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UNITED STATES

PATENT OFFICE.

ISAAC N. JOHNSTON, OF LOS ANGELES, CALIFORNIA.
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1,370,451,

Applica_tion filed Aungust 19, 1919. - Serial No. 318,534.

To all whom it may concern :

Be it known that I, Isaac N. JounsroN,
a citizen of the United States, residing at
Los Angeles, in the county of Los Angeles
and State of California, have invented cer-
tain new and useful Improvements in Deep-
Well Pumps; and I do heveby declare the
following to be.a full, clear, and exact de-
scription of the invention, such as will en-
able others skilled in the art to which it
appertains to make and use the same.

This invention relates to deep well pumps
of the rotary type. ’ '

An object of this inveéntion is to improve
the mounting of the pump shaft. - 7

One of the objects of the invention is to
facilitate the operation of such deep well
pumps by providing a . practical, efficient
and durable lubricating system for the shaft.

Another object is to provide a spring-

operated -piston .or other packing device
under continuous tension to assist in Form-
ing' a tight joint for holding lubricant, and
for preventing dirt, sand, and other waste
in 2 well from getting into -the bearings of
the shaft in such pumps.

Another object is to provide lubricant-.

holding compartments on the shaft of such
pumps and which are closed off from the
well, ‘

Another object is to provide a hollow
shaft for the rotating: members of such
pumps having its bearings protected from
the influences of the well. ‘

Another object is to provide a socket in
the lower stationary member of such pumps
to receive and hold a longitudinally pressed
or spring-operated piston to seat and seal
against the end of the driving shaft of the
pump, such end of the driving shaft being
provided with a hardened steel ring ground
fit on the end of the piston, preventing
substance in a well from entering the socket
below the piston and through the ground-
fit joint between the'steel ring and the end
of the driving shaft holding at the same
time the lubricant within the hollow driving
shaft.

With these and other objects as will appear
from the " following description and ap-

pended claims as well as from the accompa-’
nying drawing, the invention etc. ~In the

drawing,
The figure is a longitudinal, central, sec-
tional view. of the device normally the verti-

cal1 lsection when the device is disposed in a
well. ' :

The casing of the pump is made of sec-
tions or stages facilitating an enlarging or
reducing of the capacity of the pump.

The lowermost section 1 of the casing con-
stitutes practically the lower supporting and

“intake member; embodying the socket 2

for supporting the shaft end, the vanes 3
directing the water into the pump and sup-
porting the socket, and -the casing proper
with the flanges 4 forming the support for
the -following sections.:

The next casing section 5 practically com-
prises nothing but a housing and guide for
the lowermost runner or impeller 6. At the
same time, this housing 5 forms also the
connecting membper between the lowermost
housing 1 and the shell 7. . :

The shell or casing section 7 is construct-
ed 0 as to receive and house the upper por-
tion of the rotating runner or impeller 6

in a suitable recess or compartment 8 in its

lower end and has in its upper end another

‘vecess or compartment 9 to receive and house
-another ‘rotating runner or impeller, not

shown, such rotating runner or impeller fit-
ting with its lower end into the upper reeess
or compartment of the shell 7, as will easily
be understood from the drawing. -

Such pump casing sections as 6—7 can be
used in-any number to suit the exigencies
of a well, as depth, pressure, power required

~ to obtain a certain amount of water out of

the well, etc., as will easily be understood.

The top casing section 10 is provided with
a flange 11, designed to fit on the top end
or flange 12 of the uppermost stage.” The
upper end of the section 10 is provided with
threads 13, to-allow the connection of tubes
or well casings from the top of the ground
to reach into the well to the top.end of the
pump: for obtaining the water from ths
pump through such casing to the surface.
The ribs or vanes 14 support and connect
a hub -or shaft casing member 15 with the

pump-or-runner casing section 10.- A shoul-
- der 16 18 provided within the bore of the hub

15 projecting inwardly to form the support
for a sleeve 17. The sleeve 17 is provided:
as a bearing between the hub or shaft casing
and the driving shaft'18. To allow lubrica-
tion of this bearing, a shaft incasing tube 20
is in fluid tight connection with the upper
end of the bearing and extends upwardly
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to the surface. To allow such connection,
the sleeve 17 is threaded and tightly screwed
into the hub 15. A couphncr 19 connects
such tube 20 with the sleeve 17 and thereby
with the hub 15, as will easily be under-
stood from the illustration.

The driving shaft 18 is threaded at its
upper end as at 21, so that further shafts
can be connected to extend up to the surface,
such shafts to be -interconnected by the
couplings 22, a short portion of such cou-
pling only being shown in the drawing,
but it will easily be understood that any
coupling can be used.

A lubricant can thus be inserted, and held
between the tube 20 and the shaft 18 above
the sleeves 17.

Such lubricant and the inclosing tube 20
serve also to protect the driving and work-
ing shaft 18 over its whole lenorth from
the top of the well to the pump.

The lower end of the hub or shaft casing
member 15 and thereby the lower end of
this lubricating system is kept continuously
closed by a pressure actuated piston here
shown as the spring operated piston 23,
the spring 24 being inserted between the
shoulder 16 and the piston 23, and press-
ing the p1st0n 23 downw dldlv and there-
bV forming a suitably tight sealed joint
at 25 amnnst the annular shoulder 26 of the
dnvmo' shaft 18.

The lower end 27 of the driving shaft 18
is threaded and tightly screwed into a hol-
low pump- drlvm«r shaft section 28. The
pump driving section 28 is naturally of
suitable lencrth to correspond to the com-
bined len(rth of the several stages of a given
()r(rfml?atlon In the drawing, only one
pump stage is illustrated, but it will easily
be understood that any number of such
stages can be used and that the hollow shaft

28 can be of such length as to allow the se-

curing of a corresponding number of run-
ners or impellers 6 according to the number
of regular stages to make each stage com-
plete in such pump.

Each runner or impeller 6 is secured to
the hollow shaft 28 by a key 29.

The lower end of the driving shaft, that is
the combined shaft (driving shaft 18 and
hollow section 28), has its bearing at its
interior. A stub trunnion 30 is tig’htly
screwed into the socket 2 as indicated at 31
and locked in its position by the cap and
lock nut 32. The lining sleeve 33, is tightly
pressed into the hollow shaft 28, and is turn-
ably fitted over the trunnion 30. A locking
and bearing or seat ring 34 is tightly screwed
into the lower end of the hollow shaft
against the lower end of the sleeve 33.

This arrangement allows the keeping of a
lubricant for the bearing of the driving
shaft above the sleeve 17 between the tube 20
and the shaft 18 at the upper end of the
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driving shaft, while a lubricant, as oil, can
also be kept within the tube or hollow driv-
ing shaft 28 above and between the trunnion
30 and the sleeve 33, the latter being the
lower end of the driving shaft of the device.

In order that lubricant may be conducted
mto tube 28 beneath the annular shoulder 26
from the supply contained within the tube
20, a duct is formed in the lower end of
shaft 18, said duct comprising the longitu-
dinal pnt 18* and the transverse part 18>,
the former connecting with the hollow
chamber in the hollow shaft or tube 28 and
the latter opening at the exterior of the
shaft 18 opposite the inner wall of the an-
nular sealing piston 23.

Whirling “of the water within the device
is prevented or reduced by having ribs 87
forming the conduits in the lower <t“xt101nry
1oembers in practically an uprwht direction
toward the rotating member while the
conduits in the runner (or, if sweral run-
ners are used in a pump, in all of the run-
ners) ave formed in the lower end in an up-
right dirvection in continuation of the con-
duits 37, as indicated at 39; the upper ter-
mination 40 of the conduits in the rotating
member being formed in a suitably curved
manner as a continuation from the conduits
39 shightly projecting upwardly in an out-
ward direction to form proper conduits for
such rotating members for centrifugal
pumps. The conduits in the stages 7 are, in
the lower portion, curved to be a continua-
tion of the conduits 40 of the rotating mem-
bers, while the same conduits curve in their
u_ppu portion in an upwardly direction to
make the lower conduits 39 in the rotating
members a continuation of these conduits 42
in the stages 7, the conduits 41 being the
continuation from each of the rotating
members below each of the stages.

A piston 35 is disposed in the socket of the
member 1 below the ring 34. The ring is
preferably hardened and ground-fit to “the
end of the piston 35, so as “to malke a lubri-
cant sealing joint between the ring 34 and
the piston 35, The piston is naturally pro-
vided with piston rings to keep the lubrieant
within the socket and within the bearing of
the driving shaft, and to prevent any waste
from enteri ing such bearing. Any waste
that might enter the top end of the socket is
prevented from going any farther into the
socket by the piston and its rings, as will
easily be understood. The rotating mem-
bers 6, only one of which is shown, being
keyed to the hollow shaft 28, naturally hold
the shaft 28 in a certain p051t10n within the
pump and thereby the end of the shaft at a
certain point within the socket. The spring
36 is disposed within the socket below the
piston 35, holding the piston always tightly
pressed against the hardened steel ring 34
on the driving shaft 28, thereby forming the
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sealing joint between the bearing of the
shaft and the inside of the shaft on one
side and the inside of the pump on the other
side. The spring operated piston 23 and the
spring 24 at the top end of the pump pro-
duce the same effect as between the working
parts of the pump and the matter passing
through the pump, as will easily be under-
stood from the description above. The lu-
bricant surrounding the trunnion 30, may
eventually pass between it and the bearing
sleeve 33 downwardly and through the space
between the ring 84 and the piston 85 on one
side and the trunnion 80 on the other side to
come into the space below the piston sur-
rounding the spring 36, but the tightness of
the piston and especially of the piston-rings
preveats the lubricant from freely passing
the piston out of the socket 2 of the station.
ary member 1, as will easily be understood.,

By reason of the sectional construction
discloserl hereinbefore, it is possible to re-
new worn bearings or shaft parts in the
field or to increase the number of runners
and casing sections. By separating the up-
per casing section from the section 7 , shatt

section 18 may be removed and renewed; and -

the bearing 3 may be renewed by uncou-
pling shaft section 18 at 22, and removing
the coupling 19, giving access to the bearing
sleeve 17.  Similarly by separating the cas-
ing section above it from the section 1, and
pulling out the shaft, the trunnion 30 may
be removed and renewed. Also it will be
apparent that any number of runners or im-
pellersand the necessary runner sections mé,y
e supplied by separating the shaft 18 from
hollow sections 28,
from the casing section 7, supplying a sec-
tion 28 with the desired number of runners
thereon and superposing the necessary cas-
Ing sections 7, securing said parts together:

Having thus described my invention, what
I claim is:

1. In a mechanism of the class deseribed,
a rotary shaft, a casing surrounding said
shatt, a bearing sleeve for said shaft con-
nected to said casing, and an elasticyyield-
1ng packing device below said bearing sleeve
held under constant tension tending to seal
the space between the casing and the shaft
to prevent free escape of lubricant and in-
gress of grit.

2. In a mechanism of the class described,
a rotary shaft, a casing surrounding said
shaft, a bearing sleeve for said shaft con-
nected to said casing, an annular shoulder
on the shaft, an annular packing piston dis-
posed Detween the casing and shaft, and
means for yieldingly pressing the packing
piston into - contact  with said “annular
shoulder. '

3. In a mechanism: cf the class described,
a rotary shaft, a casing surrounding said

the casing section 10

8

shaft, a bearing sleeve for said shaft con-
nected to said casing, an annular shoulder
on the shaft, a packing piston disposed be-
tween the casing and shaft, and a spring
disposed between the bearing sleeve and the
piston and adapted to urge the piston against
said annular shoulder.

4, In a mechanism of the class described,
a rotary shaft, a casing surrounding said
shaft, a bearing sleeve for said shaft con-
nected to said casing, a shoulder within the
casing below the lower end of the bearing
sleeve, an external annular shoulder on the
shaft, a packing piston disposed between
the casing and the shaft, and a spring be-
tween the shoulder within the casing and
the piston, tending - to urge said piston
against said annular shoulder.

5. In a mechanism of the class described,
a pump casing section provided with vanes,

a central hub or shaft casing member sup-

ported by said vanes and carrying a bear-
ing sleeve, a rotary shaft journaled in said
bearing sleeve, said shaft projecting there-
through, and a packing device below the

bearing sleeve held under constant tension .

tending to seal the space between the shaft
casing member and the driving shaft to
prevent the free escape of lubricant and
ingress of grit.

6. In a mechanism of the class described,
a pump casing section provided with vanes,
a central hub or shaft casing member sup-
ported by the vanes, said shatt casing mem-
ber carrying a bearing sleeve, a shaft jour-
naled in said bearing sleeve, an annular
shoulder on the shaft, an annular packing
piston disposed between the shaft and said

shaft' casing member, and means for elas-
tically urging the packing piston into. con-

tact with the annular shoulder. .
7. In a mechanism of the class described,

a pump casing section provided with vanes,a-

central hub or shaft casing member support-
ed by the vanes, said shaft casing member
carrying a bearing sleeve, a shaft journaled
in said bearing sleeve, an annular shoulder
on the shaft, an annular packing piston dis-
posed between the shaft and said shaft cas-
ing member, a spring disposed between the
bearing sleeve and pisten, said spring tend-
ing to press the piston into engagement with
said annular shoulder on the shaft.

8. In a mechanism of the class described,
a pump casing section provided with vanes,
a central hub or shaft casing member sup-
ported by said vanes and carrying a bear-
ing sleeve, a shoulder within the hub or
shaft casing member below said bearing
sleeve, a shaft journaled in said bearing
sleeve, said shaft having an external annular
shoulder, an annular packing piston disposed
between said hub or shaft casing member and
said shaft, a spring disposed between the
shoulder within the casing member and the
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piston, and exerting its tension to force the
piston into engagement with said annular
shoulder.

9. In a mechanism of the class described,

a pump casing section provided with mne%,
a central hub or shaft casing member sup-
ported by said vanes, said shaft casing mem-
ber carrying a removable bearing sleeve, a
short shaft section journaled in said bearing
sleeve, said short shaft section having ends
constructed to be coupled with other sec-
tions of the shaft, and means wherehy an
extension casing may be detachably secured
in continuation of said shaft casing member
above the bearing sleeve,

10. In a mechanism of the class described,
a pump casing section having vanes, a hub
or shatt casing member supported by said
vanes, a beumg sleeve detachably secured
within said hub or shaft casing member so
as to have one end project therefrom, a coun-
pling engaging the projecting end of the
bearing sleeve, a shaft casing tube detach-
ablv engaging said cmn)hnO, and o rotary
shait ]omnaled within said Sleeve, concen-
tric with said shaft casing member and
tube.

11. In a mechanism of the class described,
a pump casing sectlon provided with vanes,
a hub or shaft casing member supported by
said vanes, a bearing sleeve detachably se-
cured Wlthm said hub or shaft casing mem-
ber and projecting therefrom, » detachable
coupling member seciired to the projecting
portion of said hearing sleeve, a shaff cas-
ing tube detachably secured to gaid coupling
membel, a detachable shatt section jour-
naled in said -sleeve concentric with said
tube and shaft casing member, and a pack-
ing device disposed between said shaft cas-
ing member and shaft section, said packing
device being under constant tepﬂon to close
the space Detween said casing and driving
shaft section in order to prevent free escape
of lubricant and ingress of grit.

12. Tn » mechanism of the class deseribed,
a rotary shaft having an annular shoulder,
a casing inclosing said shaft, an annular
piston disposed between said asing axul said
rotary shaft and yvieldably pressed against
said annular shoulder, and means to pre-
vent rotation of said annular piston.

13. In a mechanism of the class deseribed,
the combination of a rotary shaft having an
external annular shoulder, a casing sur-
rounding said shaft, an annulfn packing
piston (hsposed between said shaft and cas.
ing, the end of said piston m‘kag a snug
jomt with the annular shoulder, the joint
between the piston and casing being packed,
and means whereby said pl«ton 18 conqmntly
pressed elastically against said shoulder.

14. In a mechanism of the class described,
a stub or trunnion bearing, a hollow shaft
section fitted over and journaled on said

Qil
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trunnion bearing and having a lubricant
chamber beyond The end of said trunnion.
15. Tn a mechanism of the class described,
a stub or trunnion bearing, a hollow shaft
section, a bearing sleeve therein fitted over
and journaled snugly on said trunnion,said
hotlow shatt section providing a Tubricant
chamber beyond the end of said trunnion.
16. Jn a mechanism of the class described,
a stub or.trunnion bearing, a tubular shaft
section siceved over said trunnion and hav-
ing bearing engagement therewith and pro-
i a Iubricant receiving chamber above
of the trunnion, and an annular
o device auvlounfhnﬂ the trunnion
elastieally urged ag: unet the lower end
% the shaft section.
J 7. In a mechanism of the class described,
o stub or trunnion bearing, a hollow %hflft
section sleeved over said trunnion and hay
y ?mmm engagement therewith, a hu—
ring securved to the lower end of the
sockion, an annalar packing device sur-
ing the trunnion and elastically urged
ul ving, said hollow shaft section

tcbl

bricant chamber above the trun-

In 2 mechanism of the class described,
» or trunnion bearing, a votary shaft
m sleeved over sald trunnion bearing,
» o Tubricant reservolr in sald hol-
ft section above the end of said trun-
n, o hollow member surrounding the
er portion of said trunnion, an annulav
H&ton disposed between the inner
wL hollow member and said trun-
nion, and clagtic means constantly urging
s )mt’)} against the lower end of Said
- shatft section.
ln a mechanism of the class described,
a e ﬂl(m' supporting member, a stub or trun-
nion concentric with said hellow member
and supported thereby, a rotary shaft com-
prising a hollow end section sleeved over
said trunnion and vroviding a lubricant
reservolr above the upper end of the trun-
nien, an annular packing piston disposed
hetween the walls of said hollow supporting
member and the trunnion, and elastic means
tending to force said piston into engagement
with the end of said hollow shaft section.
20. In a mechanism of the class described,
a hollow supporting member. a stub or trun-
nion concentric with the wall thereof, a ro-
tary shaft comprising a hollow lubricant
containing portion sleeved over and bearing
on said trunnion and having its lower end
disposed between said trunnion and the wall
of said hollow supporting member, an an-
nular packing piston dlsposed between the
wall of the hollow supporting member and
the trunnion, means tending to elastically
foree said piston into engagement with said
ring and a packed joint between the piston
and the hollow supporting member.
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21. In a mechanism of the class described,
a pump casing section having vanes, a hol-
low bearing-support held by said vanes con-
centric with sald casing section, a stub or
trunnion fixed concentric with said bearing
support and spaced from the walls thereof,
an annular packing piston disposed between
sald trunnion and the inner wall of' said
bearing support, and elastic means tending to
force said piston toward the free end of said
trunnion.

22. In a mechanism of the class described,
an inlet pump casing section having vanes,
a hollow bearing support held by said vanes
concentric with said casing section, a stub
or trunnion bearing detachably connected to
the bottom of the hollow bearing support
concentric therewith and spaced from the
wall thereof, an annular packing piston dis-
posed between said trunnion and the inner
wall of said bearing support, and elastic
means tending to force said piston toward
the free end of said trunnion.

23. In a mechanism of the class described,
a trunnion- bearing, a casing concentric
therewith, a hollow shaft section sleeved

over said trunnion bearing and having a

lubricant chamber above said trunnion, an

annular piston having an external packing

disposed between said trunnion and said cas-
ing, and a spring urging said piston into
engagement with the lower end of said hol-
low shaft section.

24, In a mechanism of the class described,
a rotary shaft, a shaft casing inclosing said
shaft, a sleeve bearing for said shaft con-
nected with said casing adjacent the lower
end of the casing, a hollow rotary shaft ex-
tension below the casing, a runner secured
to said hollow shaft, a bearing for the lower
end of the hollow shaft, there being a lubri-
cant duct through the rotary shaft for con-
ducting lubricant from the shaft casing into
the chamber of the hollow shaft, and means
for conducting lubricant from the chamber
of the hollow shaft to the bearing for the
lower end thereof.

25. In a mechanism of the class described,
a driving shaft having a hollow end section,
a runner secured thereto, a trunnion bearing

over which said end section is sleeved and:

providing a lubricant reservoir above the
end of said trunnion, a casing surrounding
the shaft above the hollow section and a
bearing therein for the shaft; an annular
packing device between the lower end of
said casing and said shaft tending to pre-
vent. the escape of lubricant from said cas-
ing and the ingress of grit thereto. there
being a duet affording - communication
through the driving shaft between the driv-
ing shaft and casing and the lubricant reser-
voir of the hollow section of said driving
shaft.

26. In a mechanism of the class described,

5

the combination of a rotary shaft having a
lower hollow section, a runmer secured
thereto, an end bearing for the hollow shaft
section comprising a trunnion over which
said hollow section is sleeved providing a
lubricant reservoir above the end of said
trunnion, an external collar on said rotary
shaft above said hollow section, a casing
for said rotary shaft extending from said
collar upward, a bearing for said driving
shaft concentric with said casing, an annu-
lar packing piston disposed between said

~casing and said driving shaft, means for

continually urging it against said shoulder,
there being a duct In said driving shaft plac-
ing the casing and the lubricant chamber of
the hollow section in communication.

27. In mechanism of the class described,
a rotary shaft having a hollow end sec-
tion, an end bearing comprising a stub or
trunnion over which said hollow end section
is sleeved, there being a chamber for lubri-
cant within the hollow section above the
end of the trunnion, a runner secured to the
hollow section, a pump casing surrounding
said hollow shaft section, a shaft casing in-
closing the shaft above the hollow section;
a bearing for the shaft connected to and
concentric with said casine, a packing de-
vice' at the lower end of said casing, said
packing device having a constant tendency
to close the space between said casing and
shaft whereby to lessen the escape of lubri-
cant and prevent the ingress of grit, there
being a-conduit for lubricant from the space
between said shaft and casing into the cham-
ber of the hollow shaft section, and a pack-
ing device surrounding the trunnion bearing’
and constantly urged into position to lessen
the escape of oil between said trunnion and
hollow shaft section and prevent the ingress
of grit, ,

28. In a mechanism of the class described,
a sectional rotary shaft, the end section of
which is hollow, a runner secured to said
end section, a sectional pump casing sur-
rounding said hollow shaft section, a stub
or trunnion bearing supported by the lower
pump. casing section over which trunnion
bearing said hollow shaft section is sleeved,
the upper runner section supporting a cen-
tral hub or shaft casino member, a bearing
sleeve within said shaft casing member in
which said rotary shaft is journaled, a pack-
ing device having a constant tendency to
close the space between said casing and
driving shaft, a packing device constantly
tending to close the joint between said trun-
nion and hollow shaft section, there béing
a duct placing said hollow shaft section in
communication with the space between said
casing and driving shaft.

29. In a mechanism of the class described,
a votary shaft, a runner secured thereto, a
pump casing -comprising a lower section,
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a step bearing for said shaft connected to
the lower pump casing section, a second
detachable pump casing section supported
on said lower section and codperating with
the runner, said second section baving a
guide seat for the runner and a third de-
tachable pump casing section supported on
said second section, said third section hav-
ing a lower opening of a diameter as great
as that of the runner.

30. In a mechanism of the class described,
an upper pump casing section having vanes,

a hollow hub or shatt casing member sup-.

ported by said vanes, a bearing sleeve car-
ried by said shaft casing member, a rotary
shaft section journaled in said bearing
sleeve, said shaft section having a lower
threaded end and an external shoulder be-
low said bearing sleeve, a hollow shaft see-
tion threaded to said threaded end against
said shoulder, a runner carried by the hol-
low shaft section, a pump casing section
surrounding said hollow shaft section ani
adapted to fit against said upper pump
casing section, a lower pump casing sec-
tion, a trunnion bearing supported by said
lower pump casing section, said hollow
shaft section being sleeved over said trun-
nion.

31. In a mechanism of the class described,
a rotary shaft having a lower hollow section,
a runner secured to said hollow shaft sec-
tion, a shaft casing surrounding that part
of the driving shaft above the lower hoi-
low section, a section of a pump casing se-
cured to and supporting the lower end of
the shaft casing, a lower section of pump
casing supporting a stub or trunnion bear-
ing over which said hollow shaft section is

1,370,451

sleeved and providing a lubricant chamber
above the trunnion, separable pump casing
sections between said upper and lower pump
rasing  sectlons, a packing device at the
lower end of said shaft casing, there being
a conduit through said shaft whereby lubri-
cant may flow from the shait casing to the
chamber in the hollow shaft section. .

32. In a mechanism of the class described,
a easing section-having a central socket, a
trunnion bearing disposed concentric with
the wall of said socket, and removably se-
cured in position.

32. In a mechanism of the class described,
a votary shaft having a runner secured
thercto, a casing section surrounding said
runner, and having an opening in its lower
end of a diameter as great as the largest di-
ameter of the runner, and an opening at its
upper end conforming to the lower portion
of a runner so as to form a guide therefor.

34, Mechanizm of the character disclosed,
comprising a pump casing, a hollow shaft
therein; a punap runner on the hollow shaft,
andd o further upper shaft conunected with
the hollow shaft.

35, Mechanism of the character disclosed,
comprising a pump casing, a hollow shaft
therein, a pump runner on the hollow shaft,
and a further upper shaft connected with
the hollow shaft; there being a bearing pro-
vided for said further upper shaft, and a
duet provided in said upper shaft whereby
a circulatory system is provided through
said hollow shaft and said further upper
shaft.

In testimony whercof I affix my signature.

ISAAC N. JOHNSTON.
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