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T o all whom it may concern:

" Be it known that I, Joax W. APpPLIN, a
citizen of the United States, and a resident
of Indianapolis, county of Marion, and
State of Indiana, have invented a certain
new and useful Water-Pump for Internal-
‘Combustion Engines; and T do hereby de-
clare that the following is'a full, clear, and
exact description thereof, reference being
had to the accompanying drawings, in
which like numerals refer to like parts.

The chief object of this invention is to
provide in an internal combustion engine
and the like a novel and improved water
pump for cooling the same, and mounting
said pump upon the crank shaft of the en-

ine.
. One feature of the invention is in pro-

viding in an engine of the V-block type a
pump for cooling’ each block of cylinders in
the engine, and in providing the same with

_a combined housing and & combined rotor, -

the rotor being mounted directly upon the
crank shaft of the engine.

A further feature of the invention con-
sists in mounting the pump upon the for-

ward end of the crank shaft, and in utiliz--

ing the portion of the crank case of the en-
gine as a portion of the housing for the
pump. -

The full nature of this invention will be
understood from the accompanying draw-
ings and the following description: and
claims. ‘ ' :

In the drawings Figure 1 is an end view
of an internal combustion engine of the V-
block type, and the novel and improved
pump mounted upon the crank shaft of the

engine and connected with the water jackets-

of the engine. Fig. 2 is a side view of the
pump shown in Fig. 1. Fig. 3 is a sectionak
view. of the interior of the pump chamber
and rotor, and is taken on the line 3—3 of
Fig. 2 in the direction of the arrows. Fig:
4 is a central sectional view of the pump
‘showing the mounting thereof upon the
crank shaft of the engine and taken on the
line 4—4 of Fig. 1. Fig. 5 1s a cross sec-
tional view of the pump rotor driving means
and taken on the line 5—5 of Fig. 4.,

In the drawings 10 indicates the water
jacket of an internal combustion engine of

the V-block type to which this invention.

‘has been applied. 11 and 12 indicate re-
spectively water tubes connecting the pump

with the water jackets. 13 indicates the

crank shaft of the engine connected in the.
Upon the forward

usual manner thereto.
end :of said crank shaft there is mounted a

pump housing 14, the same provided with

discharge outlets 15 and 16 respectively
communicating with the water tubes 11 and
12. The pump is herein shown provided
with a plurality of inlet water tubes 17 and
18, the same supplying water to the respec-
tive water tubes 11 and 12 by means of a
rotor in the pump casing. Suitable conduit

17 and 18 and connect the same to a suit-
able radiator not shown. -
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‘means 19 are connected with the inlet tubes..

70

In Fig. 4 the mounting of said pump -

. upon the crank shaft is shown in detail.

Said shaft extends through the crank cas-
ing 20, and upon the forward end.of the
shaft. there is positioned the housing 14, the
same having an annular groove 21 cut in
the edge thereof. The crank case has a com-
plementary formed annular rib 22 codper-

_ ating with said groove. The housing 14 is

secured to the crank casing in any suitable
manner, such as by the bolts 23. In said
housing there is positioned approximately
midway a transverse partition 24, the same
forming one wall of the pump chamber 25.
A rotor sleeve 26 is secured upon the crank
shaft 18 by a forward and a rearward drive
member 27 and 27* respectively so that said
sleeve rotates with said shaft and is sup-
ported thereby.

The transverse partition 24 extends in-
wardly
guide wall 28 of the pump chamber. Ex-
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until the same forms a retaining

tending rearwardly of said transverse par-

tition is a cylindrical portion 29, the same
being concentric with said sleeve and said
shaft and spaced therefrom to form an an-
nular packing chamber 30. The packing
81 is secured in said chamber by means of an
annular packing ring 32, the same having a
conical face 33 for engaging and compress-
ing said packing within said packing cham-
ber. The packing ring is ‘also provided
with a rearwardly and outwardly extending
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annular flange 84 by which the same is ad-

" justably secured within the packing cham-

ber. A cap 35 engages said annular flange
and holds the same within said chamber.
Said cap is adjusted in position relative to
said chamber to compress said packing by
means of the interiorly threaded flange’36,
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the same being secured upon the threaded
end of the cylindrical projection 29. The
means for securing the cap 35 and holding
the same against rotation comprises a lock-
ing block or tooth 37, the same engaging a
slot 38 formed upon the exterior of the ad-
justable cap. Access to the cap 35 is ob-
tained through openings 9 in the housing.
The pump housing 14 is open at its for-
ward end and. by this means the sleeve 96
may be inserted upon the crank shaft and
keyed thereto, as described, the housing be-
ing closed by a front cover portion 39 se-
cured to the housing in any suitable man-
ner, as:by means of the studs 40 and the
nuts 41. Said front portion extends in.
wardly and forms a retaining wall 42 for
packing and the like. Extending forwardly
along “the sleeve and concentric with the
shaft is a cylindrical projection 43 threaded
upon its exterior and suitably spaced from
said sleeve to form a forward packing
chamber 44. In said chamber is secured the
packing 45, the latter being secured there-
1n by a ring 46 similar to the ring 34. Said
ring is secured in said packing chamber by
a packing cap 47 similar to the cap 35,
said cap being provided with s slot 48
adapted to be engaged by the tooth 49 for
securing said cap against rotation and in the
adjusted position. The pump chamber 25 is
thus formed within said housing and around
said sleeve and is concentric with the crank

- shaft.

Means for securing the sleeve rotor 26 to
the shaft 18 comprises a forward and a
rearward driving sleeve 27 and 51 respec-
tively. The rearward driving sleeve 51 is
‘provided with a plurality of throw-off rings
52 and is secured to the shaft 13 by suitable
‘means such as the key 53. The sleeve 26
and the driving sleeve 51 have abutting ends
which have suitable complement:ry tongues
and grooves formed thereon as shown in
Fig. 5. The abutting ends of the forward
driving sleeve 26 are similarly provided
with suitable tongue and g£roove connec-
tions as shown by the dotted lines in Fig.
4. The sleeve 27 is secured to the shaft 13
by a plurality of keys 60. The sleeves 26,
2? and 51 are secured against longitudinal
movement along the crankshaft 13 by a cap
50 having a threaded connection with the
shaift. ‘

The means for forcing the water from the

‘inlet tubes out through the discharge open-
ings and to the conduits 11 and 12 com-

- prises the curvilinear fins or blades 54 suit.
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ably secured in the pump chamber 25 to
a transverse blade supporting 55 of the
sleeve 26, herein shown in dish form. Said
blades are preferably of greater width near
the center than near the outer end thereof,
Fig. 4, the housing being similarly
formed and having an inwardly extending
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annular flange 56 separating the inlet por-
tion 57 of said pump chamber from the ro-
tary portion thereof. Said inlet chamber
communicates with the rotary portion
through the pump chamber 25, The rotor
discharges the water or cooling medium into
the discharge chamber 58, said discharge
chamber being in the form of g substan-
tially involute curve member imposed upon
the rotary portion of the pump chamber,

As shown clearly in igs. 1 and 3 the in-
let 17 supplies water to the inlet portion 57
of the pump chamber 25 and the blades of
the rotor carry the same to the discharge
chamber 58 from whence it is discharged
through the outlet 15. Similarly the cool-
ing fluid is supplied to the pump chamber
25 by means of the inlet tube 18 and is dis-
charged therefrom by means of the dis-
charge outlet 16. It will be noted that the
bump is thus duplex, although the same is
provided with but one housing or casing and
one rotor, .

It will also be noted that the crank shaft
of the engine is the main driving shaft of
this duplex pump, and in this manner
bower usually lost in friction is elimi-
nated.

The housing as shown is so constructed
that after the front cover portion 39 has
been removed from the housing and the cap
30 likewise removed from the shaft, the ro-
tor may be removed longitudinally of the
shaft. Tf desired the housing may be re-
moved by the shaft, or the housing and the
rotor may be removed from the shaft as a
unit after the securing means, such as bolts
23. have been removed. With this construc-
tion the parts may be readily removed and
the same are few In number and compactly
arranged.

While the invention has been described in
great detail it will be understood that the
broader features thereof are not to be lim-
ited by the details of the description, as
many modifications thereof wil] suggest
themselves to those skilled in the art.

he invention claimed is: '

1. In a fluid cooling pump for an internal
combustion engine or the like the combina-
tion with the crank shaft and the crank case
thereof, said crank shaft brojecting through
said crank case, of a pump housing secured
upon - said crank case and extending for-
wardly thereof, and surrounding the free
end of said shaft, said. shaft extending
through the same, and a pump rotor within
said housing and non-rotatably secured upon
the housing inclosed portion of said shaft.

2. In an internal combustion engiiie the
combination with the cranik shaft and crank
case extending through and beyond said
case. a housing secured upon the forward
face of said crank case and extending for-
wardly thereof to inclose the crank shaft

80

90

100

105

110

115

120

130



10

15

1,366,149

extension and having a pump chamber
therein, said housing having an opening in
the forward face thereof, a rotor within said
chamber non-rotatably and slidably mounted
upon said crank shaft for rotation there-
with, a cover for the open face of said hous-
ing, and means for securing said cover to
said housing, said pump rotor being slid-
ably removable from said housing and said
shaft when the cover is removed.

8. In an internal combustion. engine the
combination with the crank case and crank
shaft extending througli and beyond said
case, a housing secured to and extending
forwardly of said crank case and surround-

* ing said crank shaft, said housing being pro-
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vided with a pump chamber therein, a rotor
non-rotatably and slidably mounted upon
said shaft and rotatable by the crank shaft
in said pump chamber, and means for secur-
ing said housing to said crank case, said
means being removable for slidably remov-

ing said rotor and the housing from said

shaft.

4. In an internal combustion engine the
combination with a crank case and a crank
shaft thereof, a housing removably secured
upon said crank case and extending for-
wardly thereof, said crank shaft extending
forwardly through said housing, said hous-
ing having a pump chamber therein and an

opening in the forward face thereof, a parti-"

tion in said housing extending transversely
of the shaft and providing a packing cham-
ber, a rotor slidably mounted upon said
shaft and rotatable therewith and in said
chamber, and a cover for the open face and
removably secured to the housing, a pack-
ing chamber formed in said cover, said rotor
being slidably removable from said pump
chamber when the cover is removed and said
housing and said rotor being slidably re-

movable upon said crank shaft when the

housing is detached from said crank case.
5. In 4 fluid cooling pump for an internal

combustion engine or the like the combina-

- tion with the erank shaft and the crank case

thereof, of a pump housing secured to said
casing and extending forwardly thereof, a
partition in said housing extending trans-
versely of the shaft and forming a packing
chamber for the pump, a rotor rotatable in
said housing by the shaft, and adjustable
means associated with said partition, said
housing having an opening between said

‘partition and said crank case to provide

access to said adjustable means.
6. In a fluid cooling pump for an internal
combustion engine the combination with the

-crank shaft, of a pump rotor sleeve slidable

longitudinally of said shaft, a plurality of
sleeves secured to said shaft adjacent said

rotor sleeve and codperating means upon the

adjacent ends of said sleeve for driving said
rotor sleeve by said shaft.

7. In a fluid cooling punip for an internal
combustion engine the combination with the
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crank shaft, of a pump rotor sleeve slidable

longitudinally of said shaft, tongue and
groove means upon the ends of said sleeve,
complementarily formed driving means
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upon the crank shaft adjacent the rearward -

end of said sleeve, a driving sleeve secured
to said shaft and slidable thereon, comple-

mentarily formed tongue and groove means
codperating with the forward end of said

first mentioned sleeve to rotate the same, ana
means securing said driving sleeve to the
shaft to prevent longitudinal movement
thereon. ‘ ‘ ,

In witness whereof, I have: hereunto
affixed my signature. -

JOHN W. APPLIN,
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