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(No model.)

To all whom it may concern.:

Be it known that I, ALBERT A. WooD, a
citizen of the United States, and a resulenb of
the city of Atlanta, in the county of Fulton
and State of Georgia, have invented certain
new and useful Improvements in Hydraulic
Motors; and I do hereby declare the follow-
ing to be a full, clear, and exact description
of my 1nvent10n, such as will enable others
skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to letters
of reference marked thereon which form a
part of this specification.

This invention relates to motors in which
the actuating element is the gravity of water,
the object of the invention being to so im-
prove this class of inventions as to render the
use therein of a vibrating working-beam
practical, and reliably efficacious; the inven-
tion eonsisting of the device hereinafter de-
scribed, and of the operative combinations of
the elements thereof, enumerated in the
claims.

In the accompanying drawings, Figure 1is
a side-elevation of the device, showing it op-
erating a pump, the parts being shown as
they would appear at the time of the ending
of one stroke and the beginning of the next.
Fig. 2 ig-a transverse sectlon on the line 2—2,
Flf" 3, of the chute, and the valve mechan-
ism used for delivering the water from the
flume to the elevated bucket. Fig. 3 is a
longitudinal section on the line 3—3, Fig. 2
further showing the elements therein shown;
the valve in both figures being shown closed.
Fig. 4-is a section on the line 4—4, Fig. 5, of
the bucket, on each end of the working-beam,
showing the valve therein open, part of the
operating mechanism thereof, and the spring
abutment for opening and closing the chute-
valve. Fig. 5 is a section, parallel to the
working-beam of the said bucket, showing the
parts in the position in which they are seen
in Fig. 4. Fig. 6 is a fragmentary detail of
the frame of the working-beam; itslower end
being in section, and showing the means for
obtaining a sliding, pivotal connection to the
reciprocating piston-rod. . Fig. 7 is a vertical
section of the lower end of the middle portion
of the working-beam, showing further, the
construction at that point. Fig. 8 is a hori-

zontal section thereof. Fig. 9 is a view of the
buffer. TFig. 10 is a view, in vertical section,
of the bucket and the ehute, showing the
same in juxtaposition, and illustrating the
manner Wheleby the spring abutment opens
the valve in said chute.

In the figures like reference wmarks are
uniformly employed in the designation of
corresponding elements of construction.

A isa pump, which may be of any construe-
tion, provided with an horizontal reciprocat-
ing piston-rod a. On the upper side of this
pump is a pillow-block B, provided with a cen-
tral transverse shaft b, and a vertical aper-
ture in its center under said shaft, and over
the pump piston-rod. Pivoted on the shafth
is the central frame ¢ of the working-beam,
which vibrates in a vertical plane on its shaft
b, and is connected with the pump piston-rod,
in suech a manner that said piston-rod derives
areciprocating motion therefrom. Imorderto
properly convert this osciliating motion of the
frame c¢ into the proper reciprocating motion,
it is necessary that the piston-rod be not only
pivoted to the part ¢, but also have a sliding
connection therewith. By reference to Figs.
6, 7, and 8, it will be seen that the piston-rod,
a, is provided at its middle portion with the
cross-head o/, having a vertical tongue a? on
each side. Seated within suitable recesseson
the inner side of the lugs forming the bifur-
cated lower end of the frame C, are disks a8
which have diametrical extending grooves
across their inner faces, said grooves receiv-
ing the tongues ao? on the cross-head. As
shown in the figures, these disksare provided
on their back sides, with trunnions a? butitis
obviousthatthese trunnions maybe dispensed
with if desired, inasmuch as theyonly add to
the reliability of the bearing. The disksform
a pivotal bearing, and by means of the co-op-
erating tongues a® and grooves therein, all
effect of the vertical movement of said piv-
otal point isobviated. Justabove the pivotal
point of the frame ¢ are sockets, ¢?, for the
pipes, ¢%, which are secured therein in any
suitable manner and project in opposite di-
rections the desired distance, carrying on their
distal extremities, in the construetion shown,
castings c¢?, adapted to be secured to the lower
corner of the bucket D, and to receiveoneend
of the truss-rods c% the other ends whereof
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are secured to the upperend of the parte. It
is obvious that the rods ¢® may besolid if de-
sired, although pipe is lighter and stronger.
The upper end of the frame c.carries a socket
through which the pipe ¢’ extends being con-
nected at each end to the upper corner of the
buckets, D, by eastings ¢’, which also receive
one end of the truss-rods ¢?, the inner ends of
which passthrough lugs on the socketsc®: On
the upper side of the pillar-block B, in such a
position as would form an abutment for the
working-beam to strike on, is screwed a cap
¥’, which is perforated in its upper portion or
top, and a metal piece 1? is inserted therein,
an annular flange b® limiting its protrusion.
In the cavity in the cap below this piece b*is
a rubber piece b, which is seen to be incased
and thus protected from disintegration, and
effects of the weather, and also applied in a
manner that will produce the best results as
an elastic resistance to the depression of the
piece b* upon the impact of the working-beam
thereupon.

Posts E typifying a suitable sub-structure,
support a flame F preferably situated di-
rectly over the pump or motor, and having an
opening f (shown by broken lines in Fig. 1),
through which arace may be turned into the
flame. This flume is composed of a bottom
and sides, suitably bolted together and braced
and open at its ends, chutes G being bolted
therein, in such a manner that water may
freely flow through the horizontal portion of
said chutes into the eylindrical portions ¢, in
the bottom of which eylindrical portion is a
valve ¢’, pivoted on its central portion across
the center of an opening in the bottom of said
chute in such a manner as to swing in a ver-
tical plane in opening and closing. Plates ¢?
arranged as shown in Fig. 2 of the drawings
limit the motion of said valve in closing, and
form angle joints to prevent leakage. An
arm ¢° is secured to the under side of said
valve the purpose of which will be deseribed
hereinafter. A clip or bracket g* is secured
to the inner side of the chute, and a bar g°
slides vertically in a socket therein, its lower
end projecting through the bottom of the
chute and being shaped to form preferably a
resilient abutment, the purpose of which will
be presently seen. Set-screws should be pro-
vided in the bracket g* whereby said abut-
ment may be vertically adjusted.

In the bottom of the buckets D are aper-
tures and valves d constructed and mounted
substantially the same as the valves ¢’ with
the exception that in the valves d is a de-
pressed seat d’, for the connection of a pit-
man d? the other end of which is connected
to the distal extremity of the erank d° This
construction is duplicated in both buckets,
and these eranksaresecured to and connected
operatively by a shaft d* which passes con-
tinuously between said cranks through the
pipe ¢®. The relative positions of these two
cranks will be found compared by the solid
and broken lines in Fig. 4, whereby it is seen
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that when the erank shown by solid lines is
in the position shown in said figure, and the
valve connected therewith is open, as also
shown, the crank in the opposite bucket will
have turned downwardly nearly a quarter of
a revolution, and closed the valve connected
therewith. The partial revolution of the shaft
d*and hence the operations of the eranks just
described is effected by astud d set in each
crank, coming into contact with the spring-
abutment on the rod ¢’ when the bucket is
elevated; the elevation of each bucket thus
reversing the relative positions of the valves
in the bottom thereof, the depressed bucket
havingits valve open, and the elovated bucket
contrariwise.

Secured to the inner side of the bucket is
a bracket d° having on its face means for se-
curing the standard d7 in a vertical position.
Said standard should be so shaped or the
bracket should be so extended as to bring its
upper end into a position in which it will
when the bucket is elevated, contact, forcibly
with the under side of the correlative valve
g’snear the arm g®thereon. Inordertomake
a spring abutment on said standard d’ its ap-
per end is bent in the form of a letter S, with
its free end extended and curved downwardly
into contact with the front of the bottom
curve of said letter S. As shown in Fig. 10,
this abutment contacts with the valve g” as
stated, and opens same by means of a rolling
contact, the arm ¢% swinging under same, as
shown in said figure, by means of which en-
gagement the valve will be closed during the
initial portion of the downward movement of
the bucket D.

The operation of this device is as follows:
The bucket D (left) Fig. 1, being elevated is
supposed to be filling, its valve being closed,
and the correlative chute-valve being open,
while the contrary is the position and case of
the bucket D (right). Assoon as the bucket
D (left) is filled, it begins its descent, closing
the chute-valve, through the standard d’, and
arm g% as previously described. The initial
movement of the working-beam is resisted by
the inereased resistance thereto due to the
fact that the weight of said working-beam is
above the pivotal point thereof, which would
cause the elevated end of the working-beam to
be more out of theline of its direct downward
pressure, than the lower end would be. This
gives a sufficient preponderance of weight of
the depressed bucket over the elevated one to
allow the elevated bucket to be completely
filled and the depressed one to be completely
discharged of its contents, before such initial
movement takes place. On the same line, the
effective force of the descent of the filled
bucket increases as the said bucket descends
to the horizontal. As soon as the bucket D
(right) has reached approximately its highest
limit of elevation, the abutment on the up-
per end of the standard d’ opens the valve ¢,
as described, and the stud d° comes into con-
tact with the spring abutment on the rod ¢°
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which closes the valve d (right), and opens
the valve d (left), whereupon the parts are in
reversed position from their starting-point
and the same operation is gone through as
before. .

Having thus described my invention, what
Telaim asnew, and desire to secure by Letters
Patent of the United States, is—

1. In a hydraulic motor, the combination of
the working-beam, the buckets attached tothe
ends thereof and provided with valve-con-
trolled openings in their bottoms, the flume
having ports adapted to fill the said buckets,
the shaft extending between the buckets car-
rying oppositely projecting cranks, one on
each of its ends, the pitmen connecting the
cranks with their correlative valves, and
means for rotating the shaft to open the valve
of each bucket on its depression, substan-
tially as deseribed.

2. In abydraulic motor, the combination of
the working-beam, the buckets secured to
the ends thereof aud having valve controlled
openings formed in their bottoms, the flume
having ports adapted to register with the said
buckets on their elevation, the shaft extend-
ing between the buckets carrying oppositely
projecting cranks, one on each end; the pit-
men connecting the said cranks with their cor-
relative valves, and means for rotating the
shaft to open the valve of each bucket on its
depression, consisting of a stud projecting
from each of the said cranks and a stationary
abutment seated near the point of highestele-
vation thereof, so asto contact with the stud
to turn the shaft, substantially as described.

3. Ina hydraulic motor, the combination of
the working-beam composed of a metallic
framework, its upper bar being a pipe, the

buckets secured to the ends thereof and hav-
ing valve controlled openingsin their bottoms,
the flume having ports adapted to register
with the said buckets, the shaft extending
between the buckets through the pipe form-

ing partof the framework, the cranks secured-

to the said shaft, one at each end, and the pit-
men connecting the cranks with the valves
controlling the openings in the said buckets,
substantially as described.

4. Ina hydraulic motor, the combination of
the working-beam, the buckets secured to
the ends tkereof, and having valve controlled
openings in their bottoms the flume having
valve controlled ports adapted to register
with the said buckets, and the mechanism for
operating the valves controlling the ports of
the said flume, consisting of the standards
carried by the said buckets having their up-
per ends hook-shaped, and the abutments se-

.cured to the valves adapted to be pressed

upon by the standards on the apward move-
ments of the latter and to be engaged with on
the downward movement of the said stand-
ards, substantially as described.

5. The combination of an oscillating lever,
and means for actuating same, the bifurcated
arm projecting from the middle thereof, a
grooved disk set in the inner face of each lug,
a piston rod and a tongued cross- Liead set
therein, its tongues adapted to slide in the
said grooves, substantially as and for the pur-
pose specified.

In testimony whereof I hereunto affix my
signature in presence of two witnesses.

ALBERT A. WOOD.

Witnesses:

ALBERT P. Wo0D,
S. M. WoobD.
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