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UNITED STATHES PATENT OFFICE.

SAMUEL LIPPERT, OF EAST CLEVELAND, OHIO.

POWER-TRANSMISSION DEVICE.

955,816.

Specification of Letters Patent.
Application filed April 8, 1907,

Patented Apr. 19, 1910.
serial No. 366,913,

Lo all whom it may concern:

Be 1t known that I, Samusr Larepery, a
citizen of the United States, and resident of
Last Cleveland, county of Cuyahoga, State
ot Ohio, have invented certain new and use-
tul Improvements in Power - Transmission
Devices, of which T hereby declare the tol-
lowing to be a full, clear, and exact descrip-
tion, such as will enable others skilled in
the art to which it appertains to make and
lse the same. |

T'he objects of this invention are primarily
to provide instrumentalities for converting
& rapid rotary movement into a velatively
slow rectilinear one of great power, and
thereby giving a movement to a 1reciprocat-
ing shaft in one direction, the return move-
ment of which is accomplished automatic-
ally, and which is applicable to HAany Im-
portant mechanical uses, which are too nu-
merous to set forth herein. The applica-
iion of these instrumentalities is exemplified
n their use for operating the pumping rod
of a deep well pump for oil fields, where-
fore a definite structure desiogned for this
use 1s clearly shown in the accompanying
drawings and specifications. By using an
electric motor for each well they can be
puinped singly although far removed from
the place where the current is produced.

The motor can be so connected that a
group of wells can be started by throwing in
a switch, or they can be arranged to run
separately as the enrrvent is carried by wires
ou poles or in conduits and they will work
equally well either in a mountainous or level
country.

All the methods now in use arve crude, ex-
pensive and far from satisfactory.

In rough or mountainous countries the
derrick is used almost exclusively.,
method 1s called “beam pumping,” because
the pumping rod is fastened to the walking
beam. As the derrick is not really necessary
atter the well is drilled, and as it is expen-
s1ve to maintain, it is moved from place to
place in level territory to drill other wells
with, but in rough and hilly countries it
must be left to pump the wells since no other
means can be used. It requires an engine at
each well, and if the wells are isolated, one
man can take care of only one well, or if

=1

the wells are close together one man can talke |

care of no more than two or three wells.
This method in level countries gives way to

This

the * pumping power,” which gives a hori-
zontal stroke to shackle rods which are 1rin
to the well radially like a spider’s web, and
the horizontal movements of the rods a1e

converted to a vertical stroke of the pump

rod at the well, by means of a pumping jack.
Lhe shackle rods slide in grooves cut in the
tops of short wooden posts set in the oround
to carry them and reduce the friction. By
this system the wells must palance the
power; that is, if there are two wells on the
north there must be two on the south side
of the power, so that the down or gravity
stroke retumrns the skackle vods for a new
stroke and helps to lift the rods in the other
well.  The lost motion due to the sa00Ing of
the rods between the posts in a stretch of
3000 feet will reduce the stroke from 90
inches at the power to 6 inches at the well.
All the wells must be pumped at, the same
time or the power will be out of balance.
The lLight wells are soon exhausted and the
1l remaining in the tube becomes roily and
bad before the water is exhausted to oet the
oil, in the water producing oil wells, on the
other side of the power. As these tubes hold
from 5 to 7 barrels, it would often amount
to the entire production of the well. The
shackle rods run i

i all dirvections over the
tertile land when this system is employed,
cutting up the surface of the land into use-
less wedge shaped strips. The farmer in
trying to utilize these strips drives over the
rods and breaks them. The motion ig nece-
essarily slow, and the large wells ave only
partially pumped and not exhausted. The
pump jack like the beam pulls the rods in
the arc of a circle in going up and down,
which wears an oblong hole in the stulling
box, and the leakage of oil from this source
alone, it saved, would pay for this device.
The plant is difficult to install and expern-
sive to maintain, and is limited to pumping
wells close to it.  Many thousand small wells
are located on the outer edge of the field
that would not pay to pamp with the
beam, and since they are too far away to
pump with the central power system, are
abandoned annually and the money invested
in them lost. These outlying and scattered
wells are longer lived and are better Pro-
ducers than those located in the oTOUps Or
center field and because of their isolated
position may have a larger area to draw
from.
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There are two other systems which are
rarely used, both because of the expense of
installing and operating them.

This invention is designed to overcome all
of these objectionable features, by using a
rotating electric motor pro-
vided with a large central opening especially
adapted to encirele a rotating and shatt
operating device, a housing upoi which 1t 1s
mounted and vertical guides in the housing
by means of which a screw threaded shatt
is held from rotating on its axis, this shaft
being engaged by screw threaded worms on
cach side and alternately locked and re-
Jeased by a ratchet device at the respective
limits of its stroke. The rapid movement ot
the motor causes the shaft to travel up and
down and to this shaft is connected the
pump rod of an ordinary oil well. To Tur-
ther reduce the power required to operate
the pump rod a counterbalance 1s provided,
which is equal to the weight of the rod less
the friction by about 100 pounds, so that 1n
operating an oil well the motor will only
have to LTt the oll plus 100 pounds thereby
decreaging the power required at each well.

The advantages may be enumerated as
follows: o

{st. The pumping of the well at any de-
sived stroke and speed. By a straight stroke
the stuffing box will stay packed and abso-
lutely save the production now wasted be-
cause of worn stufling boxes.

ond. Should the well valves become worn
and leaky or sanded the pumping head 1s 80
arranged that in & moment the rods can be
lifted out of the well.

ard. The shock of the falling stroke 1s
minimized by means of pneumatic cushions
s0 as to prevent jar and injury to the Wwork-
1ng parts.

1th. The land is unmolested for farming
purposes. The wires carry the electric cur-
rent to the well on long poles high enough to
permit the free use of the oground under-
neath, and the device requires less surface
space at the well.

5th. One man can operate as many weils

as he can visit and can repair anything

found wrong with any well, the device being
especially arranged for quick repalir and ¢on-
tinuous working.

6th. This device can be used equally a
well in rough and mountainous countries as
on level surfaces and the wells can be widely
separated or isolated and supplied by the
same source of power.

7th. The motor isinclosed and impervious
to weather, and therefore the insulation 1S
unaffected by outdoor exposure.

Tn case of an oil well, an induction motor
driven by an alternating current 1s acdvisable
on account of the danger of igniting the
escaping gas from sparks at the commuitator.
But ordinarily an inclosed well will be free

055,816

from danger. I accomplish these results by
means of a driving head which imparts lon-
oitudinal movement to the pumping rod In
one direction, the return movement being
obtained automatically as by gravity, and
motor preferably attached thereto, thus pro-
viding an exceedingly compact form of con-
struction.

The invention consists further, in the pe-
culint mechanical movement for exerting
longitudinal pressure upon the shaft in one
direction, comprising a divisional and aunto-
matically released nutupon the screw thread-
ed extremity of the shaft to which the sucker
or pumping rod is secured, n mechanism for
rotating the nut to raise the shaft, in mech-
anism Tor releasing the shaft to fall by grav-
ity and in the various forms of construction,
and combination and arrangement ol parts,
as hereafter described, shown in the accom-
panying drawings and speetfically pointed
out 1n the claims.

In the accompanying drawings, Ifigure 1
is a front elevation of the pumping device
showing the casing head, the pumping head
and frame therefor and pumping rod, an
electric motor arranged for a direct current
and suitable for inclosed wells, the counter
weights and pneumatic cushion cylinders;
Fig. 2 is a side elevation thereot; Fig. 3 1s an
enlarged face view of the pumping head,
one side being in central vertical sectlon, and
showing the worm wheel nut engaging the
serew threaded upper portion of the pump-
ing shaft, and instrumentalities for retain-
ing the worm wheels from rotation on their
axes on the upward stroke, and for releasing
them to rotate freely on thelr axes, so as to
permit the pumping shaft to fall freely by
oravity on the return stroke, and also a view
partly in section of the motor; Fig, 4 1s a
similar edge view of the upper portion of
the pumping head; Fig. 5 is a plan view of
the pumping head with the dust cover re-
moved ; Fig. 6 is a plan view showing the
casing head; and the housing 1n transverse
section, and the arrangement of the aur inlet
tubes connecting the pnuematic cushion cyl-
inders: Fig. 7 is a side elevation in detail of
one set of worm gear and duplicate ratchet
wheels which ave attached together; Fig. S
is a perspective view of one of the temporary
retaining bars, which hold the ratchet retain-
ing plate or detent alternately n 1ts respec-

tive positions for engagement therewith and

disengagement therefrom; Ifig. 9 1s a detail
view of the tube which 1s employed to re-
lease the said ratchet retaining plate from
engagement therewith at the upper limit of
the stroke of the pumping rod.

Tn these views 1 is the well casing head
having an outlet 2 for gas, 4 1s the well tube
havine the oil outlet 47, 5 1s the operating
shaft provided with the screw threaded por-
tion 6, which is formed 1n as long a portion
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of the rod as the extreme length of the great- |

est stroke may demand, 5’ is the frame or
nousing upon which the motor 6" and pump-
ing head are supported. This housing 1s
provided with vertical slots or grooves 52 in
1ts sides 1 which a yoke or cross-head 36
attached to the shaft 5 travels vertically and
thus Insures a rectilinear movement of the
pumping shaft and a minimum of wear upon
the stufling boxes, 3 is the pump rod attached
at 3” to the shaft 5.

The 1nstrumentalities for giving a longi-
tudinal movement to the shaft 5 in one (i-
rection, provide in this pump for an upward
vertical movement thereof and also Pro-
vide for releasing the shaft at the upward
Iimit of the stroke to fall by oravity, and
exemplify the operation of the device for
all uses to which it may be put and may be

described as follows: 7,7, are a pair of worm

wheels which with duplicate pairs of ratchet
wheels 8, 8, are mounted upon each side of
the screw threaded portion 6 of the shafi 5
and are fixed upon axial shafts 9, 9. These
worm wheels are in constant engagement
with the screw .

The worm wheels are prevented from
turning upon their bearings 10, 10 at the
tine of raising the shaft Dy means of the
norizontal locking plate or detent 11, which
engages at 1ts edges at 12 with both pairs
of ratchet wheels 8, 8, and securely locks
them from turning. |

The worm wheel Dbearings 10, 10 are
mounted upon a rotatable head of plate 13,
which encircles the pumping shaft, so as to
bring the worm wheels into close Cngage-
ment with the screw, and the head is rota-
tably supported upon the well frame op
housing 5" and may be rotated in any suit-
able manner, but the rotating means is here
shown to consist of the electric motor G’,
the armature 15 of which encircles and i
operatively connected with the depending
sleeve 16 attached to or integral with the
rotating head 13. In this motor, 17 is the
stationary pole or casing, 18 the brushes, and
19 the commutator. The wiring bemg 1m-
material to this invention is not shown,

The worm wheels when held from rota-
tion on their axes form a divided nut clasp-
g the screw on two sides and when made to
revolve about the screw as the head rotates
will act ag a nut to raise the pumping shaft
S0 long as the worm wheels are secured by the
ratchets and retaining plate from revolving
on their axes.

In order to permit the pumping shaft
and rod to fall by eravity when the upward
hmit of the stroke has been reached, the
locking or detent plate 11 is automatically
lifted out of engagement with the ratchet
wheels, so that the worm wheels can rotate
freely on their axes and thus present 1o
resistance whatever to the fall of the screw.

g

T'his action is accomplished by means of a
longitudinal downwardly projecting mem-
ber 19" passing through the head and its
depending sleeve and is shown as a sleeve or
tube 19" secured to the retaming plate 11,
at 20, and has free vertical movement upon
the screw threaded portion of the pumping
shatt. A shoulder 21 upon the pumping
shatft will strike the lower edge of this dow.-
wardly projecting member 19” and raise the
ratchet retaining plate until it is out of
engagement with the teeth of the ratclets,.
Then the worm wheels being released will
be permitted to revolve easily on their axes
and allow the screw and pumping shaft to
reverse 1ts movement atttomatically.  An
opening 197 in this tube permits the worm
wheels T to engage the screw. As soon as
the reverse limit of stroke is reached a shoul-
der or head 22 upon the upper extremity of

the screw will strike the retaminge plate and -

force it into engagement with the ratchets
again, and the worm wheels will agaln be-
come stationary on their axes and the rajs-
mg movement will commence again. A
spring cushion obtained by means of the
spring 23 and sleeve 24 veduces the shock
of the fall and prevents it from breaking the
locking plate. |

Lo prevent the locking plate from falling
down upon the ratchets as the pump shaft
falls, and to prevent it from being acci-
dentally dislodged when in engagement
therewith, a temporarily detaining device is
employed, secured by spring pressure, but
susceptible of being released by force, such
as the blow from one of the shoulders upon
the pump shaft. I exemplify this device in
the vertically adjustable bars 25 attached to
the locking plate 11 and moving paraliel to
the walls 26 of the rotating head. Screw
extremities 25" and clamping nuts 232 serve
to secure these rods at the proper height in
the plate 11. TIn these walls 26 are placed
the spring actuated pins or detents 27 which
are acapted to engage In turn the notches
28 1 these vertical bars. The upper notch
recerves the detent when the retaining plate
15 down and the lower notch is used when
the retaining plate is up. An cye 29 1s set
into the extremity of the screw threaded
pumping shaft by means of which the shaft
can be drawn out of the well.

To ofiset the extreme weight of the pump-
1ng rod as before stated, and the weloht of
the burden of oil carried thereby, and to
lessen the friction and consequent wear pon
the serew and worm wheels, adjustable coun-
ter weights 30 are suspended from the
rope 51 which passes over pulleys 32 upon
an adjacent frame 33, and is attached to the
eye 29 on the shaft 5. These weights are
adjusted to nearly balance the welght of
the pumping rod, but still permit the fail
of the rod by gravity in the well.
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Any shock upon the working parts result-
ing from this fall is absorbed by means of pis-
tons 34 operating in vertical pneumatic cyl-
inders 35, and connected with the DUMPE
rod by means of the yoke 36. A valve 37 1s
arranged in the connecting pipe 38 for these
cylinders, which admits air but prevents 1ts
discharge, so that the cushioned eflect of
compressed air is obtained 1n the cylinders.
A second valve 40 releases the air when de-
sived, or adjusts the escape to obtain amy
desired degree of resistance.

It will be observed that by manipulating
the valve 40 to regulate the escape of the
compressed air when the pistons 5+ fall
¢ith the pump rod, the resistance can be
accurately adjusted to the weight of the rod
and its load and this adjustinent with a
careful adjustment of the nuts 25° upon the
detaining bars 25 of the locking plate 11
are the only adjustments required in the use
of the pump.

The motor shown in the drawings 1s for
o “dirvect current” and is adaptable to use
in deep water wells or wherever no inflam-
mable oases are likely to arise. A non-spark-
ing induction motor would be preferable 11
oil pumping on account of the escaping gas
and the danger of explosion. However, the
working parts and the well are usually so
inclosed that there will be very little danger
of gas igniting from sparks.

A novel feature illustrated in the figures
particularly in Fig. 3 is the large central
sleeve 41 in the rotating part 15 of the
motor, which is provided with the spline
49 upon which slides the sleeve 106 of the
rotatable part of the driving head. This
<liding connection of the driving head with
the motor permits of free longitudinal move-
ment of the head without affecting the
motor in any way, and the head and pump-
ing rod or shaft can readily be withdrawn
and rveplaced through the center of the
motor, to attach a new section to the shalt,
or to repair any break. An annular ring
19/ supports the sleeve and rotating portion
of the motor and a ball bearing 43 prevents
friction caused by the excessive weight of
the pumping shatt and its load. The rotat-
ine portion of the motor also runs upon
centering ball bearings 44 to avoid friction
and to make the parts run smoothly, also
the vertical walls of the head above inclose
oil in which the worm wheels constantly run
to lessen the wear upon them and upon the
SCTETW.

1t will be observed that the stationary mo-
tor casing completely incloses the pole pieces
and armature and the field and armature

winding, and together with the overhanging

head above effectually prevent the entrance
of moisture, so that the insulation 1s unat-
fected thereby, and the device can be ex-
posed to the weather without danger ot 1n-

= |
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jury thereto and of short circuiting the cux-
rent.

The mechanism of the divided nut speci-
fied herein whereby a swift rotary movement
is converted to a slow rectilinear one, and
the rectilinear movement is imparted to a
<haft in one direction, the return movement
to be accomplished automatically as by
oravity, is applicable to so many uses that
they need not be enumerated herein, and
is exemplified in the action of the pump cle-
seribed.

The invention therefore is not limited 1n
scope to any particular use, but may be em-
ployed wherever a confinuous movement of
the shaft in one direction and automatic re-
turn movement are desired.

It is not essential that the driving agency
should be electric or applied exactly as
shown, since any rotatable device driven 1
any desived manner and bearing the worm
rollers can be employed to operate a shalt m
an analogous manner.

Furthermore in a modified use of this 1n-
strumentality for obtaining powertul pres-
sure, it is obvious that the reversal of the
movements of the parts will obtain the same
result. Tor instance the shaft may be vo-
tated and the nut composed of individual
worm rollers may be placed upon a support
which moves longitudinally to the shait, the

release freeing the shaft from the nut m the

same manner as before described.

I claim—

1. In a device for obtaining movement of
a shaft in one direction, the movement in the
other direction being an automatic one, a
serew threaded shaft, a divided nut thercon
comprising, a rotatable member sleeved over
the shaft, a pair of worm wheels pivotally
mounted thereon, one on cach side of the
said serew thread and engaging therewith,
axial shafts for said worm wheels, ratchet
wheels secured to said axial shafts, a releas-
ably locking and retaining plate adapted to
enoage all said ratchet wheels, a striking
member passing through said rotatable
member, 2 device on the shaft adapted to en-
oage said striking member and release the
ratchets at the extreme end of the stroke of
said shaft, a corresponding device upon said
shaft adapted to return the locking plate
into engagement with the ratchet wheels at
the other end of the stroke, a cushionmg
spring in said corresponding device, bars
having notches therein depending from said
locking plate, transversely placed spring de-
tents in said rotating member adapted to en-
oage said notches alternately and tempo-
rarily secure the said plate from movement
and a rotating means for said rotatable
member, substantially as described.

0. In a device for the purpose set forth, m
combination, a frame, a reciprocating shait
having a screw threaded upper extremity, a
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rotatable member upon said frame encircling |

sald screw threaded portion of the shaft, a
motor casing fixed upon said frame, a rota-
table part of said motor within said motor
casing secured to said rotatable member, 2
divisional nut mounted upon said rotatable
member comprising worm gears pivotally
mounted thereon, for free movement on their
axes, and rotatable with said rotatable mem-
ber, and forming a nut therewith engaging
said screw threaded portion of the shaft,
means for locking said worm wheels to raise
sald shatft when rotated, and releasing and
relocking means therefor operated by said
shaft, at the limits of its stroke, said shaft
adapted to automatically fall when said
worm wheels are released, substantially as

desecribed,

3. In a device for the purpose described, a
longrtudinally movable shaft, automatically
operated 1n one direction and having a screw
threaded portion, a nut thereon comprising
a rotatable member, sleeved thereover, worm
gears and shafts therefor, bearings in said
rotatable member for said shafts, said worm
gears bemng 1n constant engagement with
said screw ratchet wheels on said worm
wheel shafts, a plate adapted to engage and
lock said ratchet wheels, a tube encircling
sald shaft and secured to said plate, a shoul-
der on said shaft adapted to engage said
tube and release said plate at the limit of
teed of the said nut, to permit of the auto-
matic return movement of the shaft, and a
bar on said plate and spring actuated detent
1 said rotatable member, substantially as
and for the purpose described.

4. In a device for the purpose described,
the combination with a frame, of a recipro-
cating shaft or rod, having a screw threaded
portion, a divisional nut thereon rotatably
mounted on said frame, comprising rota-
table worm wheels thereon engaging the
shaft, means for locking said worm wheels
and for releasing the same at the respective
longitudinal movements of the shaft, means
tor rotating said rotatable nut, a counter-
welght for said shaft, a crosshead upon said

- shaft, pistons connected with the ends of
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sa1d crosshead, and compressed air cylinders,
for said pistons, substantially as described.

5. In combination with a reciprocating
rod, a screw threaded shaft secured to the
reciprocating rod, a housing, said housing
having vertical guides therein, a cross-head
secured to said shaft adapted to reciprocate
i said guides, a motor rotatably mounted
upon said housing, a rotating member se-
cured thereto, a device in said member pro-
vided with teeth engaging said screw thread-
ed shaft and arranged to raise said shaft
through a predetermined stroke and there-
upon to permit 1t to fall by gravity, a coun-
ter weight for said shaft and rod, and pneu-
matic cylinders and pistons therefor, said

>

pistons connecting with said cross-head, and
controlling valves for said cylinders, sub-
stantially as described.

6. In a device for the purposes set forth,
the combination, with a reciprocating rod, of
a housing therefor, a screw threaded shaft
at the upper end of said reciprecating rod,
an electric motor rotatably mounted upon
said housing, a rotatable member encircling
salcl shaft, and vertically movable i said
electric motor, a device on said rotatable
member arranged to convert the rapid rotu-
tion of said motor into a rectilinear move-
ment of said screw threacded shaft in one
direction, and to permit the shaft to fall au-
tomatically in the other direction, a counter
welght for said reciprocating rod and shaft,
and pneumatic mechanism for lessening the
concussion of the shaft and rod in falling,

substantially as described.
7. In a device for the purpose set forth,

the combination, with a reciprocating rod,

and reciprocating shatt secured thereto, of
a housing inclosing the same, an electric
motor rotatably mounted on the -housing
and provided with a central opening through
which said reciprocating shaft passes, a
cross-head on said reciprocating rod, guides
in the housing for said cross-head, a ro-
tatable member operatively connected with
sald motor, and provided with a depending
sleeve passing through the central opening
i said motor, an armature for said motor
having a central sleeve, a spline connecting
operatively said armature and depending
sleeve of said rofatable miember, a device
mountecd upon spid rotating member adapted
to raise sald screw threaded shaft and to per-
mit the same to fall by gravity, a releasing
and engaging device for said screw ralsing
(evice, controlled by the movements of said
shatt, a pneumatic cushioning device for
sald reciprocating rod, and shatt, controlling
outlet and inlet valves therefor and a counter
welght for said shaft and rod, substantially
as described. _ |

3. In a rotating driving head, the combi-
nation with a screw threaded shaft, of a
motor having a horizontally rotating part,
and provided with a central opening through
which said shaft projects, a horizontally ro-
tating member provided with a depending
sleeve encircling said shaft, a spline connect-
g said sleeve and said rotating part of said
motor, vertically rotatable worm wheels on
said horizontally rotating part, adapted to
jointly raise said shaft, ratchet wheels there-
tor, a locking device adapted to engage the
ratchets of both wheels simultaneously,
means controlled by said shaft whereby said
locking device is alternately released and
brought into engagement with said ratchets
at opposite limits of the stroke of said shaft,
and a spring buffer at the upper extremity

| of the shaft for the protection of said lock-
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ing device, when said shaft falls, substan-
tially as described.

9. In a rotating head adapted to give a
longitudinal rectilinear movement to a screw
threaded shaft, the combination with said
shaft, of an electric motor having a hori-
zontally rotatable part, a housmng upon
which said motor rotates, the said rotatable
part of said motor having a central opening,
a rotatable member mounted upon said mo-
tor, a depending slesve therefor encircling
said shaft, and passing through said opening
in said rotatable part of said motor, a spline
connecting said sleeve and rotatable part of
said motor, permitting verfical movement
of said rotating member, wori wheels hav-
ing horizontal axes and mounted on said
rotatable member and engaging opposite
sides of sald shaft, ratchet wheels on the
axis of said worm wheels, a locking device
for said ratchet wheels, a shoulder on said
shaft at each limit of its stroke, a spring
butfer on the upper shoulder adapted to
strike the locking device when the shait
falls, a depending tube about said shaft, se-
cured to said locking device and passing
through said rotating member and 1ts sleeve,
and adapted to engage the lower shoulder on
said shaft when said shaft rises, the said
tube having openings through which said

055,816

worm wheels pass, and means for tempo-
rarily holding said locking device In and
out of engagement with said ratchet wheels,
substantially as described.

10. In a device arranged to give a recti-
linear movement to a screw threaded shaft,
the combination with said shaft, of a sta-
tionary frame, an electric motor casing se-
cured thereto and provided with stationary
pole pieces, and brushes, a rotatable arma-
ture within said casing, said armature pro-
vided with an axial opening, a rotatable
member mounted upon said armature and
provided with a depending sleeve secured
for longitudinal movement withm the open-
ing in said armature, and a device upon said
rotatable member engaging said shaft, and

—_ - ‘l::}L - »
adapted to give a rectilinear movement
thereto 1 one direction, the said

| MOtor cas-
ing inclosing said poles and armature and
provided with a central opening through
which sald depending slecve passes and the
said rotating member extending over said
opening, substantially as described.
In testimony whereol I hereunto set my
hand this 6th day of April 1907,
SAMUEL LIPPIKRT.
In presence of—
War. M. Moxrog,
H. C. Boyp.
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