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UNITED STATES

PATENT OFFICE.

GILES MABIE, OF MOLINE, ILLINOIS.

IMPROVEMENT IN WINDMILLS.

Specification forming part of Letters Patent No. 1'%2,%55, dated J. anuary 25, 1876; application filed
‘ November 20, 1875. '

To all whom it may concern :

Be it known that I, GILES MABIE, of Mo-
line, in the county of Rock Island and State
of Illinois, have invented certain new and use-
ful Improvements in Windmills, of which the
following is a specification :

My invention relates, first, to means for
holding the mill to the wind wheun it is used as
a power-mill for doing heavy work, such as
the grinding of grain, &c., and to devices for
facilitating the rotation of the vertical stand-
ard on the tower-platform; secondly, my in-
vention relates to a peculiar construction of
the hollow cylinder, in combination with a
short cylinder connected to the tower-plat-
form, whereby “the jumping” of the hollow
vertical standard, when the mill is doing heavy
work or the wind is very high, is prevented ;
thirdly, to novel devices for adjusting the fan-
bars, and, consequently, setting the fans in
their proper position before the wind and to
novel means for shifting the fan-bars and fans,
and adjusting them in any desired position to
“catch” the wind or throw them out of the
wind, as required.

But that my invention may be fally under-
stood I will proceed to describe the same in
detail by aid of the accompanying drawings,
in which— ‘

Figure 1 is a vertical elevation, and Fig. 2
a vertical transverse section, of a mill, con-
stracted according to my invention. Fig. 3 is
a top plan view of the tower, the vertical stand-
ard removed. Fig. 4 is an under-side view of
the top plate of the tower. Fig. 5 is a similar
view of the vertical hollow standard, and
Figs. 6, 7, 8, and 9 are detached views of the
adjusting and shifting devices and the end
caps of the fan-bars,

Similar letters of reference are employed to
represent corresponding parts wherever they
may oceur in the drawings.

A is the tower, consisting of the uprights a,
base and top braces a', and the top plate a2,
secured together in any substantial and usual
or preferred manner. B is the vertical cylin-
der or standard inclosing the working and
shifting rods. This ¢ylinder B is provided at
its lower extremity with a broad rim or flange,
b, covering nearly the top of the tower, the
upper face of which has a slight inelination,

80 as to readily shed the water during rain
storms. The periphery of this flange b is pro-
vided with a series of ratchet-teeth, b', formed
thereon, or a ratcheted rim may be affixed to
said flange, if preferred, in the teeth of which
a dog or pawl, G, is made to catch or engage.
by means of a coiled or other spring; or a
spring - pawl, constructed and arranged as
shown, may be employed.

By means of the ratcheted flange or rim b,
and the dog or pawl C, the wind-wheel is kept
in any desired position before the wind, as it
is obvious that when the dog or pawl C is en-
gaged with one or the other of the ratchet-
teeth b' the cylinder B is securely locked in
position, thus effectually preventing the wheel
from being turned out of the wind by the ac-
tion of the stones or other mechanism when
the mill is used as & power-mill and doing

‘heavy work.

It is well known that when windmills are
geared to mechanism for doing heavy work—
such, for example, as the grinding of grain—
the action of the stounes, or more properly
their resistance to the action of the wind-wheel,
will cause the latter to be turned one-quarter
more or less out of the wind. Various means
have been employed to counteract this action,
such as the employment of smaller wheels or
vanes connected with the main driving-wheel
by a a series of gearing, which vanes or
smaller wheels are made to catch the wind as
the main wheel is turned out of it, and bring
the latter back to its required position, and
other similar complicated devices have. been
used, whereby the defect mentioned has only
been partially remedied, as the main wind-
wheel is thrown considerably out of the wind
before the auxiliary wheels are brought to
face it, and through their action bring back
the main wind-wheel to its required position
before the wind.

When it is desired to shift the position of
the wind-wheel upon a change of direction of
the wind the dog is released from the ratchet-
teeth by means of a lever, D, pivoted near the
ground to one of the uprights @. To this le-.

ver one end of a cord or chain, d, is connected.
This cord or chain d runs over a pulley, E,
which has its bearings in-the bracket ¢ affixed
to the top braces a' of the tower A, as shown
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in Fig. 1. The other end of said cord or chain
is connected to the dog or pawl O at or near
the extremity thereof. It will thus be seen
that upon bearing down the lever D the dog
or pawl C may be readily disengaged from the
ratchet-teeth of the rim or flange b through
the medium of the cord or chain 4 running
over pulley E.

The inner circumference of the lower part of
the hollow standard B forms an inwardly-pro-
jeeting concentric lange or shoulder, 5%, which,
‘when the eylinder is in position, revolves with
said cylinder B around a smaller cylinder or
tube, I, which is rigidly mounted in the plat-
form a? of the tower.

The cylinder F projects some distance above
the shoulder or flange ? of the standard B,
and is provided with a stop or set-screw, f,
immediately above the concentric flange or
shounlder ¥?, holding the vertical standard B
in position on the platform of the tower; and
while said standard is allowed to revolve
around the projecting stud or tube F on said
platform, it is at the same time prevented from
Jjumping,or,whatiscailed in windnill parlapce,
“blowing away,” when the wind is very high,
or when the mil! is doing heavy work, occa-
sioned by the resistance of the stones or other
mechanism to theaction of the main wind-wheel.

In order to facilitate the rotation of the ver-
tical standard B on the platform a? of the
tower, I employ a series of pulleys or rollers,

I, one on each side of the standard B. These-

pulleys have their bearings in the top braces
‘o' and in the trame @3, with which the under
side of the top plate or platform a?is provided;;

_and the pulleys project through slots or holes
¢ formed in said plate a?just sufficiently to
prevent the rim or flange b from resting on
the platform or plate a2, and thus form a moy-
able bearing for said rim or flange b and the
standard B. v

To further facilitate this revolution of the
standard, the top of the platform is provided
with a circular groove, a*, between the pro-
Jjecting tube I and the are of the circle inter-
secting the axes of the pulleys I, as shown in
Fig. 8, a similar groove, b% being formed on

* the under side of the rim or flange b of the
“standard B. . A number of balls, 5%, are placed
in the groove af, projecting above the level of
the rollers or pulleys I, and enter the groove
b* of the flange b, thus forming an additional
movable bearing for the flange and cylinder B,
and greatly facilitating its rotation, owing to
the limited frictional contact of said flange
with the pulleys and balls.

The principal bearing-points.of the eylinder
B being on a line ecceutric to the axis of said
standard prevents it from sagging, and tends
to lhold it in its proper position on the plat-
form of the tower.

Various means, more or less effectual, have
been employed to steady the vertical standard
B on its base or platform, such as counter-
weights, or by allowing the standard to pro-

,ject downward through the platform of the
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tower, and holding it there in position on.a*
step, as shown by my patent of April 2, 1872;
but in this construction an inereased length -
of standard, and consequent increase of weight
of metal, is required, without completely over-
coming the sagging and jumping of the stand-
ard, while in the arrangement of the enlarged
flange or rim b, covering nearly the whole of
the platform of the tower, the increase of
metal and the weight is distributed evenly
outside and around the line or axis of the ver-
tical standard, forming a broad and solid base,
while eo: bining with it the projecting tube F,
with its stopping-pin or set-screw, not only the
sagging but the jumping of the standard B
are effectually prevented, and the pulleys and
balls at the same time are protected from rain,
suow, or ice by the flange b, projecting some
distance beyond the circle described by inter--
secting the axes of the pulleys.

In practice, with a view to economy and so-
lidity, the hollow vertical standard B, with its

flaring rim or collar b and the shoulder or con-
centric inner flange 0%, are cast in one piece;

and the top plate a?, with its. projecting frame
@ is also cast in one piece.

&, Figs. 1 and 8, is the fan-bar, provided in
its rear face with a longitudinal groove, g, ex-
tending the whole length of the fan-bar, which
has end caps H H!, both caps having holes %
h near their rear edges, coinciding with the
grooves ¢ in the fan-bars G, for a purpose
hereinafter fully described. The end cap H
has also a projecting lug or ear, 2!, provided
with a hole, #%, formed thereon. Said ear or
lug k', when the cap is in position on the end
of the fan-bar, projects forward or in front of
the wind-wheel. To this lug or ear A! is piv-
oted a conneeting or tilting rod, K, consisting
of the rod itself, which is serew-threaded at
both ends, and the two forks k' &, provided
with threaded sleeves % k, into which the rod
K is screwed, for the purpose of adjusting the
position of the fans on the fan-bars G.

The fork K'is pivoted to the lug or ear Al
by means of a bolt and nut or other equiva-
lent device, and to the fork K2 is pivoted the

‘horizontal arm or elbow 7 of the shifting-fork

L, consisting of a casting having a main or
horizontal arm, I, and two projecting arms, I!
P, and a transverse arm or brace, . The
lower arm ¥ is slightly curved upward, while
the upper arm 2 projects downward at an an-

‘gle to the horizontal arm I, its end being

slightly curved, thus forming a fork, between
the two prongs of which is held or clasped the
flange or rim N, which is connected to the
flange n by means of connecting-rods #/, the
two sliding on the horizontal shatt of the wind-
wheel, and constitute the shifiing devices.
The forked-elbow casting Lis further pivoted

‘to a bracket, I, bolted to the radial arms M,

in any convenient manner, though I prefer in

‘practice to bolt both the bracket and radial

arms together with the same bolts to the spi-

der, thus avoiding additional bolts, as well as

expense and labor,
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In the groove g is located a transverse rod
or journal, ¢', which. passes through the holes
k in the end caps H H/, and is rigidly affixed
to the slotted supports O, bolted to the radial
arms M by means of a tightening-nut, one end
of the rod ¢’ being screw-threaded for the pur-
pose, and the other end is provided with a
rivet or bolt head. ‘ )

The supports O are provided with two ver-
tical slots, 0 o, in which the rod ¢’ is secured,
and by means of this arrangement and con-
struction an eccentric pivotal axis or truss is
provided for the fan-bars G, the caps H H’ of
which form their pivotal points, on which
they are readily tilted forward or backward,
and set to any desired angle to or out of the
wind, and by means of the slots o in the sup-
ports O the fan-bars G, and consequently the
fans, may be readily adjusted vertically in
their relative position with each other—an im-
provement which will be readily appreciated
by windmill-constructors.

The difficulty in regulating the position of
the fan-bars in mills as heretofore constructed
consists in the fact that in adjusting them
vertically on the radial arms one end of two
sections was moved at the same time, while
by the construction and arrangement shown
and described each fan-bar may be adjusted
vertically at either or both ends without af-
tecting the position of the fan-bars adjacent
thereto.

The operation of the shifting devices is as
follows: The shifting-rod proper and connect-
ing forked levers clamping the flange or boss
n, and the connections of said flange n with
the flange or boss N on the shaft of the wind-
wheel, are substantially the same as those
shown and described in Letters Patent granted
to me July 1,1873. Pressure upon the hand-
lever actuating the shifting-rod proper, will,
through the forked levers and flanges % N,
cause the shifting device or fork I to move
backward, describing an arc of a circle, the
center of which is the pivotal connection of
said fork L with the bracket*. By this move-
ment the horizontal arm or elbow 7 is moved
upward, and consequently the connecting or
tilting rod X is also moved upward, tilting
the fan-bars G more or less, according to the
pressure exerted on the hand-lever of the
shifting-rod proper, causing the fan-bars and
fans to turn around their axis or trass-jour-
nal ¢/,

By this construction a simple and effective
device is provided for setting the fan-bars in
any desired position before the wind, or tilt-
ing them over into a horizontal position com-
pletely out of the wind. .

I will now proceed to describe the construe-
tion of the tower-platform, which, owing to its
simplicity and great strength, I prefer to em-
ploy, and have adopted in construeting my
mills, which consists of the ordinary frame-
work hereinbefore described, and the top plate
@?, also constructed as shown and described.
Instead, however, of rigidly affixing the inner

smaller stud or tube F to the top plate a2, I
bolt the same to a secondary plate, a%, which,
in its turn, is bolted to the frame-work or
transverse braces a! of the tower, as well as
to the pendent frame @ of the top plate a?,
and by this constraection a more solid basis is
obtained for the hollow tube F, as well as a
complete casing in which the rollers or pulleys
are mounted, sheltering them completely and
effectually from dust or rain, ice or suow.
The -platformn of the tower is also rendered
more solid and compact.

Having now described my invention, what I
claim, and desire to secure by Letters Pat-
ent, is—

1 A hollow vertical standard of a wind-
mill, having an enlarged flaring rim or flange,
provided on its periphery with a series of
ratechet-teeth, substantially as and for the pur-
poses set forth.

2. The ratcheted flange b of the vertical
standard B, in combination with the locking
pawl or dog, substantially as and for the pur-
poses specified. v

3. The release mechanism of the locking
dog or pawl, consisting of the cord or chain
d, the lever D, and pulley E, in combination
with said dog or pawl, the ratcheted flange
b,and the vertical standard B, all constructed
to operate substantially as specified.

4. The combination of the top plate or plat-
form o’ having a series of openings formed
therein for the purpose described, and pro-
vided with a concentric groove, %, the depend-
ing frame ¢, with the lower plate a°, and the
short eylindrical hollow standard or stud F,
substantially as and for the purposes specified.

5. The combination with the ratcheted
flange b, having concentric groove b% and the
cylinder B of the top plate a?,.constructed as
described, the pulleys I, and balls %, all ar-
ranged and constructed to operate substan-
tially as shown and described.

6. The top and lower plates a? a® of the
platform, and the short hollow vertical eylin-
der or stud I, and set-screw f, or its equiva-
lent, with the vertical hollow standard B,
having an inner concentric flange or shoulder,
U, when constructed and combined to operate
substantially as and forthe purposes set forth.

7. A wind-wheel, having its fan-bars jour-
naled eccentrically to the radial arms, and
moving independently of each other, sub-
stantially as and for the purposes set forth.

8. A wind-wheel having its fan-bars jour-
naled to thé radial arms independently of
each other, in comvination with said radial
arms and the slotted bearings or supports O,
whereby each fan-bar may be adjusted ver-
tically at either end, or both, without affecting
the position of the adjacent fan-bars, as de-
scribed.

9. The combination, with the fan-bar G,
provided with a grove eccentric to the axis-
of said fan-bar, of the truss-rod or journal g9,
the end caps H H/, the radial arms M, and
the slotted supports O, constructed and ar-
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ranged to operate substantially as shown and
deseribed. -

10. The shifting-fork L,in combination with
. the connecting.or tilting rod X, and the pro-
jecting lug or ear R! of the fan-bar cap H, con-
structed and arranged to operate substantially
as specified. ' ‘

11. The combination, with the shifting fork
L, constructed as described, and the connect-
ing or tilting rod K, having both of its ex-
tremities screw-threaded, and the fan-bar cap
H, having projecting lug or ear h', of the
forks k! k?, provided with threaded sleeves k,

whereby the relative position of the shifting-
fork L and fan-bars G is adjusted, substan-
tially as deseribed. - -

12. The combination, with the arms I # of
the fork L, of the bracket !, radial arms M,
and the spider of a windmill, substantially as

.described, and for the purposes specified.

In witness that [ claim the foregoing I have
hereunto set my hand. -
GILES MABIE.

Witnesses: :
AUG. SANDSTEDT,
W. J. WELLS.



