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To all whom it may concern:

- Be 1t known that I, Joux W. CUrRrIE, aciti-
zen of the United States of America, residing

at Topeka, in the county of Shawnee and State

of Kansas, have invented new and useful Im-

provements 1n Windmills, of which the fol-
lowing is a specification.
l‘he invention relates to the windmill-head

and associated parts, with special reference to

the detalls comprising the head-frame cast-
1ngs, the gear construction, the vane-hinge,
the bearings for the shaft, the adjustable key
for securing the pinions to the shaft, and the
wrist-pin.
essentially limited to the ordinary type of
1l having the vertical solid wheel, vet

it will be seen from the following explmc-

tions that other features may also be used

in other types and in conjunction with other
forms and arrangements than those herein
shown.

(xeneral objects of the invention are to sim-

plify the construction rather than tointroduce

aclcditional elements, to make the parts inter-
changeable, detachable, and adjustable to as

great an extent as possible, so as to reduce:

the cost of and simplity the manufacture,
ancl so as to make it possible for the ordlnary
user or dealer to readily and easily set the
mill up himself with such tools, such as a
wrench, as are to be found about the store,
farm, or home, and to adjust the wvarious

parts, as well as to make 1t-possible for him

to replace any worn out or broken parts.

Further objects are to provide a windmill
‘in which all the shafts and pintles have sim-

ple and efficient oil-boiled wood bearings, so

as to avoid the necessity of frequently lubri-

cating the same, and to avoid the disastrous
consequences resulting ordinarily from the
tailure to lubricate, and to arrange the ele-
ments comprising the head, so that all the
shatts will be quite evenly b‘Ll‘mced in theilr
bearings.

Further objects are to simplify the head-
frame castings and the manner of securing
the same to the gas-pipe, to provide an ad-

Justable key whereby the double pinions may

be quickly and easily attached to and detached

Although some of the featuresare

brought into perfect alinement with each
0the1 this being essential in order that the

double pitmen may operate in pertfect accord |

and without binding or jerking..

- A further obJect 1s to arrange the gears,
pitmen, and plunger-rod, so as to avoid the
necessity of the or dmary walking - beam.
rocker-arm, or like element, and at the same
time avoid the ordinary torsmnal strain and
any appreclable side strain on the plunger-
rod—in other words, to obtain a direct lift on
said plunger-rod without the use of the walk-
Ing-beam or corresponding element, and with-
out any torsional or appreciable side strain
on the plunger-rod, and yet retaining the
Wmdmlll-shatt and gears at the base of the
heac, so as to avmd the "' top-heaviness”
which results from placing the said shaft and

gears 1n the upper portion of the head and
hiﬂh above the turn-table.

Further obJects are to provide a new, sim-
ple, and efficient vane-hinge which is operated
without the use of springs or guy or stay
ropes, to provide interchangeable oil-boiled
wood bearings and boxing theletor and to

provide a S1mple and efﬁclent means for ad-

justing the lencrth of the stroke of the plun-
ger-rod.

To these ends the invention consists of the
combmatlons, arrangements, and dispositions
of the parts, the preferred form of the em-

bodiment whereotf is set forth and claimed
herein and 1s illustrated in the accompanying
drawings, forming part of this specification,
and in which—

Figure 1 is a side elevation of the heacd of

the WIHC].IIIIH constructed in accordance with
the invention. Only a portion of the tower,
only the hub of the wind-wheel, and only the
vane-arms and supportmcr—truss of the vane
are shown. It will bereadily understood that
I do not claim any particular form of wheel
or of tower, or other mounting or of vane,
and as these parts are well known 1n the art
and are not claimed herein it is not deemed
necessary to illustrate them further than as
indicated in the drawings. Tig. 1*is a ver-
tical cross-section of the new torm of boxing
tor the shatt-bearings, applied to the shaft
and bearings and taken through the line 1* 1*,
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hinge, as will be hereinafter described, 1s ro-
tatably supported on the top tower-casting A,

03

5.

Fig. 1. Fig. 1”is a plan view of the collar,
comprising the lower vane-hinge, with a sec-

tion of the gas-pipe about which it revolves..

Fig. 2 is an elevation of the head taken from
the opposite side. TFigs. 2% 2°, and 2° are
respectively top, end, and side views of the
box-cap. Figs. 2% and 2° are intended to ex-
hibit the manner of clamping the gas-pipe
between the two head-frame castings and are
respectively a horizontal cross-section taken

through the line 2¢ 2¢, Figs. 2°,3,4,5,9, and 10,

and a vertical section taken through the line 2°

2¢ Fig. 2%, Inboth viewsportions notinvolved
in the clamping feature are broken away or re-
moved. Fig. 31isanend elevation showing the
rear of the head. Fig. 4isafrontview there-
of. the wind-wheel shaft and supporting-arm

being shown in section as through the line

4 4, Figs. 1 and 2. Fig. 5 is a central verti-
cal section of the windmill-head and parts

taken through the line 5 5, Figs. 2 and 6.
Fig. 6 is a top or plan view of the windmill-

head. Fig. 7 1s a top or plan view of the top

tower -casting. Fig. 8 1s a top or plan view
showing the form and manner of securing
together the gas-pipe and two head frame-
castings and showing said parts stripped of
all other parts. Figs. 9 and 10 are inside ele-
vation views, respectively, of the two head-
frame castings. Figs. 11, 12, 13, 14, and 15

relate to the key for adjustably and detach-

ably securing the pinion to its shaft, Fig. 11
being a longitudinal vertical section taken
through the line 11 11, Fig. 15; INg. 12, a
top view of the pinion; Fig. 13, a view of the
inside face of the key-block; Fig. 14, a view
of the shaft with the holes drilled therein for
securing the pinion thereto by means of the

key, and Fig. 15 an end elevation of the va-

rious parts assembled, the shaft being 1n sec-
tion. Figs. 16, 17, and 18 are details of the
adjustable wrist-pin, Fig. 16 being a top or
plan view thereof; Figs. 17 and 18 being sec-
tional views, respectively, through the line
17 17, Figs. 16 and 18, and through the line

18 18, Figs. 16 and 17.
" The vane is shown as turned with the wind,

so as to throw the wind-wheel broadside to

the air-current to cause 1t to be operated
thereby, in Figs. 1 and 6. It is shown as
turned against the wind, or at right angles to
the wind-wheel shaft or parallel to the face
of the wheel, so as to bring the wheel out of
operation, in Figs. 2, 3, 4, and 5.

like or corresponding parts throughout the
several views.

The tower may be of any kind, or the wind-
mill may otherwise suitably mounted.
The collar C, comprising the lower vane-

and the windmill-head proper as a whole 1s

supp _
is composed of the two castings D and K, the

orted on the collar C. The head-frame.

764,920

lower portions of each of which are semicy-
lindrical, as indicated at D' and E', Figs. 9
and 10, respectively, so as to be adapted to-

top of the casting D is the sheave-supporting
bracket ¢, and at its base is the wind-wheel-
shaft supporting-arm F, while at the top of
the casting K 1s the bracket or arm H, to
which the supporting-truss 37 of the vane is
pivoted at 38 to form the upper vane-hinge,

as will also be more fully described herein-

after. Extending laterally from the side of
the casting D and at the base thereotf is the

bracket I, which is intended to support one

of the bearings for the wind-wheel shaft, and

-gether to embrace the gas-pipe B. At the
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extending from the other casting, E, a little

higher up is the bracket J, which is intended
to support the bearings for the shatt for the
double gears.
around the gas-pipe angd secured firmly there-
to by the bolts 16 16, one on each side of the
gas-pipe, while to hold the upper portion of
the castings f
erably separated the little piece of gas-pipe
20 and bolt 19 are used as a separator. The
oas-pipe extends down through the collar C,
top tower-casting A, and brace-plate A’ and
forms the usual tubular extension of the head,
through which the plunger-rod and control-
ling wire or chain may operate and which
serves to hold the head rotatably in erect po-
sition.

In relation to the simple and efficient box-

ing for the wood bearings, the two pileces 1
1 of the wood bearings preferably oil-boiled,

are supported on a bracket which supports
the side and bottom of one of the members
and the bottom of the other member. This
bracket may be either one of the brackets I,
I, or J. The box-cap 2 is similar to the
bracket in its relation to the wood bearings,
the bracket and cap embracing opposite sides
thereof. In other words, the bracket and cap
are alike, except that the cap is the remov-

able member, while the bracket is formed as

part of the head-frame casting. Thetwo box
members may be provided with lugs 8 3 3 3,
and the bolts 6 6 serve to secure the parts to-
oether, the bracket and cap being grooved
and recessed, 4 4, to accommodate the bolts
and bring all the parts into compact engage-
ment. The bolts 6 6 are diagonally disposed,

so as to prevent not only the bearings from - -
| pulling apart, but also to |
Likereference letters and numerals indicate

prevent — chuck-
ing” up and down. Also by diagonally-dis-
posed bolts it is easy to closely tit the bear-
ings to the shaft. There are three such bear-
ings I, M,and N. They are all alike, by rea-
son whereof the parts for any one will be suit-

‘able for any other, making it a simple matter

to replace worn-out or broken parts.

~ Pisthe wind-wheel hub, keyed or otherwise

suitably secured to the wind-wheel shaft O,
which has two bearings, one, M, at the outer
end of the suvporting-arm F on the bracket

The two castings are clamped

rmly and immovably and prop-
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K, and one, L, at the base of the casting on

the bracket I, above described. The shaft is

set a little to one side of the middle of the

head, the object being to form thereby an au-
tomatic regulator. This type of automatic
regulator,however, isnot now claimed broadly
by me, 1t being well known in the art. The
pinions V V are keyed to the shatt O, prefer-
ably by the detachable keys hereinafter to be
described, one pinion on each side of the bear-
Ing L, gas-pipe, and middle of the head, and
they mesh, respectively,with the double gears
U U, which are similarly mounted on each
sicle of the bearing N, gas-pipe, and middle of
the head, and on the opposite side thereof
trom the wind-wheel shaft. These gears are
keyed to the shaft Q, which is journaled in
suitable bearings N in bracketdJ, between the
double gears. This shaft Q must not be lo-
cated at the middle of the head, but at one
side of the middle. The plunger-rod R ex-
tends, reciprocatingly, as usual, up through
the gas-pipe and middle of the head and above
1t, where it is bolted to the crosstree S, the

~opposite ends of which are formed into pin-

tles, to which the pitmen T T, respectively,
are attached. The lower ends of the pitmen
are connected, respectively, to the wrist-pins,
secured to the gears. The plunger-rod may
be guided by the guide-block W, bolted, 15
15, to the casting E. It will be observed by
reference to Figs. 3, 4, and 5 that by mount-
ing the shaft ) of the double gears at one
side of the middle of the head, so as to bring
the wrist-pins during their upward stroke

into approximate vertical alinement with the

crosstree S the pitmen T T are in approxi-
mate vertical position when lifting the plun-
ger. In other words, by this arrangement of
the shatt Q gears and pitmen, and plunger-
rod adirect lift of the plunger-rod is obtained,
whereas if the shaft () were in the middle ot
the head and in vertical alinement with the
crosstree S no direct lift of the plunger-rod
would be obtained at any point, and the shaft
(Q would interfere with the plunger-rod, ne-
cessitating the placing of the shafts and gears
at the top of the head, causing top-heavi-
ness thereof, making it impracticable. Fur-
thermore, by this arrangement we are enabled
to connect the double gears by a shaft jour-
aled between the gears, so as to balance the
strain on the gearings, shaft, and gears, which
1s much easier on all the parts mentioned than
where each gear is separately mounted on an
unbalanced shatt. TFurthermore, there is ab-
solutely no torsional strain on the plunger-
rod or any of the parts nor any appreciable
side strain. I am aware that there are other
mills having a single upwardly-extending pit-
men and eccentrically-disposed gear-shatt, but
In these there is a torsional strain: and I am
also aware that there may be other double-
geared windmills, butin these the gears,shafts,
and other parts are located at the top of the

head and high above the turn-table, mak-

Ing them top-heavy and impracticable, or else
&
the gears are separately mounted on ‘‘ unbal-

‘anced ” shafts, causing great wear on the parts

and also causing the objectionable torsional
strain or else necessitating the use of the walk-
ing-heam or like intermediate mechanism by
reason of the interference of the parts and
the torsional strain. 1 am not aware, how-
ever, of the existence of any windmill in which
all the objectionable features just enumerated

have been removed, although I am fully aware

of the great desire to remove all of them. In
other words, I am not aware of any windmill
having the eccentrically-disposed double gears
and shaft operating the plunger-rod with a
direct - connected double pitman having an
approximately vertical upward stroke where-
1in there is no torsional strain and no appre-
clable side strain on the plunger-rod and other
parts and where the shafts and gears are lo-
cated at the base of the head to avoid top-heavi-
ness and where no walking-beam or like in-
termediate mechanism is used.

The adjustable key for securing the pinions
to the shaft i1s illustrated in detail in Figs. 11,
12, 13, 14, and 15. The block 8 is adapted
to engage oneside of the shatt O or of any other
shaft and has lugs 8 8, which fit into the cor-
responding recesses or holes 9 9, drilled in the
shatt. There may be one or more of these
recesses or holes and lugs, and they may be
of any desirable size and shape, their object
being to key the block firmly and positively
(as distinguishable from frictionally) to the
shaft when the block is held thereto in the
manner about to be described. The pinion
10 has a lateral extension 12,which is slotted,
as shown at 13 13. These slots correspond to
the bolt-holes in the block, so that a bolt may
pass from the block to the extension on each
side of the shaft, as clearly shown in Fig. 15.
A washer 15 is applied on each bolt between
the extension-surface and the nut or bolt-head
to form a suitable bearing over the slot. The
slots are of sufficient width to allow a little
play to the bolts. The holes are first drilled
1n the shatt at the desired place and the block
3 1s applied thereto, so that the lugs engage
the corresponding recesses, and held there.
The pinion may then be brought adjacent to
the block and the bolts slipped through the
holes and slots and tightened. It is under-
stood that the pinion is adapted to fi
on the shaft. Now whatever form of lugs
or recesses are used in keying a pinion to a
shatt it is well known that with such ma-

chinery as is ordinarily used in forming these

lugs and recesses it is impossible to get all

the holes or lugs on the same shaft in perfect
alinement, and it is also true that in a double-
geared windmill of the kind illustrated herein

t loosely

& |

75

30

Qo

95

100

‘105

IIO

I15

120

125

or operated by double pitmen attached to the
couble gears it 1s absolutely essential that the

pitmen operate in perfect harmony, so that
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the stroke is exactly the same as made by '

both pitmen, and consequently 1t 1s as essen-
tial that the pinions be in perfect alinement
as to their teeth; but, as heretofore stated,
this rarely results in actual practice from the
ordinary method and means for keying the
pinion to the shaft. With the present ad-
justable and detachable key the pinions may
be brought into alinement by loosening one
of the bolts and tightening the other until
the pinion is deflected on the shaft sufficiently,
when both bolts may be drawn down evenly
and tightly to secure all the elements to-
oether. Another advantage and feature ot
this key is that the pinion may be readily at-
tached to and detached from the shatt, as i1s
desirable in the case of shipping and as 1is
necessary in case of repairing or replacing
the pinion or the shaft or other of the asso-
ciated parts by the use of an ordinary wrench,
such as may be found around any store, farm,
or home, or other place where a windmill
would be erected, whereas with the ordinary

" key other and special tools are necessary for

25

the assembling of the shaft, pinion, and key,
while it is almost impossible for the ordinary
farmer or other person not a mechanic and

" not supplied with a number of special and
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uncommon tools to detach the pinion from
the shaft, especially after it has become worn
or rusted. Thus if one of the teeth on the
pinion is broken the user of the ordinary key
must take down shaft and all, while with the
present invention-he may quickly remove the
pinion by loosening the bolts and slipping
the pinion from the shaft. It may be as
easily and readily replaced.

The wrist-pin (illustrated in Figs. 16, 17,
and 18) consists of the base 29, having the
bolt-holes 32 82, the shoulder 30, and the
pintle 31, said pintle being out of alinement
with the bolt-holes. Corresponding bolt-
holes 84 34 are cored or drilled in the web of
the gear, and the wrist-pin as a whole 1s se-
cured to the gear by the bolts 33 33. The
length of stroke may be adjusted by revers-
ing the wrist-pin—that 1s, by attaching 1t to
the web, with the pintle near the shaft or the
periphery, as may be desired, so that each
pair of bolt-holes in the web permits two ad-
justments of the length of stroke—and there
may be as many pairs of bolt-holes in the
web as may be wanted, although for ordinary

purposes not more than two pairs would be

required, as illustrated in the drawings.
Referring now to the vane-hinges, from

cach side of the collar C extends a lug, rod,

or bolt 24 24. to each of which is secured one

of the lower vane-arms 26 26 by means of the’

nut 25 25. Pendent from the wind-wheel-
shaft-supporting arm F is the lug 28, adapted
to engage the shoulders 27 27 on the collar C.
These shoulders are approximately ninety ce-
orees apart, so as to permit the head-frame
and collar to turn not more than ninety de-

764,920

orees with relation to each other. The vane-
supporting truss 37 is pivoted to the arm H

at 38, and this pivotal point is out of vertical

alinement with the center of the collar C, so

that the weight of the vane tends to hold 1t at

right angles to the wind-wheel and parallel to
the wind-wheel shaft, it being prevented from
turning’beyond this point by the lug 28 and one

shoulder 27, while the othershoulder 27, in con- .

junction with the lug 28, prevents the vane and
wheel from coming entirely together,but holds
them about parallel. The wheel and vane tend
to come parallel either when the wind isstrong,
in the usual manner of such ‘automatic regu-
lators, or when drawn together by the wire,

chain, or cord 23, which passes over the sheaves

91 22 and thence down through the gas-pipe

70

75
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to the ground, where it may be controlled by

hand. It will be understood that by arrang-
ing the vane-hinges in the manner shown and
providing the lug and shoulders 1 do away
with the ordinary springs heretofore used 1n
like automatic regulators or throw-offs and
also do away with guy or stay ropes and the
like. While the windmill-head as a whole,
including the collar, is free to rotate upon the
top tower-casting, according to the direction
of the wind, the collar and head-frame rotate
only ninety degrees with relation to each other,
and they are so limited without the use of
springs or guy or stay ropes or the like.

The pitmen T T are preferably of wood,
oil-boiled, and are secured to the crosstree
and’wrist-pins by means of the washers 35 35
and spring-cotters 36 36.

What I claim 15—

1. In windmills, the combination with the
oas-pipe forming the tubular extension for

pivoting the head to the tower, of the two head-

trame castings adapted to embrace the pipe

and extending upwardly to form supporting-

brackets, and the bolts at the base and the
separator in the upper portion of said head-
frame to hold said pipe and castings firmly
and rigidly together.

2. Inwindmills, the combinationof the gas-
pipe forming the tubular extension for piv-
oting the head to the top of the tower; the
two head-frame castings each having a bear-
ing-supporting bracket and whose bases em-
brace the upper end of the gas-pipe, and ex-
tending upwardly therefrom, one of said cast-
ings having at the base the wind-wheel-shatt-
supporting arm provided at its outer end with
a bearing-supporting bracket, and at the top
a sheave-supporting bracket, and the other
casting having at the top a laterally-extend-
ing arm to which the vane-supporting truss
may be pivoted to form the upper vane-hinge;
and the bolts at the base and the separator at
the top for clamping the castings around the
oas-pipe and holding said parts immovably to-
gether. - |

3. In windmills, the combination with the

block adapted to engage one side of the shaft

90 ':.
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and having lugs to engage corresponding re-
cesses in the shqtt of the pinion adapted to
be loosely mounted on the shaft adjacent to
the block; and a bolt on each side ot the shaft
engaging the block and the pinion, whereby
the shaft and the pinion may be rigidly, ad-
justably, and detachably secured together.

4. In windmills, the combination with the
block adapted to engage one side of the shaft
and having lugs to engage corresponding re-
cesses 1n the %h%tt of the pinion adapted to
be loosely mounted on the shaft adjacent to
the block and having an extension on the op-
posite side of the sha,ft and the bolts on op-
poslte sides of the shaft connecting the block
and the extension, whereby the pinion may
be rigidly, adjusta,bhr and detachably keyed
to the shatt, substantially as set forth.

In Wmdmllls a device to adjust the length
of stroLe of the plunwer rod, consisting of the
combination of the gear: the pitman; and the
wrist-pin for connectmﬂ the gear and pitman
and comprising the base bolted to the gear by
two bolts, and the pintle out of alinement
with said bolts.

6. In windmaills, the combination with the
top tower-casting and the brace-plate suitably
mounted; of the collar rotatably supported on
the top tower - casting and comprising the
lower vane-hinge; the head-frame rotatably
supported on the coll‘u‘ having the gas-pipe
extending rotatably through the collar, top
tower-casting and brace-plate, having at the
base the wind-wheel-shaft-supporting arm

D

and at the top the sheave-supporting bracket
and the htemlly—extendln@ arm to which the
vane-supporting truss is pivoted to form the
upper vane-hinge; the vane having the sup-
porting truss and arms hinged asset torth said
hinges being out of per pendlcular alinement
so as to cause the vane to return to its normal
position by gravity, and the means for throw-
ing the vane away from its normal position,
with lu s to limit the rotation of the head upon
the collar to approximately one-fourth of a
revolution; the wind-wheel shaft having the
dlouble pinions detachably and adjustably Se-
cured thereto; the double gears meshing with

sald double pinions respectwely, the pluno'er--

rod reciprocatingly extending through the
gas-pipe, and the crosstree secured to the top
thereof; the double pitmen adjustably con-
necting the gears and crosstree, the crosstree
being a,bove the gears; the shaft to which the
gears are keyed at 0pp081te sicles respectively
of 1ts Journal-bearings; the said two shatts be-
Ing journaled on Wood bearings in the head
near the base thereof and at opposite sides re-
spectively of the middle thereot; all substan-
tially as set forth.

In testimony whereof I have swned my name
to this specification in the presence of the two
subseribing witnesses.

JOHN W. CURRIE.

Withesses:

JOSEPH (FROLL,
Zi. 'T. Fisuer.
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