-
naled in the tower; the plate C having a step-
bearing for the lower end. of the stem, said

bearing having a vertical aperture corre- y
sponding to the tubular opening of the stem

except astoasegmentc*atoneside; the pump
rod oceupying the central aperture in the

turn-table stem and flattened at one side to: |
axis of the windwheel obliquely thereto; le-

adapt it to pass through the segmentally re-
duced aperture in the plate C, whereby said
pump: rod is prevented from rotating with
the turntable: substantially as set forth.

5. In combination with the tower,theturn-

table having a tubular stem vertically jour- |
windwheel journaled thereon and: having

naled in the tower; the plate C rigid with the

~ tower having an aperture corresponding to

45

50

35

60

that of the tubular turn-table except as to

the segmental web ¢* which occupies a por-

tion of the eross-area of such aperture; the

pump rod oceupying the cavity of thetubular
stem and flattened at one side to adapt it to
pass through the segmentally reduced aper-
ture in the plate C, and having a longitudinal
aperture extending from the upper end tothe

surface at a point below the end and above
the plate C, and the furling rod extending
through the segmental web ¢* and through |

said longitudinal aperture of the pump rod:

substantially as set forth. -
6. In combination with the tower having the

plate C rigid with the same below the top, the

turntable having a tubular stem vertically
journaled in the tower; the pump-rod located
within the stem and made non-circular in
cross-section for a portion of its length which
reciprocates past the plane of the plate C,
said plate having an aperture corresponding
to the non-circular cross-section of the puinp

‘rod through which the latter reciprocates,
whereby the plate prevents the rod from ro- | the lever arm G’ and the link 3 connecting

ture from its upper end to a point on its sur-
face below the end and above the: plate C;
the furling rod or wire extending through
said longitudinal aperture and through a

‘suitable aperture provided for it in theplate
| C: substantially as set forth.

7. In combination with the tower, the turn-
table having a tubular stem vertically jour-

‘naled in the tower; the plate C rigid with the:
‘tower at a. distance below the top and having
‘a step bearing for the turntable stem:; the:
‘pump rod located in the: tubular stem: and
d | made non-circular at a portion which recip-
. rocates past the plane of the

plate C, said
plate having an aperture within the cirele of

the step-bearing of the stem corresponding
to the non-circular cross-section of the pump

rod, whereby the pump rod.is prevented from

rotating with respect to the tower, the pump

rod havingalongitudinal aperture extending

from its upper end and emerging at the: sur-

face at a point above the plate C, the web of

‘said plate within the step-bearing and aside
from the aperture made for the pump: rod

having a further aperture, and the furling

‘rod or wire extending through the longitudi-
‘nal aperture in the pump rod and through
‘said further aperture in the:web of the plate
(C: substantially as set forth. - -

- 8. Incombinationwith theturntablehaving
‘the bearings for the windwheel and train act-
uated thereby; the tail pivoted to said turn-
‘table; a rock-shaft. journaled on sald turn-

table and crossing the vertical plane:of the

70
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ver arms on said rock-shaft, one of said lever .

‘arms being linked to the steering tail and

the other connected to the furling rod: sub-
stantially as set forth. |

9, In combination with the turntable, the
projections extending baek toward the tower,
the tail pivoted to the turntable; the rock-
shaft G and connections therefrom by which
it operates the tail, the lever arm G* of said
rock-shaft having ifs end when the tail is
parallel standing in the plane of said projec-
tions, said arm having a spring whereby it is

105

11O .

115

adapted yieldingly to resist the rotation of

the wheel when the projections collide there-
with: substantially as set forth.

10..In combination with the tower and the
turntable vertically journaled therein, the
windwheel journaled on the turntable; the

tail pivoted to the turntable nearto the turn-

table axis and to the vertical plane of the
wheel’s rotation, and bent at an oblique angle
at a short distance from its pivot, whereby
the strain of furling and holding the wheel
in wind is brought to bear upon the turnta-

‘ble near theline of the axis and the tailis set

off from the plane of the wheel when the lat-
ter is out of wind: substantially as set forth.

11. In combination with the turntable, the
tail pivoted thereto, the rock-shaft G having

120

.125'

130'
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it to the tail: the arm Gr‘2 by which the rock-

shaft is operated, said lever arm and link be-
ing so related and connected to the tail that
the pivotal connection of the link and arm

moves past the plane which contains the axis

of the rock-shaft and the pivotal eonnection

‘of thelinktothetail when the wheel is furled;
the bearing of the rock-shaft having the step;

shoulder which prevents further reckmn* of
the shaft in thatdirection, whereby the Wheel

is automatically locked out of wmd snbstan-

tially as set forth. .
12. In a windmill, the steering tail having

the tail bone bent amde ashort dlstance from
the pivot and forked vertically beyond the

bend, and a brace extending obliquely across
the plane of the fork and fastened to each
branch and thence extending directly to a
pivot which is substantially in a vertical line

below the pivot of the tail-bone, whereby the
tail is braced against torsion: substantlally_
as set forth.

13. In a wmdmlll a steering tall having its
vane consisting of a metal sheet shit mward
from the edges to form tongues between the
slits; alternate tongues bemﬂ' bent divergent

frem the remaining tennues and a band en-

compassing the. perlph ery of the vane secured
in position spanning the angle of divergence
between the two setsof tonn*uee, substa,ntl ally
as set fortL.

14. In a windmill, a steering tell having its

.vane congisting of a metel sheet slit mwerd

from the'edﬂ'es to form tongues between the
glits, alternate tongues being divergent from

the remaining tonﬂ'ues, and a band encom-

35

passmﬂ* the per1phe1 y of the vane secured in

position spanning the angle of divergence be-

tween the two sets of tongues and the tail-
bone forked to embrace the vane edgewise

40

and secured to the band at the edﬂ'es sub-
stantially as set forth. |

15. In a windmill, the steering t.‘.—ul ha.vmcr |

the vane made of eheet metal sht inward from

| the edges at short intervals throughout the

perlphery and the tongues bent a,lterna,tely in

opposite directions from the plane of the vane
combined with a metal band encompassing the

vane thus slit and secured seated upon the

ends of the tongues and spanning their an--

gle of dwergence substantially as set forth.

16. In combination, substantially as set

forth, the sheet metal 'body of the vane slit

inward from its edges and having the tongues -

between such slits bent alternately in oppo-

site directions from the plane of the vane, and
the band encompassing the edges thus slit
and bent, said band having its lateral cdges

§5

introverted to form lips, the ends of the

tongues of the vane being engaged under such

-hps substantially as set forth.

T.A VERNE W. NOYES

Witnesses:
CHAS. S. BURTON
JEAN ELLIOTT.
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