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HENRY L. I‘ERRIb OF HARVARD,
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WINDMILL-REGULATOR.

SPECIFICATION formmg part of Letters Patent No. 422 582, dated March 4, 1890
Application filed November 29 , 1889, verial No. 331, 941. (No model.)

To all whom it ma J CONCErTL:

Be it known that I, HENRY L. FERRIS, Of
Harvard, in the county of McHenry and Smte
of 11111101%, have invented certain new and

‘useful Improvements in Windmill-Regula-

tors; and I do hereby declare that the follow-
ing is a full, clear, and exact description
thereof, reference being had to the accom-
panying drawings, and to the letters of refer-

ence marked theleon Whl@h f01 m a part of |

this specification.
This invention relates to a novel construes

tion in devices for regulating the operation

- of windmills, whereby the operating or wind
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wheel can be automatically thrown out of the
wind when the water has reached a predeter-
mined level in the tank, thereby stopping the
pumping operation, and also for automati-

cally throwing the wind-wheel back into the

wind when the level of the water is lowered,

thus permitting the pumping oper ation to be
resumed. |
The invention consists in the featm es of

- construction and combinations of parts here-
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inafter fully described, and pon*rted out 111
the appended claims.

In the accompanying dr awings, Figure 1 i 19

a fragmentary view in side ele*mtmn show-
ing a portion of the structure for sumamtmn*
Lhe windmill and the tank provided with de-
vices constructed - in accordance with my in-

vention. Fig. 2 is a detail view in side ele-
vation, shownw the main parts of the regu-

lating mechmusm dletached from the stluct-
ure. Rig. 3 is a fragmentary detail view, in
side elemuon of the lever and pallet con-
necting the pump—wd with the regulating
mechﬂmsm said view being taken from the
ODposue side to that shown in Figs. 1 and 2.

In said drawings, A A indicate the up-
right beams of the structure or windmill-
towel, and A’ indicates a cross-beam. |

A?is a pump-rod connected in a familiar

manner with the wind-wheel and Wlﬂl the

pu mpm o apparatus.
A% is a water-tank of fﬂlnﬂlal construetion

and located adjacent to the windmill, A

weighted float a is located within the said

mnk and is conneected with the 1*6‘?‘111&1311]*-’1’

50 mech'uufsm, &S hemmat‘t r fully de&cubeé‘

[ ]
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Bindicates, as a, Whole, the regulating mech-

anism, mounted upon a plate 0, secured to the

cross-beam A’. The said regulating mechan-
ism consists, essentially, of a segment oi a

ratchet-wheel B’, pivoted concentrically upon
‘a pivot-pin or bolt §’, fastened to the plate b.

Said ratchet-wheel seﬂment B’ is connected
with the wind-wheel for throwing thelatter out
of the wind when the former is “turned about
its pivotin one direction, and said segment 18

provided with devices connected with the re-

ciprocating pump-rod A for turning said seg-
ment. A convenient manner of making said
segment B’ is to provide a wheel B*with only
a segment of its periphery toothed or having
ratchet-teeth, as shown at B’ B/, The said
wheel B* is provided at the untoothed por-
tion of its periphery with a radially-extend-
ing arm 0% which is connected with the wind-

-wheel by means of a cable or strand 0% con-
nected with said arm b=
strand b6%is connected with the wind-~wheel in

The satd cable or

a familiar manner, so that when the cable is
pulled downwar dly the wheel wﬂl be thrown
out of the wind. -

-~ As a separate and distinet improvement in

the means for throwing the wind-wheel out
of the wind, a spring bt is interposed between
the arm 0 and the wind-wheel, conveniently
connecting the said armand the lower end of
the cable.

The said spring b*is made strong
enough to normally withstand without ﬂemon

ever the cable is subjected to a sudden or ab-
normal strain, which is often occasioned by

gusts of wind Whlle the wheel is being pulled
-'out of it, and which would in the absence of

sald Spring tend to injure or disable the reg-
ulating mechanism of the windmill. __
Upon reference to Fig. 2 of the drawings

1t will be seen that the teeth B’ are made of
different size—that is 1o

say, their height
varies==but the distance between their points
is the same. The inner end of the teeth are
arranged concentric with the wheel B¢ while

their outer ends are arranged in an eccentric

manner, and their height increases from the
point wherethe wheel i8 first engaged by the
actuating devices for turning it to bring the

-
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the strain incident in. pulling the wheel out
of the wind, but is adapted to yield when-
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wind-wheel out of the wind. The said wheel
B* isprovided with an enlargement or weight-
ed portion B? located on the side ot the wheel
opposite to the arm 02 The said wheel B’
being mounted 1005@15 upon the bolt or pivot-
pin b’ 1418 obvious that when the said wheel
is not ennaﬂed the weighted portion B? falls

" and throws the arm 0? upwmdly, as shown in
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Fig. 2, which is its normal position. The de-
vices for turning the said ratchet-segment I3’
comprise an Opemtmmlevel D and a pallet
D’, connected therewith., The said lever D
is pwoted at one end tothe bolt &’ and at its
other end is loosely pwoted to the pump-rod

A* by means of a pin a’ on said rod loeated |

within a slot d in said lever.

It follows from the above construction that
as the pump-rod works up and down the lever
D vibrates upon the pivot b’ as an axis.
pallet D/, Fig. 3, is secured to the rear face of
the laver D, and comprises a sliding pin or
bar d’, located in bearing-lugs ? d? on oppo-
site ends of a plate . The rear end of said
bar d’ is made cylindrie, while its front end
is preferably square in cross-section. Said
cylindrie portion slides in a cylindrie bear-
ing in the rearlug d*. A coiled spring d?, act-
ing by expansion, encircles the cylindric por-
tion of the pin d’ and bears at its ends
againstthe rearlug d*and the shoulder formed
between the eylindric and square portions of
the pin. "T'he said spring serves to press the
pin d’ into engagement with the ratchet-seo-
ment.

@’ indicates alateral projection or lug here-
inafter referred to.

E indicates a spring - actuated
adapted for engagement with the ratchet-

segment to prevent a backward movement of |

the same when it is being turned by the le-
ver and pallet. The said detent E is prefer-
ably squarve in 1ts front end portion and cy-
lindric in its rear end portion, and said de-
tent has a sliding bearing in two blocks ¢ e,
secured to the plate 0. A coiled spring e/,
acting by expansion, encircles the eylindric
portion of the detent K and bears at its ends
against the rear lug ¢ and the shoulder formed
between the cylindric and square portions of
the detent. Thespring ¢’ thus serves to press
the detent into engagement with the ratchet-
segment to prevent the same from turning
baekwm'd The said detent K is provided on
1tq front side with a lateral promctwn or lug
e*, hereinafter referred to.

It follawra frmn le ﬂbmrc- emlstructmu tlmt

pump- 1‘0(1 wmks 1t p m."ld down ; :1,1'1(1 conse-
quently the pallet D’ will turn the ratchet-
segment in one direction and the detent E
will prevent the same from turning backward.
It is obviously nccessary to provide some
means for holding the pallet and detent from
engagement with the ratchet-segment: other-
wise the wind-wheel would be pulled out of
the wind as soon as it commenced to turn or
reciprocate the pump-rod, and thus prevent

detent |

{

The |

-float c.

the tank. As soon, however,

429 582

any water from being pumped. The devices
for accomplishing this purpose are con-
strueted as follows:

I indicates a longitudinally-sliding rod or
pin mounted in bearings formed in the blocks
¢ e and provided near its forward end with a
cross-bar I/, Said cross-bar extends above
and below the pin I, but extends a greater
distance below the same, and is located in
front of and in contact with the lugs ¢° and
e* on said pallet and detent. The said cross-
bar E’ is also curved, as shown, so that when
the pallet vibrates with the lever D the said
Ing &’ thereon will alwavs be in engagement
with the rear edge of said cross-bar. It is
obvious that when the cross-bar is retracted
it will draw the pallet and pawl from engage-
ment with the ratchet-segment.

I* indicates a lever pivoted at f to the plate

b and having its short arm f” in engagement

with a lug or pin *on the sliding pin P The
long arm f 1 of said lever extends below the

beam A’ , to which the plate b is secured, and

is connected by a rope or strand f* with the
The said rope is so connected with
the float ¢ that when the latter is unsupported
it will exert a strain upon the rope sufficient
to swing the lever I*on its pivot and draw
the pallet and detent from engagement with
the ratchet-segment. In t_he (ll?awmﬂ‘% the
float is shown as connected with the hmrizon-
tal arm of a Dhell-crank lever F* , P1voted upon
a standard f%, while the lever I is connected
with the vertical arm of said bell-crank le-

ver K4,

I’? 1s a bell-crank lever pivoted upon one of
the upright beams A and having its vertical
arm connected with the rope 1* and its hori-
zontal arm weighted. 'T'hesaid bell-crank le-
ver Ii° is adapted to exert a pressure upon the
rope f* to draw the same back when the float
1s unsupported.

The operation of my invention is as fol-
lows: In the drawings the parts are shown in
the positions they will assume when the wa-
ter in the tank has reached a level sufficiently
high to support the float @, so that the pallet
and detent will engage the ratchet- -segment.
It is obvious that wheu the float is unsup-
ported it will, through the intermediacy of
the rope 74, lever F* pin ¥, and cross-bar T,
disengage the pallet and detent from the
ratchet- %eﬂ'ment The pump-rod thereupon
merely vibrates the lever D upon its pivot 0’.
It is obvious that when the float is unsup-
ported the tank is not filled with water and
the wind-wheel will continue to revolve, re-
ciprocate the pump-rod, and pump water into

reaches the float the rope f'*is sl.:mkened, and
the springs d* of the pallet and ¢’ of the de-
tent, assisted by the bell-crank lever I, take
up this slack. The said springs also press
the pallet and detent toward the ratchet-seg-
ment. "T'he said pallet and detent do not
conie 1n contact with the ratehet-segment as
soon as the float ¢ commences to rise, owing

as the water
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“height,
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to the fact that the teeth: of said segment |

nearest the pallet and detent are of a 1educed

1 ratchet-segment that
when the latter stands with its Weighted por-

tion down the short teeth of the ratehet-seg-

ment are adjacent to said pallet and detent.

The teeth thus located are made of such size

that the pallet, as it is allowed to gradually

move toward the ratchet-segment by the ris--

ing of the float, will not engage only a por-

- tion thereof, but will engage the entire tooth
- 1n the first instance, as shown in Fig. 2 -in
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break the same.

dotted lines. In said figure the lever D is
shown at the lower limit of its stroke, and-it
is evident that as the lever rises it will turn
the wheel 13% to the right, the -length of the
stroke of the lever D being sufficient to turn

the wheel B* the length of one tooth at each.

strolke. It is obwous that the detent E will
also engage the teeth to prevent the wheel
from tummﬂ* backward, AstheleverD con-
tinues-to Vlblate the wheel 1s turned until
the pallet engages the last one of the teeth.
During the tmmnw of the wheel the arm 07
thereon descends and draws the rope 0® down

‘with it, thus pulling the wind-wheel out of

the wmd The wind-wheel then ceases to re-
volve and the pump rod :mcl 1evel D cease to
work.

In devices of this kind as her etofore COIl-
structed:the objection has been that, owing to
the teeth of the ratchet, which were a,ll of the

same height, and that the pallet by which they

were oper rated approached the teeth gradually

as the float rose,said pallet would merel,y_en-.
cgage the tip end of the tooth, and it often oc-

curred that the points of the teeth or of the
pallet have been broken off in consequence
of the great strain imposed upon them. How-
ever, when the strain upon the teeth in pull-
ing the wheel out of the wind has not been so
or eat as to break the teeth,it sometimes hap-
pened that a gust of wmd would strike the
wheel sudde*nly, thus tending to pull it back
into the wind, the said. w1nd=—whee1 being rig-
1dly connected with the regulating mechau—
ism, and in some cases this su_ddel:r." strain- upon
the teeth and the pallet thiis occurring would
The construction herein de-
scribed overcomes these objections, for the
reason that the pallet always engages the en-
tire tooth, which latter, being shorter, is of

. greater strength than the same portion of a

55
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lonwer tooth. The spring 0* also serves to
pmteet the teeth from injury. As before de-

scribed, the said spring is of such strength

that it stands without flexion the ordinar y
strain incident to pulling the wind-wheel out
of the wind.
;|eetec1 to a sudden or abnm mal strain stuch
as 1s occasioned by gusts of wind striking the

- wheel, such strain is not communicated to the

atchet—teeth or the pallet, but is taken up by
the spring b, which bends and acts as a cush-
ion to 1@116?0 the teeth of strain and pr event
their breakage.

The said pallet and detent are solo-
5 cated relatively 10 the

‘However,when the rope is sub-

- The parts remain in the position. LLSt de-

scribed so long as. the tan k is filled with water;
but it is obvloub that as soon as the level of

the water falls the float descends, and then,
through the intermediacy of the rope 1%, level .

F2 pin F, and cross-bar ¥/, the pallet, and de-
tent are disengaged fmm the ratchet-teeth,
and thus the Whee1 B3*

pivot. The weighted portion B® having been

turned to the left will immediately (1101:} upon -
| the release of the wheel B* to the position

shown in Figs. 1 and 2. This movement
brings the teeth of reduced size on said wheel

into position to be again engaged by the pal-

let when the 1:1;111361 acts to pull the wind-
wheel out of the wind at another operation.
The arm 0°thus being in an upright position,
the rope b° is slack and the wheel free to
swing back into the wind. Whenever said
wheel does swing back into the wind the
pump-rod will Vlblate the operating - lever
until enough water has been pumped into the
tank to raise the float, whereupon the pallet

l and detent will be let into engagement with

the ratchet-segment and the wheel pulled out
of the wind, as before described. -
I claim as my invention— |
1. A windmill-regulator comprising a piv-
oted ratchet-segment the teeth of which are
of gradu ally-umereasuw heightbeginningfrom
the point where they are ﬁlst enﬂaged by the

“devices for turning the same, an operafing-

lever pivoted. concentrica,lly with said ratchet-
segment and connected with a reciprocating
part of the windmill, a spring-actuated pallet
upon said operating-lever adapted to nor-

mally engage the said teeth of the ratchet,

and devices, substantially as described, con-
nected with said pallet and with the ﬂoat lo-
catedinthetank into which the water pumped
by the windmill flows and adapted to hold
said pallet from engagement with the said
teeth. when the float is unsuppor ted, substan-
tially as described.

is free to turn on. 1ts'
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2. A windmill-regulator comprising the reg-

ulating meehamsm connected with a moving

part of the windmill and with the wind-wheel

for throwing the latter out of the wind, and a
spring 111telposed between said regulating

115

mechanism and the wind- wheel %Hbsmnhally ,

“as described.

- 3. A windmill-regulaton complmnﬂ* a Pive-

oted ratchet-seg meut, an operating-lever con-

nected at one end with a reciprocating part.

of the windmill and having engagement with

said ratchet-segment, ‘Wh@l@by when said part

18 1eelpwcated sald 1::1,tch<}t-ﬂ segment will be
turned upon its pivot, said mtehetﬂse@ment
being also connected with the devwes for

pulling the wind-wheel out of the wind,; and
a spring interposed between said ratchet-

wheel and the Wmdmlll substantmlly as de—
scribed. |

4 A mndlmllﬂlefrulﬂtor comprising a pw-
oted part B connected with amoving part of
the W111c1111111 said patrt IB* being connected

with the dewce for pulhnﬂ‘ the Wmd-wheel

120

125
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out of the wind and provided at a point oppo-
site such point of connection with a weighted
portion B® substantially as deseribed.

5. A windmill-regulator comprising a wheel

B*, said wheel being provided with a ratchet-
segment, and an operating-lever connected at
one end with a reciprocating part of the wind-
milland having engagement with said ratchet-
segment, whereby the latter is turned as the
said part 1s reciprocated, said wheel I3* being

connected with the devices for pulling the

422 582

wheel out of the wind and provided at a point
opposite such point of connection with a
weighted portion, as I3°, substantially as de-
scribed. |

In testimony that I claim the foregoing as
my invention I affix my signature in presence

of two witnesses.
HENRY 1. FERRIS.
Witnesses:
N. K. BLAKE,
L. . SENGER.
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