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UNITED STATES

PATENT OFFICE.

EVANS W. SHIPPEN, OF MEADVILLE, PENNSYLVANTA.

PUMPING-RIG.

SPECIFICATION forming part of Letters Patent No, 647,538, dated April 17, 1900.
Application filed December 19,1899, Serial No. 740,004, (No model)

To all whom it may concerr:

Be it known that I, Evans W. SHIPPEN, 4
citizen of the United States, residing at Mead-
ville, county of Crawford, State of Pennsyl-
vania, have invented certain new and useful
Improvements in Pumping-Rigs, of which the
following is a specification.

The objects of this invention are to lighten,
cheapen, and improve the general construc-
tion of the pumping-jack or ““grasshopper”
and the apparatus for applying power thereto.

The invention, however, particularly con-
sists in a novel organization involving the
employment of an eccentric on the power-
shaft to which are connected the pitmen or
devices for transmitting power to the pump-
ing devices located at the wells.

The several features of the invention are
hereinafter set forth and claimed.

In the accompanying drawings, Figure 1 is
a side elevation of the entire rig; Fig. 2, a
plan view, with the vertical power-transmit-
ting shaft in section, of the right-hand side of
Fig. 1. "Fig. 8 is a detail view of the under
side of a casting that forms the lower partof
the box or bearing for the inner end of the
horizontal shaft, which is driven from the
source of power;. Fig. 4, a sectional view
showing the frame-beam and the outer box
or bearing for the same shaft. Rigs. 5, 6,7,
8, 9, 10, and 11 are respectively detail views
of castings or parts by which the frame-beam
and shaft of the apparatus for transmitting
power to the wells are united and mounted.
Fig. 12 is a detail view showing the charac-
ter of structural iron that may be employed

-in the construction of the grasshopper or

pumping-jack located at the well. Figs. 13,
14, 15, and 16 are detail views of castings or
parts uniting or attached to the frame-bars
of the pump-jack, as hereinafter more spe-
cifically described. Fig. 17 is a plan view,
and Fig. 18 a vertical section, showing the
eccentric that is applied to the power-shaft
and the devices for connecting therewith the
power-transmitting pitman or arm. TFig. 19
is a plan view of the upper face of the lower
half of such eccentric; Fig. 20, asimilarview
of the under face of the upperhalf of the ec-
centric. Fig. 21 is'a detail elevation of the
inner end of a roller carriage or truck which
is mounted upon and codperates with the ec-

centric and {o which the pitman or power-
transmitting arm is attached.
The construction of the frame in which is

-mounted the shaft through the medium of

which power is applied to the pump-actuat-
ing rods is as follows: The base is preferably
triangularly shaped and may be formed by
three horizontally-disposed beams A B C, of
channel iron, (the cross-section of which is
shown at C, Fig. 4,) the three angles or points
of junction of the three bars resting upon
foundations, colnmns, or supports, which may
be-of masonry, as indicated in Fig. 1. The
ends of the bars are united at their junctions
and held rigidly in proper angularrelation to
each other by plates or junction-pieces D, as
seen in Figs. 10 and11.. Each of these plates
has opposite angular grooves d d, in which
the webs of the channel-iron fit and the
flangés of which extend outward oraway from
each other. .

The part d' of the plate lying within the
angle formed by the ends of the beams has
apertures for the passage: of clamping-bolts
d? Fig. 1, which also pass through the webs
of the beams. A foot-block or corner-piece
E, preferably an iron casting, is applied at
each cornerorangle of theframe andis shaped
as shown in Figs. 6 and 7. In its flat under
face are two recesses e e, arranged at proper
angular relation, and in which recesses the
upper flanges of the beams lie, and bolts ¢/,
Fig. 2, pass through the flanges and through
apertures e?in the bottoms of the recesses.
The outer corners ¢°, which project beyond
the beams; also have bolt-holes to receive
anchor-bolts ¢!, Figs. 1 and 2, which may pass
down through the masonry columnsor be oth-

.erwise anchored in the ground or foundation.

Between the corners ¢®is a projecting lug &7,
having an aperture to receive the brace-rod
F, which extends to and supports the upper
bearing of the vertical shaft G. This bear-
ing is made in three segmental sections ¥,
flanged and adapted to be all bolted together,
as shown in Figs. 1, 2, and 8. Xach section
has a echamber f, into which the end of its
brace-rod F projects and receives an ordinary
nut. Between two oppositely-inclined sides

of the frame extend fransverse beams I I,
which may be of ‘similar channel-iron and
the flanges of which are turned toward each
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other, so that the opposite channeled faces of
the beams each receive, respectively, half of
alongitudinally-divided step or end bearing-
block X, in which the lower end of the ver-
tical shaft G is stepped. This block is seen
in ¥ig. 9, and the flat or flanged face x of each
half is provided with bolt-holes to receive
clamping-bolts,which pass through both webs
of the transverse frame-bars H I and bind
the divided block between them. The beam
H is at each end secured to the frame-bar A
or B by a bracket (see Fig.5) consisting of a
casting having two flat portions/hh, arranged
at an obtuse angle to each other, and from
the-junction or angles of these two parts, at
the top and bottom corners, extend two in-
clined or beveled projections 2% The angu-
lar relation of the two parts 2 h' depends
upon the inclination of the frame-beam AB
and is such that the beam H forms the base
of the isosceles triangle inclosed by it, the
part h being bolted to the web of the frame-
beam A B, and &/ to the web of the cross-beam
H. The bevel of the projections 1?is such
asto then fit squarely against the ends of the
flanges of the cross-beam. The brackets,Fig.
6, for the beam I are similarlyshaped,except
that the projections 7* are considerably loriger
to fill in the longer angular space between the
frame-beams and eross-beam I, due to the
fact that the flanges of the latter beam ex-
tend in the reverse direction from those of
the beam H. '

The vertical shaft G has near itslower bear-
ing a beveled gear-wheel G', driven by a
bevel-pinion G?on a horizontal shaft G to
which power may be applied by means of a
belt-pulley G*or otherwise. The outer bear-
ing-box for this shaft is indicated in Figs. 2
and 4. It consists of a bearing G°, having a
flange atits bottom bolted to the vertical web
of the frame-beam C, and an ordinary cap G°.
The inner bearing is of a similar character,
but consists of a casting, Fig. 3, having a
shaft seat or bearing in its upper face and
initsunder face a transverse recess g, formed
by flanges ¢' g% and in the bottom of which
are bolt-holes ¢® for the passage of bolts
which secure the casting to the upper flange
of the cross-beam 1. An ordinary cap closes
the shaft-bearing. The structure deseribed
is ecomposed of separable pieces, each strong
and light and easily carried to relatively-in-
accessible sites, and yet may very readily be
assembled and rigidly united into a strong
‘and stable structure particularly well adapt-
ed to meet the conditions of work to which
such apparatus is subjected.

The means of transmitting power from the
vertical shaft G to the rods or pitmen, which,
as is well understood in oil-well work, may
or must extend in various directions from the
shaft, are shown in Figs. 1 and 17 to 21, in-
clusive. I employ an eccentric of a novel
construction operating in a new way in con-

-junction with the devices for transmitting

power to the pumping-stations, the apparatus

having capacities or functions not obtained
heretofore where ordinary eccentrics and
their ordinary eccentric straps or rings have
been employed. Generally stated,this organi-
zation consists of an eccentric actuated from
a center of motion (whatever it may be and
howeverthe eccentric may be mounted or con-
nected) and having a peripheral portion or
flange, against the inner face of which one or
more independent devices having each one
or more power-transmitting rvods connected
therewith work. .

In the particular manner in which I have
shown the invention embodied and which I
now consider the form best known to me, but
to which I do not intend to limit the inven-
tion, the eccentric is formeéd of two parts—a
lower part K, having a hub &, which may be
fixed on the shaft G, and inner and outer
(preferably concentric) upwardly-extending
flanges %' &?, and an upper part K', which
need have no hub, as k, having like down-
wardly-projecting flanges k&' k*. The flanges
7' abut and are each formed on the edge with
alternate notches and projections. The two
edges interlock, and the two portious of the
eccentric are secured together by bolts &%
Fig. 17, located inside of theinner flanges &'
but the outer flanges k? being shorter than
the inner ones their edges do not come in con-
tact. Within the annular space or channel
runs one or any desired number of roller-
tracks L, consisting of a substantially - flat
frame-plate [, having at or toward each end
within the annular space short shafts, upon
each of which are two rollers I I, which run,
primarily, against the inner face of the outer
flanges k%, but which under certain- condi-
tions run upon the outer faces of the inner
flanges. Between these two sets of rollersis
another one, 2, turning with or upon a short
shaft B, placed radially with reference to the
center of motion. This latter roller runs
against the upper or lower portion of the ec-
centric, according to the line of strain, due
to the angular position of the rod—say M—
connected with the earriage. Each carriage
may have one, two, or more points m for the
connection of the rods to be actuated, three
being shown in the drawings. The opposite
edges of the flanges k? are grooved circumfer-
entially and are occupied by antifriction-
balls I/, also respectively seated in depres-
sions « in the upper and lower faces of the
carriage-frame [. I may employ such num-
ber of carriages as the exigencies of the case
may demand, to the point of filling the annu-
lar echannel in the eceentric, and to each car-
riage several rods may be attached. One of
the important advantages attending this con-
struction is that the rods M may be disposed
at varying angles to the horizontal or to the
plane of the eccentric, and the carriages will
accommodate themselves to the line of strain
and friction be reduced to a minimum.

It will be observed from Fig. 1 that the de-
pressions « in the carriage-framein which the
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antifriction-balls work are extended Iaterally
or are longest in a direction substantially or
generally in line with the radius of the cireu-
lar flange %% This permits the carriage to
move inwardly under certain conditions and
carry the rollers away from flange %' and into
contact with flange %*.- For insfance, should
the pump-rod at the well not fall quickly
enough, because of the presence of water or
for otherreasons,the carriage-rollers will pass
into contact with the flange %?® and a thrust
be imparted to the rod M that will positivel y
push the pump-rods down into the wells.
The rods M may run directly to the pump-
ing-jack or grasshopper, as indieated in Fig.
1, or be connected therewith through the me-
dium of jointed rods and rocker-supports, ac-
cording to the locations of the wells, all as

“well understood. The grasshopper or V-jack is

composed of I-iron N N' (shown in detail Fig.

" 12) and is constructed as follows: The two
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pieces of about equal length are rigidly se-
cured together at right angles, N being hori-
zontal and N’ vertical. They are united by
a coupling n, Fig. 1, formed in two parts ap-
plied on opposite sides of the joint and each
having two parts at right angles to each other

-with an outwardly-projecting trunnion 7,

which two trunnions are mounted in a box
O of ordinary construction. Each half of
this two-part coupling or “saddle,” asIterm
it,hastwoprojecting parts,to which the letters
n 7 are applied in Fig. 1, construected as is
the piece or casting P, Fig. 13—that is to say,
both projections » may have parallel flanges
p p,which rest against the web of the I-beam,
with bolt-holes hetween them for the passage
of the clamping-bolts. The power-transmit-
ting rod M is attached to the upper end of the
beam or bar N by means of the castings
(shown in detail in Fig. 15) and shaped or
constructed as follows, there being two
such castings, one applied to each side of the
bar N': HEach casting is generally of I shape.
The cross-bars Q Q at the upper and lower
ends have in correspouding ends bolt-holes
q.and at opposite ends bosses ¢/, through
which also bolt-holes ¢* are formed. When
applied to the upper end of N, the bosses ¢'
bear upon the web of the beam to which the
castings are rigidly secured by bolts passing
through theapertures ¢ The bolt-holes g af-
ford means for attaching the rod M at either
of two points,according to the extent of stroke
which it is desired to give to the jack or V-
frame. Each casting also has upon its outer
face an apertured boss ¢? the axis of which

isdisposed atan angle of forty-five degrees,or,’

in other words, it is parallel with the hypote-
nuse of the right angie formed by the beams
N N'.  To each side of the outer end of the
beam N isapplied a casting, the general shape
of which isshown in detail in Fig. 16. It con-
sistsof a side or back plate R,a lateral projec-
tion r at the bottom thereof, and a lateral pro-
jection 7’ at the top thereof. Near one end of

this latter projection is formed a hearing or

box: %, while av the opposite end is formed
an inclined boss or eylindrical portion 73, the
axis of which when the casting is applied
to the beam is coincident with the axis of the
boss ¢* of the casting applied at the top of
the beam N'. Between the parts 7 " are pro-
jecting upright flanges *#% which may be
inclined relatively to each other, and between
the ends of which and the projections r and
r', respectively, a space is left for the recep-
tion of the flanges at one side of the I-beam.
When these castings are applied to the beam,
the faces of the flanges 7! 7° bear against the

web of the beam, while the flanges thereof, as -

stated, enter the spaces below and above the
ends of the flanges on the castings. I also
form a cut or notch +°in the side of +° to re-
ceive the edge of the upper flange of the beam.
When these castings are applied in position,
two brace-rods R’ are passed through the re-
spective bosses ¢® and 7% and nuts are ap-
plied on each side of each boss, so that the V-
frame is braced rigidly in both directions.
A casting P, Fig. 13, is applied at each side
of the lower end of a second vertical I-beam
N2, and their trunnions work in the boxes or
bearings »* (which are provided with a suit-
able-eap 77) of the castings R, applied to the
other end of N, To each side of the upper
end of the beam N?®is applied a casting P,
Fig. 18, and the oppositely-projecting trun-
nions of the two castings work in boxes or
bearings in castings 8, Fig. 14, applied to op-
posite sides of the outer end of a horizontal
beam N?, the opposite end of which is pivoted
in a vertical post N% FEach casting S con-
sists of an apertured flat plate s, with in-
wardly - projecting flanges s’, which bear
against the web of the beam to which it is ap-
plied. At one end of the plate and project-
ing laterally therefrom is a box or bearing s?,
for which there is a corresponding cap s%, and
projecting laterally from its lower edge is a
similar box or bearing st The trunnions of
the castings P P, applied to the upper end of
the beam N?, work in the box s, which is pro-
vided with a suitable under cap s5. In the
boxes or bearings s* work trunnions T, pro-
jecting from opposite sides of a sleeve T", ap-
plied to the pump-rod U and adjastably

.clamped thereon by two side screws 1 1.

The general mode of operation of the entire
apparatus will now be plain, and, moreover,
itis well understood and is in fact old, except
so far as my improved eccentric apparatus is
concerned, and that has already been fully
described. I may say, however, with regard
to this eccentric apparatus that the rollers
are in the main designed to reduce friction
and that it would be feasible, if desired, to
dispense with the rollers and also the anti-
friction-balls and to rely upon properly-
formed surfaces and lubrication tosufficiently
reduce the friction for the practical and. effi-
cient operation of the apparatus.

As shown in Tig. 1, I may put several ec-
cenftries upon the shaft @&, two being shown,
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one above and one below its upper bearing.
While in the drawings the upper end is shown
as equipped with a crank, a third eccentric
might also be mounted there.

T have shown the channel in or on the ec-
centric as circular; but of course it need not
necessarily be so, as obviously it might be oval
or of other shape, though I for some reasons
prefer to make this track or channel in or on
which the carriage or power-transmitting de-
vice runs circular. When mnot circular, the
apparatus might with propriety be termed a
“gam” or the channel or track characterized
a ‘“‘cam track or groove or channel.”

T use the term ‘“eccentric” in the sense that
covers all such variations of form in which
my invention may be embodied.

I claim as my invention—

1. The rotative eccentric formed of two
parts each having a flange extending entirely
around the centerof motion,which two flanges
project toward each other, in combination
with a carriage or power - transmitting de-
viece running against the inner faces of the
flanges,and a power-transmitting rod attached
thereto.

2. The rotative eccentric formed of two
parts each having a flange extending around
the center of motion, which two flanges pro-
ject toward each other, in combination with
a roller-carriage running against the inner
faces of the flanges, and a power-transmitting
device attached thereto.

3. Arotative eccentric formed of two parts,
each having two projecting annular flanges,
the corresponding inner flanges abutting and
the corresponding outer flanges being sepa-
rated by a suitable space, in combination with
a carriage or power-transmitting device run-
ning in the annular space between the said
inner flanges and outer flanges.

4. Arotativeeccentric formed of two parts,
each having two projecting annular flanges,
the corresponding inner flanges abutting and
the corresponding outer flanges being sepa-
rated by a suitable space, in combination with
aroller-carriage running in theannular space
between the said inner flanges and outer
flanges.

5. Therotative eccentric formed of parts or
plates with a space between them and periph-
eral flanges projecting toward each other but
with an open space between their edges, in
combination with a carriage in said space be-

hind said flanges and havingone or more roll-
ers running on the inner faces of the flanges,
and a roller adapted to run upon the upper or
lower inner faces of the two parts of the ec-
centric, and one or more power-transmitting
rods attached to the carriage.

6. The rotative eccentric havingupper and
lower parts or plates with an interveningspace
between them and peripheral flanges extend-
ing toward each other but with an open space
between, the opposite edges of the flanges be-
ing circumferentially grooved,in combination
with a roller-carriage running in the space
back of the flanges and extending out between
the edges of the flanges and antifriction-balls
interposed between the carriage in the edges
of the flanges.

7. The combination of the frame, the ver-
tical shaft, the eccentric formed with a space
orchannelinside of its peripheral face or edge,
a power-transmitting device running in said
space, a power-transmitter (as a rod) con-
nected to said device, and a pumping-jack
actuated thereby.

8. The triangular frame composed of three
beams of I structural iron, junction-plates
having grooves to receive the webs of the
beams and apertures for clamping-bolts ap-
plied at each of the three angles, foot-pieces
applied at each angleand each having recesses
to receive flanges of the beams and apertures
for bolts to secure it to the beams, apertures
for the attachment of anchor-rods, and a
socket for a guy or brace rod to support the
uppershaft-bearing, the upper shaft-bearing,
the shaft, cross-bars applied between the
frame-beams, and the lower shaft-bearing
supported by the cross-bars.

9. The combination of a frame composed of
separable bars united by detachable junction-
pieces at their ends and separable cross-bars
detachably connected at their ends to the
frame-beams, a vertical shaft, its lower lon-
gitudinally-divided bearing supported by the
cross-bars, its upper bearing composed of sep-
arable segmental sections and removable
brace-rods, one for each segment, extending
therefrom to the frame. ;

In testimony whereof I have hereunto sub-
seribed my name.

EVANS W. SHIPPEN.

Witnesses:

Lewis H. LAUDERBAUGH,
~A. W. McCov.
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