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IMPROVEMENT IN WINDMILLS.

Specification forming part of Letters Patent No. 1 89,302, dated April 10.,--1877 . application filed
- | | August 1, 1876. o - | -

To all whom 11 may concern; o
Be it known that I, GEORGE R. COMSTOCK,

of Mankato, county of Blue Earth, and State

of Minnesota, have invented a new and use:
ful Improvement in Windmills; and T do
hereby declare that the following is a full and
exact description of the-same, reference being
had to the accompanying drawings, and to
the letters of reference marked thereon.

This invention consists mainly, first, in the

“ewployment of certain novel anti-friction de-

vices between the stationary or base part of
the will, and the upper portion revolving upon

it 3 second, in the employment of certain novel

friction bearing-wheels for communicating the
motion of the wind-wheel shaft to the main

‘veriical shaft; third, in the employment of

certain novel devices for governing the speed

of the windmill; and, fourth, in' the employ-

ment of certain novel means for holding the
wheel out of the wind when it is desired to
stop the mill. | |

It further cousists in certain details of con-
struetion, which, in connection with the fore-
ooing, will be fully described hereinaftter.

In the drawings, Figure 1 represents a side
elevation of my improved windmill; Fig. 2,

“an enlarged view of the devices for connect-
ing the movement of the wind-wheel shaft to |

the main vertical shaft; Fig. 3, a rear eleva-

tion of the upper part of the windmill ; Fig.

4, 3 plan view; Fig. 5, a perspective view, -

~ lustrating the manner of holding the wheel

out of the wind; Fig. 6, a partial sectional
elevation of the friction devices between the
base portion and upper portion of the wmill;

Fig. 7, a sectional elevation of the bearing-

plate ¢! detached, and Fig. 3 a transvers: sec-

“tional elevation of the base or tower.

To enable others skilled in the art to make
and use my invention, I will now proceed to

describe fully its construction and manner of.

operation, S |
A, Fig. 1, represents the foundation struct-

“ure of the mill, which may consist, generally,

ot any suitable frame-work rising from a prop-

er base, but is here represented with a base,

a, having a transverse bar or beam, a? . Fig.
8, with central bearing-opening «’ and also
corner beams or pillars a?, rising therefrom a

| proper distance, and united at the top by a
platform, a°, as shown. |
~af, Figs. 1 and 6, represents a circular cast-

ing or plate adapted to rest upon.the platform .

af, and be rigidly secured thereto, which 1s

provided with a dependent sleeve, a7, adapted .

to extend through a central opening in the

platform, and upon its upper face with an in-
clined bearing-surface, a®, a guiding-flange, °,
and an annular recess, ¢!’y as shown. _

| al, Figs. 1 aud 8, represents a beam diago-

nally held between two pillars neartheir upper

ends, which has a central opening provided
with an anti-friction sleeve or bushing, a?, as

shown. - | .

B, Fig. 6, represents one of a series of anti-
frietion rollers, adapted to rest upon the in-
clined bearing-surface of the foundation-plate, -
| which consists, essentially, of a suitable piece
of metal, corresponding in form with the frus-
tum of a cone. b represents one of a series
of rollers, which is identical with- the roller

' B in construction, with the exception that its

sipaller end is extended somewhat in length

beyond the end of roller B, and is provided
with an aopnular flange, b%, as shown. These

l rollers are located upon the inclined bearing-
surface af, and alternate with each other, so

that each flanged roller rests between two

plain rollers, and each plain roller between

two flanged ones, as shown. L

C, Fig. 1, represents the superstructure,
adapted to revolve upon the fixed foundatiou,
| which consists, mainly, of a base-plate or beam,

¢, adapted to sustain the other parts attached

thereto. ' S

¢, Figs. 1, 6, and 7, represents a:circular
bearing-plate, rigidly secured to thelower side -
of the beam ¢ near one end, which is provided
with a central tube or sleeve, ¢%, having anti-
friction Learings or bushings at its ends, and

also with aninelined bearing-surface, ¢’, itange
¢t, and recess ¢, identical in constraction with
the corresponding parts of the foundation-

plate a’. o o

| This bearing-plate ¢' is supported by the.
anti-friction rollers, which rest upon the foun-,

dation-plate a° the parts being accurately
held in place Ly the tube ¢?, which extends:

| through the central opening in the foundation-- -

\




plate, and also through the sleeve ¢ of the

- beam a'l. 65 Fig. 1, represents a stop-collar,
by means of which' the tube ¢ is held against

vertical movement. ¢ represents the wind-
wheel shaft, supported in proper bearings at
one end of the beam ¢, which is provided at

~one end with the wind-wheel ¢8, having fixed

vaunes of any proper construetion, and at the.
other with the conical gear-wheel ¢° having.
annular V -shaped grooves, as shown, ¢!*
~represents a ecircaular band or tire, inclosing
- the ends of the wheel, which is: _

sufficiently broad to extend from edge to edge
of the vanes,set atan angle, and protect them
from the force of the wind when the mill is
- Stopped. ¢! represents an extension of the
wind-wheel shaft, which projects outward be-
yond the wind-wheel a  proper distance, and
I8 provided at its outer end with a cup or disk,
¢ as shown. ¢B ¢ represent any suitable
nunber of brace-rods extendin g from the disk
- ¢*to the vanes, as shown, by means of which

o gréa’tétrfeng‘th-%is*."gweu to the Whee]WIthout

increasing materially its weight,

D represents .the main vertical shaft, to
which power from the wind-wheel shaft is
commuunicated, and from it transferred to any
desired point.  This 1s provided at its lower
- end with a coupling-socket and a transverse
~ pin-opening, or with other suitable coupling
devices, and at its upper end with a centrifu-
gal governor of the usnal well-known con-
struction. d represents a conical plate or
~crown-wheel, rigidly attached to the shaft be-
low the governor, which is provided with a
lower beax'irl'g-sﬁurfaee-of';cmlical"ibrm,%havi_'ug'
~annuldr V-shaped grooves, as shown. This
- plate ordisk is, in fact, a friction gear-wheel,
and rests upon and is supported by the con-
- lcal gear-wheel ¢, as shown. -~ -
~The V-shaped projections and corresponl-

~ing recesses of the gear-wheels are so formed |

relatively to each other,as shown in Fig. 2,
~ that the points of the projectious do not touch

- or:bear upon the bottom of the recesses, and

_cousequently the weight of one part res: ing’

~upon-the other has u tendendy to wedge the.

©_two parts together, and cause them to inter-
- lock'so firmly that sli pping is impossible. At

 the same time it will Leunderstood that move.-
ment 1s communicated from one part to the

~ other by a rolling con tact, so that the friction
~ and wear is reduced to a minimum, a posi-
~ tive ‘connection- being- obtained without the

- usual grinding or rubbing of ‘one part upon

- another. L

- the tube ¢?, and isunited at its lower end by

- any proper coupling device, as ‘before stated,

 to a:pulley-shaft, d*, held at its
“thetransverse beam a2,

- power'to any desired point.
@ 'represents: a stop

~movement. -

preferably

I'end to the upper en

| beam ¢!, as shown. ¢* represents a _
beam or rod, depending from the end of beam S
‘g, which is provided at its lower end with an.~

| eye or other proper fastening device. ¢’ rvep-. = -
resents a rope attached at one end to the =
movable part of the vane, which, after pass- -~

| Ing over pulley G, hangs down within couven- =~ -
ient reach from the ground, or suitable plat- . .

D, - a stop - collar, by means of
Which ‘the shaft D is held against vertical

'
.- .- [ LI
. .
: '
- 1 ' .
" - . . ' L, -
. . 1 - .
" - L} n '
. ' L - it R .
hi- -
'

) -

|

ble manner. =

| by the fixed

‘the wind-wheel.

hinged to the fixed part as to swing in one =
| direction ouly, -itsjf'__ljl;jt)ﬁé;linf,e”ntg_;g'be_i__ng‘_-*I_]_ilmilted_j}_ o
i part of the.vane, against which .

| 16 shuts. -~ The tendency of the rope aud: &
| .weight just described is to hold ‘the vane in= = -
[its normal position—that is, at right angles to =

*F, Fig. 3, represents a lever, pivoted atone -

d of the vertical standard -

| /5. rising from the transverse beam f7, and pro- -

| rest in the

-

other to the movable vane, as shown.

Dpulley, the block of which is pivoted to'a ver- -~
tical standard, g, rising from the transverse
esents a hanging

]

resents a .rope attache

.

form upon the tower, = -

ley f*, G.

end of the' turn-table frame, which are ew-

| counter-balance to the vane when the mill is' =

vided at the other with fingers, adapted to.. =~
Fig. 4, represents a cord or rope ~of suitable
length, which passes under the vertical pul.
| ley £, about the horizontal pulley /4, andis -
‘secured at one end to the lever F, and at the

| e
.

‘bar,adapted, by meansof aseriesof holes anda -~ = |
| proper fastening-screw, to- PR

1 '
. (LR

L

l'I

B, Figs. 1 and b, represents the vane, con-.
sisting of & fixed part, e, rigidly attached to-
‘the rear end. of the beam.c, and ‘a movable
part, ¢!, hinged to the fixed part in any suita-

¢’y Figs. 3 and 4, represents a grooved: pul-. .
ley, supported in rear of the movable part of L
the vane by any suitable rod or beam extend-
ing from the rear end of beam ¢, as shown. =
e represents a cord or rope of proper length, .
~which is attached at one end, in any proper.
manner, to the movable part; of the vane, and
provided at the other' with .one or more’ -
Weig-lj_ts;_';64,7a;n"j'.'_ii’lte'rmedié_."téﬂ-f;portiqn-_'pasfs,ingg, B
~part-of the vane, it will be observed, is so - S

. Hrepresents a cover of -suitable coustruc-, ..
’l-,.tijc?n;"suppﬂrtéd:upb_ﬂ proper standards, which .. -~ =
Is adapted to protect the central portion of the

‘mill; and k, a cover adapted toprotect the pul-.

: e secured. in-any
(desired position upon the bar ¢'. By means ' -~
of this'bar the hinged vane ‘may be fastened: =
Ce o oo oo L Inany desired position, for the purpose of lim-: .
- The main vertical shaft extends through | iting arti - the 1

G, Figs. 1, 3, and b, represents a vertical =~

iting the speed or partially stopping the mill, .. =~ 4
| 8s will e described hereinafter. .~~~ o
stated, | J J' represent weights, located at the rear. .

_ nsve _ If desired, other suit-
- ablemeans may be employed for conveying the

 ployed to counterbalance the wind-wheel at. .
{the other end of the frame. Thelatter weight, .
J’y 18 also located upon the, side .opposite to .
that against which the free end of the vane .
swings in closing, so that it serves also as a.
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stopped, émd ‘when 1t swings -away “from- its |

normal center line. - -. |

. K represents an auxiliary weight, attached,

by an intermediate slack c¢hain or rope, k, to
the governor-lever, as néar as possible to 1ts
moving end. This weight, which should ex-

ceed the governor-balls in weight, does nob

act in the usual movements of the mill, but

‘remains dormant until an excess of speed

over that desired raises the governor suffi-

ciently to take up the slack, when it acts’ by
its weight to prevent further excess of move-

ment. This weight, also, may be attached di-

rectly to the governor-lever, when the mill'is

laid to, for the purpose of preventing an ex.

cess of movement in a high wind or gale, the

as described. o S | |
L represents boxing adapted to support the

proper lay-to speed, however, being permitted,

vertical shaft between the governor and the
crown-wheel. | |

'L! represents boxing located _'*On-"_th'e tarn-

table frame, and L? boxing near the lower end
of the shaft. These or any part of them may
be employed, if desired, instead of the box-
ing within the sleeve ¢ - I
M M M’ M/ represent a system of braces,
by means of which the fixed portion e ot the
vane is strongly held. T
The operation is substantially as follows:
The general operation of this mill is similar
to others of its class—that is, the wind-wheel

is held in the wind by the vane, and 1t is

moved out of the wind by devices actuating
the hinged vane. -~~~

The ‘operation of the peculiar features ot
construetion described is as follows: -
~ The superstructure revolves freely npon the
foundation portion, the frietion being greatly
reduced by the anti-friction rollers employed
between the fixed and moving parts.
action of these rollers is peculiar. =

- Being coniecal in form, and resting upon a
bearing-surface having the proper incline, 1t
follows that each portion of their peripheries

will revolve at-its proper speed,.the inner por- |

tions, which have a smaller circle to traverse,

revolving, of course, more slowly than the.

outer. To make the movement of the rollers

~certain, however, and to prevent: cutting or

erinding by the irregular action of any part,
the intermediate flanged rollers are em nloyed,
which, being themselves accurately guided by
the annular recesses al® ¢% serve, also, to guide
accurately the plain rollers -between them, so

“that the entire series move in harmony, and

enable the superstructure to revolve with a

‘minimum amount of friction. . - -

The wind-wheel, having fixed vanes, 1s .re-
volved by the direct action of the wind, the
power thus obtained being transferred to the
main vertical shaft by the intermediate frie-

~ tion-gearing described. The whole weight of

the vertical shaft and its attachments, it will

be observed, rests, by means of the disk; up-

on the gearing of the wind-wheel shaft, and

torm that the |
bear upon the bottoms of the latter, and hence

| -T_he |

liar \/-shaped recesses and projections, are .
wedged together, so that slipping is impossi- -
ble. This wedging action is insared by con-
structing the projections and recesses of such
points of the former cannotb

the inclined sides are necessarily wedged to- -
oether, as described, and thus prevent slip-
ping. It will be understood, also, that the
power is conveyed from one to the other by a
rolling- contact, and hence that there is no
grinding or cutting between the parts, buft,

| on the contrary, great smoothness and. free-

dom of action, the mill, in consequence, being
operated by a very smull amount of wind.
The speed of the windmill is determined
by the action of the centrifugal governor.
“This may be properly adjusted to allow the
mill to run at any speed from the slowest
movement up to the most rapid within the
limits of safety. = . o
When this limit is reached, the governor-
sleeve, being raised by the action of the rap-
idly-revolving balls, actuates the lever, and,
by means of the intermediate rope, swings

“the binged portion of the guiding-vane out of

its normal position. The position-of the vane
being changed, the mill is consequently re-
volved, and the wheel moved out of the wind,
the distance of its movement, of course, de-
pending upon the movement of the vane.

This vane, it will be understood; is drawn
out of its normal position by the operation of
the governor against the action of the weights

¢4, and, consequently, when the governor-balls

fall. under the reduced speed, the weights
draw back the vane to place, and the wheel
is again thrown into the wind. -

The speed of the wheel is thus regulated

so that it cannot exceed the limits of satety,

no matter how violenfly the wind may blow.
- For some purposes the wheel may run at-a
comparatively low rate of speed, and thus do
its necessary work without the wear and tear

incidental to a higher rate.

This result may-be accomplished by leSSen-_ |
ing the amount of weight employed to draw

‘the hinged vane .to place. Forinstance, if a
| single weight be employed, the governor-balls,
“having less to overcome, will consequently be

thrown - out at a lower rate of speed than if

‘more weights were employed. "~ .

- By employing additional weights, Outhe

“other band, the speed of the mill will -be 1n-

.creased, because the balls; having more resist:
ance to overcome, cannof act unless the shait
‘revolves more rapidly. |
‘removal of weights the speed of the mill may
‘be readily and accurately regnlated. . -

By the addition or

‘When it is desired to stop -the mill en-

¢ tirely, -the vane -is drawn by -means of the
‘rope into the position shown in Fig. b5, -where
it lies, as will be observed,in a plane parallel
‘to the plane of the windmill, and consequent-
1y the latter is held out of the wind. The.
‘rope may be secured in any proper manner to

hence these parts, in consequence of: the pecu- | the rod; as shown. .
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--The: better preetlce however, 1t 1S beheved |elternete Wlth eech other, eubetentlelly eefl,l-ff" -

is not to stop the mill entirely under any eir- | and for the purpose described. -
cumstances, but to allow it, when laid to, to

. | 8. In combination with the. foundetlon-plete;._' o
ran at a low rate of speed, for the purpose of of a windmill, hevmg an inelined bearin g, ab, :
| _;srellevmg the wheel and tower from strain..

and eunularreeeee a', the corresponding plete* -
~The  vane may-be readily .adjusted for -ac-

o Qa.bove, and the 1ntermedlete looxe rollere, eub-- R
- ;.compllehmg this object by the employment of | | -

stentmllv as deseribed, .
the adjustable stop-bar I, the precise position

4, In cowmbination w1th the vermeel shett ot o

-oceupled by the vane depehdmg eomewhet y _e windmill-shaft and the wind- wheel, .the .in: -

- of course, upon circumstances. termediate friction-gearing described, consist-+
- By means of the stop-bar, also, the vane m_ey

o ing of the wheels d, resembling in form ‘the
o ::..be held at the proper. engle to run the mill

| frastum of a a cone, and .wheel 09 of eorre- T S
- at-a low rate of speed, for avmdmg wear and

..........

~ tear, as before described, without the possi-

‘bility of its slemmmg or bangmg egemet cmy
-of its. parts. .

The auxiliary welghb may be used for eome |
purposes without a regulating-vane;. but it is

- especially. demgned as . a safe-guard against
excessive speed in geles, or in -case of the
‘breakage of any of the controlling parts.”

It need not be employed under ordinary eir-

reumeteucee, but be. attached when a gale
threatens, or when the mill is laid to, for the

‘purpose of guarding against excessive speed.

Some of the advantages of the desorlbed

:eonetruetlou are. as 1ollows.

.. By the em ploymeut of - the eotl fI'IGt-ID[l de-

vices between the toundetlou and eupe1 straet-
ure of the mill. the moving part is enabled to

turn with great readiness, and the wearof the

fI‘lbtl(}DcLl surfaces is.reduced to a minimums.

By . the employment of the friction gear-
~wheels power is. transferred from the wind-
wheel shaft to the main shaft without ship,.
and without a rubbmg or grmdmg action be--

tween the bearing parts.

By the employment.of 'governlnﬂ' ﬁewees' o
‘described the speed of the wheel may. be reg-

ulated with great readiness and accaracy.

.- By the employment of a lay-to stop-bar the
-mlll may be run at a low rate of speed when
desired to, and thus. relleve the wheel and |

tower from strain. --
By means of thle edjusta,ble et0p ber, elso,

the hinged vane. may be rigidly secured in
such manner as to cause the mill to run at

~ the lowest rate of lay-to speed, so that i injury

tirely. preveuted

The devices, e]so, for stOppmg the mlll ere;

| _'sunple and easily used. . The mill as a whole

18 mmple in.its. construetlon not lmble to get

out of order, easily reguleted eud yet very
effective in 1te aclion.. - |

_--Letters Petent A8—— o "

L In eombmetlou with the founda.tlon por- !
~tion .and the revolving superstructure of |

.iwmdmlll ‘Thaving inclined: bearing: - surfaces

a? ¢, the oomeel loose rollere B subst;entmlly |

- as desenbed o
. 2. Incombination mth efounclet1011 portmn

"'-;'a,nd' revolvmg superetmcture of a windmill,
a,series of loose plain rollers, and a series ot
-loose ﬂenged rollers, the members of whleh

tracting-weight,

eubstentlelly as described. : B

5. The vertical shaft D, n::wmg the dlek d b
with annular V-shaped LIIZDJGCBIOIJS and re-
cesses, in combination with the wind- wheel
shaft ¢%, having the conical gedrmg & Wlth o

| sponding form, the two. bemﬂr umted by age- . ™
ries of V-shaped prmeetmns aud reeeeeee,* B

ennuler V-shaped proJeetlone and- recesses SRREI

‘the projections being less in length than - the
recesses, so that the two . are united to com-
welght of the up-_' e

munnicate movement by the_,_
per, substantially as described.”

6. The combination of the eeutmfugel wov-r_-._- :
ernor, the lever, the 1ubermed1ete rope; eud_'_}_--- .

the ‘hinged vane, substantially as described.

7. Fhe- eombmamon of the governor, lever,i.'.'-
rope, and hinged vane with: the. retraetmg

weight, substantially as deseribed. -

8. In combination with the. hmged vane e,
.eord, 6%, extendmggﬁ o
from the vane, over the pulley, to a.'point -
within reach, and prov1de:1 at its lower end

and  a fixed ])ulley., €25 a

with a welght ¢t, having means-:for holding

otber welg_.,hts, as . and for the purpose de-“_.:

seribed. - : i S
9. In: eombmetwn Wlbh a, governor a,nd 1 o

hmged vane united by intermediate.connect- a8
ing deweee, substantially as. described; a .re-
-made,; adjustable, eubsta.u-ﬁ*
-tlelly as. and for the purpose set.-forth. .~ . o
10. In combination with the hinged wvane, Lo
_the stop- rope1r adjustable pulley, end depeud j'ii T
-ent beam ¢2, as deseribed.: l e
. 11. The combination of a shaﬁ: hevmg .;m;: o
crown-wheel provided with annulary- -shaped
_ |. projections and. recesses, -as -described, with - o
- from violent movemente of the Va,ne 1s -en- | a shaft having oorreepondtng progeetmue and .
- | recesses,. and . eupportmg the former -as. de-%j:_:* SR

scribed.

12, A turu teble movemeut havmg a se-- C
Tries of mtermedmte loose. ﬂ.:mned and. pla.m}f;." '_
'rollere, alternated, located as. rleeerlbed S
- | 13, In oombmdtlon with the hinged veue,:;--_ o
- - Having thus. fally desoribed my mventlou the adjustable stop - bar I, eubstautlelly ee-_-;’j_: R

| -What I.claim as new, eud deswe to eeeure bV'; B

and for the purpose: deeerlbed

| 14. In combination Wlth the goveruor-leverf,ij--_ﬁ |
and the regulating-vane, the remova,ble a,ux.l_;.j:; e
iliary weight, as described.. R T

This specification s1gued and Wltueseed thle

22d day of JOLYy 1876, . 5 inrh G f il

GEORGB; R LOMSTOOK

Wltneseee s

""" ALEX. MeDomm s -
JAM'ES HUGHES' .i'-ff s i S i IJ,,,Q' SRR
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