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_ This invention relates to an improved me-
chanical movement, is expressly, but not nec-
essarily adapted to be utilized as an im-

_ Proved power transmission means in a wind-
¢ mill structure. o T .

. It is a matter of common knowledge,
among persons skilled in the art of windmill
construction, that the reciprocatory sucker
rod of the pump has a substantially uniform

10 stroke.  In_ other words, the upstroke is
equal in speed to the downstroke. ;

I have .discovered the need for an im-
proved .power transmission means or me-

_chanical movement which when properly
15 incorporated will . produce a steady and
powerful upstroke of the sucker rod, and a
comparatively rapid downstroke in appro-

priate intermittent relationship to afford a

_more dependable and efficient drive in an as-
20 sembly of this kind. = , :
‘Briefly stated, the gist of the invention
as devised in accordance with my conception
is.predicated upon a novel train of gearing
providing for a constant motion of an actuat-
ing pitman which is connected with the re-
ciprocatory pump rod. - : .
- In carrying the invention into effect, I
have evolved and produced a novel arrange-
ment of gearing and shafts which when as-
sembled will provide what may be designated
as a duplex drive, such drive being efficient
in that it-is dependable, positive, and suffi-
ciently sturdy to transmit- the power in a
; steady and practical manner, while at.the
same time avoiding undue strain and unequal
stress on the relatively slidable pump rod.
>~ In the drawings: - SR :
Figure 1 is.an elevational view of a con-
40 ventional windmill embodying the features
of the present invention. -~ -~ = = -
"Figure 2 is & side elevation ‘of the same. -
‘Figure 3-is a vertical sectional view on the
line 8—8 of Figure'4. - @ "~~~ = = -
45 Figure 4 is a view at right angles on the
plane of the line 4—4 of Figure 5. '
- Figure 5 is a horizontal sectional view
through Fig. 4. s '
Figure 6 15 a
50 the details;

perspective view of one of

Figure 7 is a fragmentary sectional view of
a crosshead. -

In the drawings in Figures 1 and 2, the
reference character 8 designates the derrick,
and 9 indicates generally the reciprocatory 65
sucker rod or pump rod as it is generally re-
ferred to in the trade. The propeller 10
comprises the usual bladed rotor.” This is
disposed in close proximity to the substan-
tially pear-shaped gear casing or housing 60
generally represented by the numeral 11.

At its bottom, this housing is formed with
a guide 12 for the rod 9, and on the interior
is a_guide tube 138 for the rod. The rod ex-
tends up into the interior of the reduced por- 65
tion of the housing as seen in Figure 4, where
it is connected with a cross head 14. This
cross head is of the configuration seen in Fig-
ure 6 and is provided at its opposite ends
with reduced trunnions 15 which function as 70
guides and which ride in the guide grooves
16 in the opposite walls of the housing.

Attached to the end journals 17 are the
pivoted pitman rods or connecting rods 18.

I provide a pair of these connecting rods.” In 78
fact, the transmission assembly is of a duplex
nature to accommodate this double rod ar-
rangement. The gearing in each assembly
however is the same, and a description of ..
one will suffice for both. : 80

As seen in Figure 5, a bracket 19 projects
into the interior of the housing and ter-
minates in a bearing 20 to accommodate a
rotary shaft 21 having substantially ovate .
gears 22 on its opposite ends. These gears 85
rotate with the shaft. They are provided
with pitman pins 23 as seen in Figure 4, and
the lower ends of the connecting rods 18 are
pivotally connected therewith. This affords .
the desired eccentric connection of the gears 90
with the pitman rod. The gears themselves
are fastened off-center to the rotary shaft 21.

This shaft 21 is hereinafter designated as
the driven shaft for sake of distinction.
Mounted for rotation in appropriate bear- 95
ingsin the gear housing is the propeller shaft
24 with which the rotor 10 is connected.
This shaft is provided with a pair of rela-
tively small spaced driving gears 25. Fach .
gear is in mesh with a companion gear 26
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fixedly mounted on a shaft 27 mounted for
rotation in the housing directly beneath the
shaft 24. This shaft 26 may be distinguished
as the secondary driven shaft, of the shaft

intervening between the primary driven shaft
21 and the power or propeller shaft 24. In-

_cidentally, there are two of the gears 26

mounted on this secondary driven shaft 27.
In addition, at each end of the shaft 27 1
provide an ovate or elongated egg-shaped
gear 28. This gear is arranged to have its
seat in mesh with the eccentrically mounted

“gear 92. The gear 28 is also mounted off-

center causing its projecting end portion to

!5 travel in a path beyond and around the pe-
riphery of the.adjacent concentric gear 26.

Thus, the gears 25 and 26 are concentrically

~mounted on the superposed shatts 24 and 27

and the gears 22 and 28 are eccentrically
inounted on the shafts 21 and 27 respectively.
~ This afrangement of gearing brings.about
the desired ratio necessary to cause the rod 9
to travel upwardly in a relatively slow and
steady manner and to then immediately drop
in a quick manner. The length of the stroke
of the rod is the same whether it moves up
or down but the speed is' different because
of the peculiar cooperation of the gearing
trains. L o
TUnder this arrangement, approximately

. one and one-half revolutions of the propeller
-shaft 25 is necessary to produce the complete.

" 35,

-upstroke of the rod 9, whereas it moves down-

wardly to its lowermost position during the
succeeding half revolution of the shaft.
Consequently, two revolutions are necessary
to produce the up and down stroke of the rod,
bringing about a ratio of three to one.
Henee, the rod 9 moves downwardly approxi-
mately three times as fast as it travels up-

wardly, and this is found highly desirable .

insuring appropriate transmission of power
and scavenging of silt and waste matter from
the pump eylinder by ejecting the material
forcibly by the quick upward rush of water

» before the valve is seated.

§0

The fact that the invention is shown and
described as being associated with the power
transmission means-of a windmill pump is not
to be regarded as controlling, since this same

* mechanical movement may be-utilized in con-

55

nection with other drives where rotary mo-
tion is converted into reciprocatory motion
through the medium of gearing and pitman

" rod structures.

30
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Tt is thought that persons skilled in the art
to which the invention relates will be able to
obtain a clear understanding of the inven-
tion after considering the description in con-
nection with the drawings. Therefore, a
more lengthy description is regarded-as un-
necessary. .

Minor changes in shape, size, and rear-
rangement of details coming within the fleld

1,840,389

of invention claimed may be resorted to in
actual practice if desired.

T claim: :

1. In a structure of the class described, in
combination, a gear housing having a verti-
cal guide tube therein, and perpendicular op-
posed and transversely spaced guide grooves,
a pump rod mounted for reciprocation in said
vertical guide tube, a transversely disposed
cross head connected to the upper end of said

pump rod and having groove engaging ex-

tensions on its ends, and mounted for recip-

rocation in -a horizontal position in said

grooves, a rotary propeller shaft mounted
for rotation‘in the upper part of said hous-
ing, a pair of relatively small concentric

gears fixedly mounted on said propeller

shaft, a secondary driven shaft mounted in
perpendicular alinement beneath said pro-
peller shaft, a pair of concentric gears cax-
ried by said driven shaft and in mesh with
the first-named concentric gears, a pair of
eccentrically mounted ovate gears on said
driven shaft, a third driven shaft mounted
for rotation in the housing in a plane sub-
stantially even with said secondary driven
shaft, a pair of ovate gears eccentrically and
fixedly mounted on said third driven shaft
and having their teeth in mesh with the teeth
of said-first-named ovate gears, and a pair
of pitman rods longitudinally eccentrically
and pivotally connected with said second-

named ovate gears and operatively connect-

ed with said .cross head near each end there-

of for producing an accelerated downward

motion and a de-celerated upward motion of
said pump rod without imparting any other
motion thereto. ’ :

9. In a structure of the type described, in

combination, a substantially rectangular
gear housing having a. centrally and per-
pendicularly disposed pump rod guide tube
rising beyond the middle height therein, and
a pair of perpendicular longitudinally -cen-
tered mutually opposed guide grooves on the
longitudinal walls of the housing, a pump
rod mounted for reciprocation in said pump
rod guide tube, a horizontal crosshead con-
nected at its middle to said pump rod and
having its ends formed with extensions for
dlidable engagement in said guide grooves,
a propeller shaft mounted transversely for
rotation at one side of the upper portion of
the gear housing, a pair of concentric gears
fixedly mounted and spaced within the ends
of the propeller shaft, a driven shaft simi-
Jarly mounted immediately under the propel-
ler shaft, a pair of concentric gears on the
driven shaft and in mesh with the concen-
tric gears on the propeller shaft, and a pair
of eccentrically mounted ovate gears sym-
metrically fixed outside of each of the said
concentric” gears, and a bracket. extending
from the near end wall of the casing and
carrying a bearing, and a secondary driven

70

75

80

86 -

90

160

1056

116

135

31



1,840,389

shaft rotatable in the bearing and totally
within the gear housing, a pair of ovate ec-
centrically mounted gears on the ends of
the secondary driven shaft meshed with the
5 ovate gears on the said driven shaft, and a
pair of connecting rods pivoted one on each
end portion of the crosshead and each ovate
gear on the secondary driven shaft, the gears
arranged and apportioned for imparting to
10 the pump rod an accelerated downward
movement and a decelerated upward move-
ment without imparting any other motion
thereto.
In testimony whereof I affix my signature.
15 CHARLES E. EUBANK.

20

25

30

35

40

45

50

56

60

65




