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"MECHANICAL MOVEMENT.

SPECIFICATION forming pait cf Letiers Patent No. 649,489, dated May 15, 1900.

Original application filed November 10, 1897, Serial No, 668,067, Divided and this application filed December 20, 1899,
Serial No. 741,041, (No model.)

To all whony it may conecerr:
Beit known that we, CHARLES T. SEARS and
CHARLES K. CURRRY, citizens of the United

Sfates, residing at Topeka, in the county of

Shawnee and State of I{ansas, have invented
a new and useful Mechanical Movement, of
which the following is a specification.

The improvement in mechanical move-
ments embraced in this application consti-
tutes a division of our application for im-

provement in windmills, filed November 10,

1397, Serial No. 658,067,

One object of this invention is to provide
means for converting the rotary motion of a
wheel-shaft into reciprocating motion for
communication to a pump-rod, whereby the
latter may be reciprocated in praectically a
continuous manner.

A further object is to reduce the number
of parts to a minimum and to simplify the
construction thereof as much as possible, so
as to promote the eificiency of operation and
to render the parts strong and durable in
service.

A further object is to provide a construc-
tion of the column or mast which provides

for convenient access to the operating parts,

enables the slack in the endless chain to be
readily taken up, and provides for the thor-
ough lubrication of the working parts.

1o the accomplishment of these ends the

invention consists in the combination, with

a column or mast and a wheel-shaft having
one end extended into the mast, of an idler-
shaft journaled in the mast in parallel rela-
tion to the wheel-shaft, gear elements made

fast with the inner ends of the wheel-shaft

and the idler-shaft, respectively, an endless
driving element fitted operatively to said
gear elements on the shafts, and a pump-rod
having a pivotal connection directly with the
endless driving element and arranged to
travel therewith continuously, so as to move
over the gear element on the wheel-shaftand
under the gear element on the idler-shaft.

The invention further consistsin the novel
combination of devieces and in the construe-
tion and arrangement of the various parts
for service, as will be hereinafter fully de-
seribed and claimed.,

10 enable others to understand the inven-

‘reference has been made.

tion, we have illustrated a preferred embodi-
ment of the same in the accompanying draw-
ings, forming a part of this specification, and
in which— |

FFigure 1 is a sectional elevation of a me-
chanical movement embodying ourimprove-
ments and adapted to a windmill of theclass
disclosed in our former application to which
Ilig. 2 1s a sec-
tional elevation in a plane at right angles to

S5,

6o

Fig. 1 and indicated by the dotted line 2 2 -

of Fig. 1. Fig. 3 is an enlarged vertical sec-
tion through the upper part of the hollow
column, illustrating the bearing for the
wheel-shaft. I'ig. 4 is a transverse section
in the plane of the dotted line 4 4 of Fig. 3.
IFig. 5 is an enlarged vertical section illus-
trating the idler-shaft and the lubricating
devices for said idler-shaft and the endless
driving element which propels the pump-rod.
T'he same numerals of reference are used
to indicate like and corresponding parts in
each of the several figures of the drawings.
A part of the-hollow mast or column em-
ployed in the construction of our windmill is
indicated by the numeral 10. This mast or
column is constructed in sections adapted to
be coupled together in alined relation, and
the numeral 11 indicates one section of the
mast which is disposed above that section or
length thereof indicated by the numeral 10.
The contiguous ends of the two members or

sections of the mast are united together by a

tubular coupling or sleeve 12, and the hori-
zontal tubular arm 13, which supports the
wheel-shaft, is united to the member or sec-

tion 11 of the mast ot column by means of the

upper coupling-sleeve 14. The couplings or
sleevesare preferably screw-threaded, sothat
they may be united removably to the mem-
bers of the mast or column; but the particu-
lar means employed for separably coupling
the parts may be -varied by a skilled me-
chanie. Thewheel-shaftof the windmillisin-
dicated by the numeral 15, and the pump-rod
18 indicated at 16. The means we have in-
vented for converting the rotary motion of
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the wheel-shaft into reciprocating motion for

the operation of the pump-rod resides in an
endless driving element, which is shown by

| the drawings as an endless chain of the va-

. . — I = n! 1

IQO



6o 649,489

riety known to the art as a “spl ocket-chain”
or ‘‘link belt.”

We will first deseribe the bearing which we

prefer to employ for supporting the inner end
of the wheel-shaft in a manner to insure
thorough lubrication thereof.

The shatt-bearing is indicated at 18 as be-
ing cast in a single piece of metal with a se-

- ries of radial wings 19, that are adapted to
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'mternal collar or ledge 21.

‘thereof with an opening 32
of the coupling is fastened a vertically-ad-

engage with the inner surface of the arm 13,
thus centering the bearing in said arm. The
bearing is held firmly in place by the em-
ployment of screws 20, which pass through

thearm andinto smtable openings prewded in

certain of the wings. Said bearinghasashaft-
opening of ]a,rcrer diameter than the shaft
itself, and near one end of the bearing is an
A series of bear-
ing-rollers 23 are ﬁtted loosely in this shaft-
opening of the fixed bearing, so as to engage
at one end with the internal led ge 21 thereof
and a collar 25 is clamped on the shaft, so as
to-bear against the other ends of the 1'01161 S,
whereby said rollersare confined by the shoul-
der and the collar against endwise movement
inthe fixed bearmg, and thns produce an anti-
In the
end of the fixed bearing opposite to the col-
lar 25 is provided an annula,r ball-race 20,
adapted for the accommodation of the series
of bearing-rollers 27. A nut 28 isscrewed on
a threaded part 22 of the wheel-shaft, and be-
tween the nut and the ball-bear Ings is inter-
posed the washer 29, said washer colperat-
ing with the 1nternal ledge 21 to confine the
beauntr-lollels in place, cmd thus minimize
the frletwnal engagement of the revoluble
nut with the Statlonal y shaft-bearing.

arm 13 and into the space afforded by the
coupling or sleeve 14, said extended end of
the shaft being mdlcated by the numeral 30.
A sprocket- Wheel 31 1s secured firmly in a
suitable way to the inner extremity of the ex-
tended portion 30 of the wheel-shaft, and this
sprocket-wheel is thus supported directly by
the extended part of the shaft, so as to lie in
the vertical plane of the column or mast and
free from engagement with any of the sup-
porting dewees f01 the wheel-shaft. The tu-
bular arm 13 serves as a lubricant-reservoir

the inner end ot‘ the arm or to the upper
coupling 14 is firmly secured a plate 24,
which serves to partly close the communica-
tion between the arm 13 and the coupling 14,

said plate arresting the escape of oil from the

arm into the mast.

The lower coupling 12 between the mem-
bers 1011 of the mast is provided on one side

, and to this side

Justable bearing - plate 33, the latter serv-
ing as the means for closmn said opening in
the coupling. The plateis prowded with lon-

The
end of the shaft 15 is extended bevond the

gitudinal slots 34, adapted for the reception |
. of the bolts 35 which secure the plate firmly

-

“below the shaft-Dbearing 36 thereof.

plane of the endless sprocket-chain.

bolted to the sleeve.

| to Smd coupling 12 and permit of the desired

adjustment of the plate thereon. Said plate
18 furthermore provided with an elongated
sleeve constituting a journal-bearing foi the
1dler-shaft of the endless driving elem ent,said
bearing being indicated by the numeral 30.
This plate 33 may be cast integral or provided
In any suitable way with an oil-well 37, that
1s arranged on the outside of the plate and
The
shaft-bearing is provided on its upper side
with a cavity 38, adapted normally to be closed
by a serew-cap 38*. In the inner end of the
bearing 1s provided an oil-groove 39, having
communication with a return-channel 40, the

latter arranged to discharge the surplus oil

back to the well 57.

41 designates the idler-shaft, which is ar-
ranged longitudinally in the bearing 36.of the
vertically - adjustable plate.
supported by the bearing in a plane parallel
with the wheel-shaft, and the inner end of
this idler-shaft is extended or prolonged into
the coupling or sleeve 12. Nearitsouterend

| the shaft has an annular groove 42, adapted
to receive a limiting screw or pin 43, that is

mounted in the bearing-sleeve 36, thus mak-
ing provision for the free rotation of the shaft
while restraining it against endwise move-
ment in the bearing. A lubricant-supplying
chain 44 is fitted or connected to the idler-
shaft at a point intermediate of its length, so
as to lie in the vertical plane of the camty 38
and to dipinto the lubricant contained in
the oil-well 37, so that on the rotation of this
idler-shaft lubricant will be supplied auto-
matically thereto from the well or cavity. It
is to be observed that the wheel-shaft and the
idler-shaft, which is parallel iherewith, are

This shaft is
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supported on or project from one m]d the -

same side of the mast or column, and the inner
ends of these two shafts are prolon ged beyond
their bearings into the sleeves or couplings,
so as.to terminate within and in the vertical
plane of the mast or column. The idler-shaft
18 thus mounted for its inner end fo receive
a sprocket-wheel 45, which is disposed in ver-
tical alinement with the sprocket 31 on the
wheel-shaft. These two sprockets are thus
arranged for the endless sprocket-chain 17 to
travel in a truly-vertical path within the

‘mast or column, and this sprocket-chain is

thus mounted or supported by the gears and
by the shafts, so as to be entirely free from
engagement with any part of the column or
mast.

We have also provided means for automat-
ically lubricating the endless sprocket-chain.
An oil-well 46 is arranged below the sprocket-
gear 45 on the idler-shaft and in the vertical
This
oil-well may be supported in the mast or the
coupling-sleeve 12 by any suitable means—
sach, for example, as the flange 47, which is
A lubricating-chain 48
1s attached to the endless driving-chain so
as tohang loosely therefrom, and as this loose
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element 48 passes with the driving-chain be-
neath the sprocket 45 it dips into the lubri-
cant of the well 46, so as to allow the lubri-
cant to drip therefrom on the travel of the
element 48 with the chain 17.
The pump-rod 16 is arranged laterally with
relation to the endless chain and the oil-well
46.  One of the important features of our in-
vention consistsin a direct attachment of the
pump-rod to a link of the endless chain, and
this isattained by the employment of a tenon
49 on the upper extremity of the pump-rod.
T'his tenon is made integral or fast with said
rod so as to extend laterally therefrom, and
the tenon is fitted loosely in or to a link of
the endless driving-chain, forming one of the
bars thereof. A washer 50isprovided onthe
tenon, 80 as to stop the oil from running down
the pump-rod by causing it to drip from the
edge of the washer back into the oil-well 46,
which projectsslightly beyond the inner face
of the sprocket-wheel 45.

The couplings 12 and 14 between the mem-
bers of the mast are each provided on one
side with a transverse opening 51, serving as

‘a hand-hole for the operator to readily thrust

his hand into the column, said opening being
normally closed by a suitable head or cap 52.

Weattach especialimportance to the wheels-
shatft and the idler-shaft extended at their
inner ends into the column, the gear elements
fastened to said inner ends of the respective
shafts, the endless sprocket-chain or driving
clement engaging directly with said gear ele-
ments and supported wholly thereby within
the column, and the pump-rod connected
pivotally and directly with the endless chain.
This arrangement and combination of ele-
ments enables the tenon of the pump-rod to
travel with the chain at all times, so that it
will move over the gear element on the wheel-
shaft and anderthe gear elementon theidler-
shatt. The pump-rod is thus carried with a
smooth, even, and practically continuously
vertical motion, the turns over one gear ele-
ment and under the other gear element be-
Ing quickly and quietly made, giving a long
pump-stroke of great power. DBy changing
the distance between said gear elements and
altering the endless driving element to cor-
respond a pump-stroke of any desired length
may be obtained (only limited by the height
of the tower or depth of the well) without de-
tracting from the power of the stroke and
withoutadead-centerinitstravel. Ourprac-
tical experience has demonstrated this device
to bethe best for elevating water by the power
oi a windwill.

The plate 35 may be adjusted vertically for
moving the shaft 41 to take up the slack in

-the endless driving-chain, thus compensating

for wear on the working parts of the appa-
ratus, and the oil-well 37 is movable with
sald plate, sothat the lubricator for the idler-
shaft will always remain in proper relation
to said shaft.

The particular type of the mast or column

herein shown and described as one means
for supporting the wheel-shaft and the trans-
mitting mechanism for the operation of the
pump-rod 18 capable of modification within
wide limits—such, for example, as a sectional
construction of a tower consisting of suit-
able longitudinal members braced by inter-
mediate connections—and also the idler-shaft
may be placed above the wheel-shaft instead

of below, as shown in the drawings, or a sec-

ond wheel-shaft may be substituted for the

‘idler-shaft and the two-wheel shafts connect-
ed by the endless driving element, thus dou-

bling the power of the pump-stroke. We do
not therefore desire to restricet our invention
to the particular style of tubular sectional
column or mast herein shown and deseribed,

‘because the tower is considered the mechan-

ical equivalent for the mast or column as the
means for supporting the wheel-shaft and the
transmitting mechanism.

Changes within the scope of the appended
claims may be made in the form and propor-

tion of some of the parts, while their essen-

tial features are retained and the spirit of
theinventionisembodied. Hence we donot
desire to be limited to the precise form of all

the parts as shown, reserving the right to
vary therefrom. .

Having thus described the invention, what
we claim 1s—

1. The combination of a mast or column, a
wheel-shaft, and idler-shaft, gear elements
supported by said shafts within said mast or
column, an endless driving element support-
ed by said gear elements, and a pump-rod
connected directly tothe driving element and
arranged to travel therewith over one gear
element and beneath the other gear element
on sald shafts, substantially as deseribed.

2. The combination of a mast or column, a
wheel-shaft having one end extended into
sald mast, an idler-shaft supported on the
mast or column in parallel relation to the
wheel-shaft, sprocket-gears on the inner ends
of the wheel and idler-shafts respectively
and arranged in vertical alinement within
the mast or column, an endless sprocket-
chainin engagement with said sprocket-gears
and supported thereby within the mast or
column, and a pump-rod pivoted permanently
and directly to said sprocket-chain, substan-
tially as described.

8. The combination of a mast or column, 2
bearing adjustable vertically thereon, an
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1dler-shaft mounted in the bearing and ad-

Justable therewith, a wheel-shaft, gear ele-
ments supported by said shafts within the
mast or column, an endless sprocket-chain
fitted to the gear elements and supported
wholly thereby, and a pump-rod pivoted di-
rectly to the sprocket-chain, substantially as
described.

4. A mast or eolumn having an opening in
one side thereof, a bearing-plate fastened ad-
Justably tosaid mast over the opening therein,

| a lubricating shaft-bearing, and an oil-well

125
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on said plate below the shaft-bearing thereof,
In combination with an idler-shaft in said
bearing, a wheel-shaft, gear elements on the
1dler and wheel shafts, an endless sprocket-
chain fitted to the gear elements, and a pump-
rod pivoted directly to said sprocket-chain,
substantially as described.

9. 1The combination of a mast or colu mn a
wheel-shaft, an idler-shaft, gear elements on
sald shafts, an endless chain fitted to the gear
elements, a pump-rod pivoted to the chain, an
oil-well fast’ened to the mast or column and
arranged below the gear element on the idler-
shatt to lie substantially in the vertical plane
of the endless chain, and a loose lubricating
element carried by the endless chain and ar-
ranged to dip in the oil-well, substa,ntlally as

| desm ibed.

20

30

6. A sectional mabtor column,a hollow arm,
couplings united separably to the members of
the mast or column and provided with hand-
holes, and closures for said hand-holes, com-
bined with a wheel-shaft, an 1dler-shaft the
gear elements supported by sald shafts oppo-
site to the hand-holes in said couplings, a
sprocket-chain fitted to the gear elements,and
a pump-rod pivoted to the endless chain, sub-
stantially as described.

7. The combination of a mast or column
provided with a lateral tubular arm, an ex-
ternally-flanged shaft-bearing fitted in said

4 . 649,489

| hollow arm, clamping-screws engaging with

the arm and bearing, a series of rolls confined
within a shaft-opening of said bearing, a
wheel-shaft fitted to the bearing and project-
ing into the mast or column, a nut fast with

35

the wheel-shaft adjacent to one end of the |

bearing, a series of balls confined within one
end of the bearing and in engagement with
the nut, an idler-shaft, gear elements on the
wheel-shaft and the idler-shaft, an endless
sprocket-chain fitted to said gear elements,
and a pump-rod pivoted directly to said chain,

‘substantially as described.

3. The combination of a wheel-shaft, an
idler-shaft, suitable means for supporting the
same,gear elements carried by the said shafts,
an endless driving element supported by the
gear elements, and a pump-rod connected di-
rectly with the driving element and arranged
to travel over one gear element and beneath
the other gear element on said slmfts sub-
stantially as described.

In testimony that we claim the foregoing as
our own we have heretoaffixed our signatures

1n the presence of two witnesses.

CIIAS. T. SEARS.
CHAS. F. CURREY.

Witnesses:
MARIAN L. SEARS,
ETHEL CURREY.
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