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| SPECIFICATION fmmmg' part of Letters Pa,tent No 605,079, dated June 7, 1898

Applma,tmn filed June 26, 1897, : Serlal No, 642 381,

To all whom it MY CONCEPIL:
Be it known that I, JOHN COATES a citizen
of the United Sta,tes, residing at Ohve in the

countyof Orange and State of Califor nia,have

invented- certain new and useful Impl ove-
ments in Windmills; and I dohereby declare
that the following isa full, clear, and exact de-
scription of thé invention, which will enable

others gkilled in the art to W]:uch it apper talns :

to make and use the same.

ically regnlating the stroke of the pitman with

relation to varmtlon in the strength of the |

wind.

The Ob;]éct of my invention is to provide a
simple and effective regulating mechanism of
~ this character which will automatlcally oper- |

ate to control the stroke of the pitman or pump
rod and insure a uniform operation of the
same during variations in the strength or

~power of the wind, thus insuring economy in
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operation and uniform effectiveness or serv-
ice of the windmill under varying conditions.
In carrying out this purpose I provide a mech-
anism which operates to shorten or lengthen
the stroke of the pitmman or pump rod without

altering the play of the main operating-crank-
 carried by the wheel-shaft, substantmlly as

hereinafter fully set forth.

In the practical operation of windmills the
strength or power of the wind materially va-
ries.

wind 1s strong. - The design- of the 1mproved

construction am.d &rranwement embodied in

o my invention isto so a,d]ust the stroke of the

mechanism automatically with respect to

variation in the-force or strength of the wind
that a windmill provided w1th my improved

adjusting mechanism will continuously oper-
ate with the maximum of effectiveness. and
efficiency. -

In the dmwmws I‘w'me 1 is perspective

viewol a wind mill mecha,msm embodying my

lmplovements - Kig, 218 a detail perquctlve

pitman- ad;]usmnn* mechanism.
tail sectional view of the meehambm for ad-
justing the ratchet-bar spring.

With a light wind and- corresponding
short stroke of the mechanism a compara-
tively small quantity of water willbe pumped,
~while with along or medium stroke no practi--
cal pumping of the water will be effected.
Thus, according to the variations in the wind,-
most; Wmdmllls generally-in use efectwely-
operate only when the force or powerof the

of ' pumping.

- (No mﬂdel )

| VleW of the p1tman ]omt and eonneotm o mech-

anism. Fig. 31s a detall perspective view of
the vane mechamsm controlling the jointed-

tail vertical sectional view of the c-*-11(51111,;';' joinft.
Fig. 6 isa detail vertical sectional view of the
top end of the lower section of the pitman.

| Fig. 71s a detail perspective view illustrating
This invention relates to windmills, and has '

special relation‘to mechanism for automat— "

a modification embodying a pulley in lieu of
a bell-crank lever between the vane mechan-
ism and the jolnted-pltman- &dJI]StIBfP mech-
anism.  Fig. 8is a sectional view illustrating
a mod1ﬁcat10n in the mechanism for govern-
mg the gravity action of the lower seetlon of

- " ' T

x|

Oorrespondmﬂ' pa,rts in all the figures are
denoted by the same letters of refer ence.

Referring to the drawings, A designates
the main frame of the- Wmdmﬂl embodymﬂ'
the uprightsorposts a. Bdesign atesthe main

shaft, carrying the wheel C. D designates

the main vane, and b designates the crank
of the shatt, to which is eonnected the pitman
OT pump rod E. All of the foregoing parts
except the pitman may be of any usual or
preferred construction.

In my invention the pitman or pump rod
K is'divided into two separate sections—an
upperand lower one—E’ and E?, respectwely,

and is preferably construected of wood. These
sections are connected by a sliding or verti-

cally-movable joint, which comprises a con-
necting-rod F, which.may be either cylin-
drmal or rectan gular in cross-section and is
preferably formed of metal. The top of this
connecting-rod -is secured to the lower end of

‘the upper “section B of the pitman, while its

lower portion works through a corresponding

eyeoropeningg in the top of aloop or bracket

G, projecting from the top of the lower sec-
tion E? of the pltman and eomprlsm g, pref-
erably, side plates g’ ¢g'; secured to said sec-
tion K<, and the penorated top plate ¢ as
shown. At the lower end of the connecting-
rod ¥ is providéd a nut or head fwithin the
bracket G, which operates to draw up or ele-
vate the lower section E2 of the pitman on

I‘w 41sa de-
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the upstroke of the pitman. in the operation '

The connecting-rod is adapted

to work freely with a sliding movement in
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the bracket which connects it to the lower
section of the pitman. B o

11 designates a ratchet-bar which is pivot-
ally mounted upon the connecting-rod I,
which forms the lower end of the upper see-
tion of the pitman. The bar II has a toothed
or serrated edge /1, adapted to engage a lip
or edge ¢ on the top plate of the bracket G,

as shown.,

~Upon the upper portion of the connecting-
rod If is secured a laterally-projecting arm I,

~from the outer end of which extends a spiral

spring J.
connected to the upper end of the pivotally-
mounted ratchet-bar II and governs the op-
eration of the same. This spring may be
adjusted by means of a thumb-screw j or

- other sultable mechanism connected with ity
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outer end.
mechanism herein shown embodies the serew
7, working through an angle-arm ¢ on the
outer end of the arm I and earrying upon its
projecting threaded end j'a plate %, to whieh

the outer end of the spring J is connected,

whereby by the turning of the serew the
spring may be tightened or loosened, as de-
sired. B

IC designates a bell-crank lever pivotally
mounted, as at &, upon an arm L, which ex-

tends mnwardly to and is pivotally connected |

with the pitman-rod I. To the upper arm i’
of the bell-crank leveris connected a wire or
connecting-rod M, extending to the u pper end
of the ratchet-bar 1I. The rod M and spring

J extend at opposite sides of the bar II, as
shown. I'rom the lower arm %? of the lever

IL extends a wire or connecting-rod N up-

wardly to an upright or vertical vane O, here-
Inafter described, the operation of the vane
mechanism being such that the wire N is
drawn upwardly or slackens, according to the
strength or power of the wind.

In lieuof the Dell-crank iever K, I may em-
ploy a pulley I, journaled upon the arm L,
as shown in Ifig. 7 of the drawings, in which
modified construction the conneecting wires
or cables M and N will simply be continuous
and be wound around the pulley, so that the
latter guides the operation of the continuous
connecting wire or cable between the vertical
vane and ratchet-bar.

The arm L is carried upon an arm P, piv-
otally mounted at its lower end, as at p, upon
one of the posts or uprights ¢ of the frame or
tower A of the windmill, the pivotal joint be-
tween the arms L and P being formed by the
pivot & of the bell-crank lever K, as shown.
The arms L and P, pivotally mounted, as at
I and p, serve to obviate any lateral motion
of the pitman arising from the tightening or
slackening of the conneecting wire or rod M
between the bell-crank lever and ratchet-bar
as the pitman operates in its up-and-down
stroke.

In practice when
thumb-serew or spring-adjusting device § is
tightened, so that the spiral spring J draws

~motion of the pitman is downward.

The inner end of this spring is | ing distance.

The thumb - serew - adjusting

- 18 connected.
the wind is light the

9 605,079

the upper end of the ratehetl-bar IT over and
permits the first or second tooth or ratchet /2
to engage with the lip or edge ¢* when the
Thus the
lower section of the pitman is forced down-
wardly a distance corresponding to the point

of engagement of the ratchet-bar, and on the

upward movement of the pitman the nut or
head f of the sliding connecting-bar I will

~engage with the top ¢- of the bracket G and

elevate or lift the lower section of the pitman
and the pump-plunger a similar correspond-
~When the wind becomes
stronger, the vane mechanism connected with
the wire or rod N will operate to draw the

latter upwardly and through the medium of
the bell-crank lever and connecting wire or

rod M draw the top end of the ratchet-bar
over against the tension of the controlling-
springJ, so that the ratehet-teeth at the lower

~end of the ratchet-bar will be engaged with
~the lip or edge ¢° and operate to carry the
9o

lower section of the pitman and the pump-
plunger down a relatively great distance, ac-
cording to the increased force or power of the

wind.

An important feature of my invention and
improvements consists in the divided pitman
or pump rod connected by regulating mech-
anism having an independent sliding move-
ment, the lower section of the pitmman having
an 1ndependent play with respect to ithe
movement of the uppersection, while the lat-
ter operates to the full extent of the play of
the ecrank upon the main shaft uniformly at
each revolution. The independently-operat-
ing lower section of the pitman carrying the
pump-plunger will, by reason of the sliding
regulating mechanism connecting it with the
uniformly-moving uppersectionof the divided
pitman, have a downstroke only so far as it
18 actuated or pushed by the ratechet-bar, and
1t can operate in its upstroke only so far as
1t has been thus foreced downwardly, wherehy
the lower section of the divided pitman has
an up-and-down stroke different from the
uniform stroke of the upper section (which
upper section 1s connected with the erank of
the main shaft) and controlled by the regu-
lating mechanism forming the connection he-
tween the seetions, according to the force or
power of the wind.

The vane mechanism for controlling the
regulating devices comprises a horizontally-
operating vane Q, carried upon an arm I3,
pivotally mounted, by meansof a hollow pivot
r, upon a horizontal arm «’, projecting out-
wardly from the frame A of the windmill at
the top. The upright or vertically-operating
vane O 1s pivotally mounted upon the pivoted
arm R, as at o, at right angles to the vane Q
and carries a laterally-projecting arm S, to
which the upwardly-extending wire or rod N
' 1he latter passes downwardly
through the hollow pivot +, as shown. The

horizontal vane Q operates upon its pivot #
to keep the upright or vertieal vane O facing
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- trhe wind. When the vane O is Operated by

7" the force of the wind and its arm S rises, the
wire orrod N is drawn upwardly, thus carry-

 ing the bell-crank lever over, so that its up-

I0

,. g

20

~ bar from engagement with the lower section
of the pltman untﬂ the wind blows strongly |

30

; lenn'then the etroke

45
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- vane backw a,rdly to its full limit of play, the

5.0

‘and the desired requirements.

per arm draws upon the eonnectmw wire or
rod- M against the tension of the spring J,

which opera,tlon carries or draws the lower,.
portion of theratchet-bar inwardly and down-

wardly and effectsits operation with relatlon
to the lower section of the pitman.

| prefer to form the top end of the wire or
rod N of a leather thong n, passing through
the hollow pivot » and eonneeted to the main
portlon N by a swivel-joint »n', which will

permit the turning of S-‘::'le top portlen n with-
out twisting.

T provide upen- thearm R a 11m1tmn' block

“or projection R’, mounted under or with re-

lation to the arm S of the upright vane, which
block will serve as a guide in the 1n1t1a,1 ad-

justment of the mechemsm as hereinafter

described.

It will be u.nderetood tha,t when the adjust- |

ing screw or mechanism 7 is tightened to draw
up the spring J the latter 1etame the ratchet-

enough to automatieally operate the mechan-
ism, and thus shortens thestroke.  If the ad-
;lu»stl_,nﬂ' screw or. mechanism Jﬂ_ﬂd spring J
are tightly set, a strong wind is necessary to
If the screw and spring
are Set in a slack or loose manner, a mod-

 erately strong wind will operate to draw the
ratchet-bar. downwardly and inwardly into
engagement with the lower section of the pit- |
- man; and thus cause a longer stroke.

tension of the spring J, rewulated by its seb
mechanism 4, thus eoverns the length of the
stroke in relation 130 the windmill meehamsm

When the
wind is strong enough to force the upright

relative arlanﬂ'ement of the mechanism is
such that the ratehet—bar wﬂl be drawn into

position with its lowest tooth in engagement

The
latter then operates with its longest stroke,

with the lower section of the pitman.

and will maintain this stroke steadlly w1th-
out shifting the length of the same, as long
as the Wmd maintains the same degree of

_streno*th As the force of the wind slaekens

- the mechemem will operate to actuate the

55

ratchet-bar, so that its upper teeth are thrown
into enfra,gement and the length of stroke

| thereby correspondingly ehortened When

the spring J and set mechanism j are very |
“slack or loose, the ratchet-bar is easily oper-

-~ ated by a lwht wind to give or permlt a full

6o

long stroke and so stOp the motion of the

‘wheel unless the well is very shallow.
To obwete downward n10vement of the

lowersection of the pitman and pump-plunger
by their own gravity or weight, I provide a
| suppo;ttmﬂ'-spunn‘ U’, of spir al foun having
. its top end eonneeted to the frame A (pref--

erably at: the top platform a?) a,nd its lower

The |

T

pitman may be provided.

| skilled in the art to which it appertains.

C2

end connected to the 'lo.wel section of the

plunger, (preferably at the bracket orloop G.)
The tension of this spring U’ is so adjusted

that 1t will overcome the gravity of the lower
section of the pitman, but will permit the op-

eration of the same in a downward stroke by .

action of the ratchet-bar. This spring U’
also serves to economize power by assisting
in the upward stroke of the lower section of
the pitman, the power exerted in forecing the

lower section of the pitman downwerdly_

against the tension of. the spring belng util-

‘ized through the medium of the spring in ef-

fecting the return upward stroke.
A guide_ device for the lower section of the

anism embodies a transverse bar T, secured
to the posts or uprights « of the frame A, as
shown. Upon theinner face of the cross-bar

T 1s secured a metallle strap ¢, embracing -

one of the side plates g’ of the open loop or
bracket G.

1f desired, in heﬁ of the supportmn‘—spl ing

U’ a set-screw U may be arranged to work

through said cross-bar T and bear against the

75

80

This guide mech-

go

side pla,te g' at its point of connection with the

embracing - strap 7, this substitute construc-

tion being shown in Fig. 8 of the drawings.

The inner bearing end of the set-screw U may

formed of leather.

brought to bear upon the top bracket of the
10_we1 section of the pitman to prevent the

latter from descending or dropping by grav-

ity and at the same tlme permit of its opera-
tion in a downward stroke by eetlon of the
ratchet-bar.

‘While I have herem 1llustrated and de-
sembed the substitute set-screw friction mech-

anism as one form of device for retaining the

lower section of the pitman against ﬂ'rewty
action, the preferred eenstruemon for effect-
ing this office consists of the Spunn* U’, as
herembefore described.

Under some eueumsteneee espemally in
relation to the types of windmills commonly
in use, the horizontal vane devices Q R, here-

1n shown, may be dispensed with, and the ver-

tical vane O, with its arm S, may be pivot-
ally mounted upon the main vane D, in which

obvious construction and arr anﬂ'ement it will

only be necessary to carry the wire or cable

95

be provided with a ‘washer. w, preferably
By ad;]ustment of this -
set - screw mechanism sufficient friction is.

100

.IIQ

115

120

N from the arm S downwerdly through a tu-

‘bular or hollow pitman or pump red and to

the bell-crank lever or pulley.

It will be noted that the main factors in -
carrying out the regu]atwn of the lower sec-

- I25

tion of the divided pitman and pump-plun- .

by the ratchet-bar.

‘ger reside in the sliding-joint connection be- .
| tween the upper and lower seetlens of the di-
vided pitman and the operation of the lower .

‘sectlon of the pitman in its downwerd stroke 130

- The operation and adva,nta(res of. my mven- B
tion_will be readily undelstood by those .

It
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serves by means of the mechanism and in the
manner above set forth to effectively regulate
the strolke of the plunger with relation to
variation in the strength or power of the wind
without altering the connecting-crank mech-
anism between the pitman and main wheel-
shaft. In a light wind the regulating mech-
anism secures a very short stroke of the plun-
ger and effectively pumps, while in a strong
wind a full stroke of the plunger is permit-
ted. During the greater part of the time the
wind Dblows lightly, and an ordinary wind-
mill will therefore not pump advantageously

‘unless permanently set with a short or me-
dium stroke, in which case effective opera-

tion is lost whenever the wind blows strongly.
With my invention the stroke may be set or
adjusted for effective operationin a very light

wind, and then when the wind increases in

force the stroke will be automatically length-
ened and again shortened when the force of
the wind decreases.

In the initial adjustment of my improved
regulating mechanism the operator should
stand by the ratchet-bar spring mechanism
when the wind blows very lightly and tichten
bhe set-serew 7 and spring J until the arm S
of the upright vane O is drawn down (by the
intervening connecting mechanism) to the
limiting-block RR'; or this can be done before
the wind begins to blow, and then when the
wheel begins to turn the serew j may be tight-
cned or loosened to give the pump such a
stroke as will equal the power of the wheel.
Then as the wind inereases in force and the
power of the mill correspondingly increases
the vane O will be forced backwardly, its
arm S will rise and draw up the wire N, the
bell-crank lever K will be operated to draw
upon the wire M, the ratchet-bar II will be
drawn against the tension of the spring.J into
engagement with the lower section of the pit-
man, and the latter will be pushed down in a
strolke so regulated with relation to the force
of the wind that the maximum degree of
power and efficiency is at all times secured.
As the pitman rises the head f of the con-
necting-rod If will engage the top of the
bracket G and draw up the lower section of
the pitman to the same extent that it has
been pushed down by the ratchet-har.

If at any time the force of the wind isstrong
enough to cause the Jowermost notch or tooth
of the ratchet-bar to engage the lip ¢° the
maximum length of stroke will be attained,

and this maximum stroke will continue until

the force of the wind is reduced. As the
power of the wind becomeslessened the spring
J will antomatically operate to overcome the
upright vane O and intervening mechanism
and draw all said regulating mechanism in a
reverse movement, so that the teeth of the
ratchet-bar will be disengaged from thelip ¢®
and the stroke of the lower section of the pit-
man correspondingly shortened as the power
of the wheel is decreased.

When once initially adjusted or set with |

605,079

relation to the size of the windmill, the power
of the same, the depth of the well, &e., no
further adjustment of the governing spring
mechanism 7.J will be necessary and its origi-
nal fixed relative adjustment will enable the
proper and automaticregulation of thestroke
under any varying conditions in the wind-
power.
- By means of my improved divided pitman
and connecting regulating mechanism when
applied toa windmill an adjustment by which
the possible stroke can be materially length-
ened can also be secured. Thus an ordinary
windmill which works with a set stroke of six
inches can be set to a stroke of nine or more
Inches if my divided pitman and regulating
mechanism are employed. It will be, fur-
thermore, noted that the lost motion is so con-
trolled by my sliding coupling mechanism be-
tween the sections of the divided pitman that
the motion of the wheel-erank with relation
to the lower section of the pitman and pump-
plunger is lost until the ratchet-bar pushesor
forces the lower section of the pitman on its
downstrolke.

Having thus described my invention, I
claim and desire to secure by Letters PPat-
e t—

1. As an improvement in windmills, a di-
vided pitman or pump rod comprising two
sections, a joint mechanism comprising a con-
necting-rod secured to the top section and
having a sliding connection with the lower
scetion and a pivotally-mounted ratehet-bar
adapted to engageand actuate the lower sce-
tion, and mechanism for controlling the op-
eration of the ratchet-bar, substantially as
and for the purpose set forth.

2. As an improvement in windmills, a di-
vided pitman or pump rod comprising two
sections, a joint mechanism comprising a con-
necting-rod secured to the top scetion and
having a sliding connection with the lower
section and a pivotally-mounted ratchet-bar
adapted to engage and actuate the lower see-
tion, spring devices governing the ratchet-
bar, and mechanism foractuating the ratchet-
bar against the tension of said spring devices,
substantially as and for the purpose set forth.

8. An improved windmill, comprising a di-
vided pitman or pump rod embodying an up-
per and lower section, a joint mechanism
connecting said sections and embodying a
connecting-rod secured to the top seetion and
having a sliding connection with the lower
section and a pivotally-mounted ratchet-bar
adapted to engageand actuate the lower sec-
tion, spring devices for throwing the ratchet-
bar out of engagement with the lower section,
connecting cords or rods extending between
the ratchet-bar and a controlling mechanism,
and a controlling mechanism for drawing
upon sald cords or rods to cause the same to
actuate the ratchet-bar against the tension
of the spring, substantially as and for tho
purpose sef forth. |

4. An improved windmill, comprising a di-
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vided pitman or pump rod embodying two sec- | a.lower section, the upper section being con- 3o

tions, a joint mechanism permanently con-
necting said sections but permitting an inde-

- pendent movement of the lower section with

relation to the upper section and embodying
a device for intermittently bearing upon the
lower section, mechanism for retaining said
intermittently-bearing device out of engage-
ment with the lower section, devices con-
nected with said intermittently-bearing de-
vice and adapted to draw against the action

. of said retaining mechanism, and means for

20

operating said connection devices, substan-
tially as and for the purpose set forth.
5.'As an improvement in windmills, a di-

‘vided pitman or pump rod comprising upper
and lower sections, a joint mechanism per-
‘manently connecting said sections and com-

prising a connecting rod or device having a
movable connection with the lower section
and permitting an independent movement of
the same with relation to the upper section

~and a device intermittently bearing upon the

lower section, and means for governing the
operation of said intermittently-operating de-
vice, substantially as and for the purpose set
forth. a - o - - -

6. An improved windmill, comprising a di-

vided pitman embodying an uppersection and |

‘in presence of two witnesses.

nected to the main operating mechanism of
the windmill, devices supporting the lower
section independently of the uppersection, a
sliding joint connecting said sections, devices
forintermittently engaging the lower section,
and means for operating the devices which en-
gage the lower section in their intermittent

movement, substantially as and for the pur-

pose.set forth. | S
7. An improved windmill, comprising a di-
vided pitmanembodyingan uppersection and
a lower section, the upper section being con-
nected to the main operating mechanism, de-
vices supporting the lower section independ-
ently of the upper section, a sliding joint con-
necting said sections, a ratehet-bar pivotally
carried upon the upper section and adapted
to engage the lower section, and mechanism
for throwing said ratchet-bar into and out of
engagement with the lower section, substan-

-

In testimony whereof I af

“tially as and for the purpose set forth.

X my signature

JOHN .COATES.

Witnesses: | |
THOS. WALMSLEY,
W. I H. CLAYTON.
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