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To all whom it may concern:

Be it known that I, LEON DELBERT LIBBEY,
a eltlzen of the Umted States residing at Du— |

luth, in the county of St. Loms and btate of
anesota have invented certain new and
useful Imprm ementsin Dredging and Mining
Pumps, which are fully set forth in the fol-
lowing specification, refer ence being had to
the accompanying drawings, in Wth]l-——-

FFigure 1 represents a. lonnltudmal vertical
sec’mon of a pump embod‘ymﬂ' my invention,

the shaft and driving-pulley thereon being in

- full lines; Fig. 2, a front end elevation of the

20
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same w1th the head removed; Fig. 3, a cross-
section thereof, taken on the hne 51 3 of Figs.
1 and 4; Fig. 4 a detail lon ﬂ'ltudmal section
taken on 'the line 4 4 of Kig. 3; FKig. 5, a side
elevation of the revoluble head or forcmﬂ' de-
vice of the pump detached; Fig. 6, a vertlcal

section thereof, taken on the lme 6 6 of Fig. 5;

Fig. 7, a plan view of one of the blades of th_e
revolving head detached and on the outer or

convex side thereof; Fig. 8, a similar view of

the same on the inner or concave side; Fig. 9,
a detall plan showing one side. of the outer
mounting of the driving-shaft; Fig. 10, a de-
tail seetlon taken on the line 10 10 of Fig. 9;

Ifig. 11, a detail section taken on the line 11 11
of I‘w‘ 10; Fig. 12, a plan view of one of the

horseshoe collars deta,ehed Kig. 13, a longi-

tudinal section of the pump proper a,lone
taken on thesamelineasin I'ig. 1and showmn

a modification in constructlon and Fig. 14, a

detail section taken. on the hne 14 of Flﬁ' 2.

In the drawings, Figs. 1, 2, 13, and 14 are
upon one scale, Figs. 3 and 4 upon another
and enlarged seale, Figs. 5, 6, 7, and S upon

- a third scale, still more enlarged, and Figs. 9

t0 12, mcluswe upon a fo urth :_;md stlll fur ther
enlarged scale.

My invention relates toa pumpmﬂ‘ machine
which is designed not only to move large

- bodiesof w atel butalsoto move coarse ﬂ'ra,vel

45

50

and sand-—in fa,ct stones of quite la,rwe size— |

thereby providing a pump which may be prac-
tically used as a subsmtute for dredges and
steam-shovels in deepening harbors, canals
and rivers, and is applicable to succeqsful use
in placer-mining or mining in streams or
rivers where ﬂ'old exists, espeemllv In moun-
tainous regions.

------

Wha,t may be called the “fundamental”

- featul es of this structure are a circular cyl-

inderor caseand a revoluble winged or bladed
head arranged within said cylmdel and acting gz

as the real foremﬂ' device of the machine, the

Case or cylinder bemﬂ' provided with an inlet-
opening at one end and ‘an outlet-opening at
the other. I'am aware thata revoluble pump-

| ing devwe is 0ld and well known; but the con- 60

st1 uetion and operation of the dewce, which,
broadly speaking, may be thus termed in the
presentcase,are qmte ditferentfrom an ythlno'
heretofore known to me. In the present in-
vention this revoluble forcing deviceisa head 65

or short shaft within the cyhudel armed or

provlded with a series of wings or blades,

which, in general terms, may be sald to run
-Ienfrthmse of the head, but are arranged spi-

mlly thereon. These blades and the head to 10
which they are attached are arranged length-
wise of the cylinder, but extend only & part
way of. the cylinder length, the space which

they oecup} being at the 1nlet end of the cyl- .

mder while at the outlet end quite a portion 75

of the cylinder is practically an ‘unoccupied
‘chamber, though, as will appear later on, it
is not 111tended by this expression that thele |
| is nothing whatever in this end of the eylin-

der. In operatmn the shaft carrying the &o

‘winged head is revolved with great rapidity,

and the peculiar shape of these blades, in con-

|'nection with the arrangement of thls device
and the cylinder, 1s su(,h that water or any

other substance is drawn into the cylinder at 8 5

‘the inlet, where it is acted upon by the said

blades in very much the same manner as pro-
peller-bladesact upon water; but,as will here-
inafter appear, the peculiar f01 m Of the blades .
results in deflecting the water or other sub- go-

| stance drawn in at the inlet toward the cen-

ter of the cyhnder which may be called the

‘“ pump-cylinder,” and at the same time drives =
it back with great force toward the compara-
tively free space at the outlet end of the ¢yl- 95
inder. This construction and relative ar-

rangement of the main features referred to.
'produce a pump which, whilein general terms
it may be calleda “ rotatm o7 pump,obvmusly |

fers in construction and operation from 100
‘“centrifugal”

dif
what are generally known as

pumps.
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Theinvention consistsin these fundamental
features of the structure mentioned above
and also many more specificdetailsin particu-
lar devices and combinations thereof which

‘need not be specifically pointed out at this

stage of the description. They will all ap-
pearin the detail description which I will pro-
ceed to give of the construction and operation
of apump embodying my.invention, with ref-
erence to the accompanying drawings, 111us-
trating the same, after which the improve-
ments which I believe to be new and desire

to secure by Letters Patent will be more defi-

nitely stated in claims.

In the drawings, A represents the main or
supporting frame of the pump, consmtmn of
a base or platform ¢ and standards a’ a2, the
former at what may be called the “pear” end
of the platform and the latter some distance
in front of the same. This frame is prefer-
ably of metal, and the platform may be of any
desired form of construction. In the draw-
ings it is skeleton, being made with side bars
and er oss-bars, as ‘indicated in Fig. 1.  The
pump is mounted on this base--support the
cylinder being mounted on and secured to the
front portion thereof 1'his eylinder is con-

- structed in a special way, whlch WIH now he

30

desecribed.

An outer cylmder or shell B is made of
slightly - larger diameter than actually re-
quired. At each end on its under side it is

- provided with short legs or standards b, hav-

35

40

“under side is a similar aperture b4,

50
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60

to 1n any ordinary way.

differs from the one in. frout.

ing flanges b0’ at their Tower ends, by means
of whlch they are bolted to the Lwo Cross-
beams at the forward end of the base, asseen
in Iigs. 1and 2. 'When this cyhnder 1S prop-
erly 1]101111‘(6(1 on the base, it is located hori-
zontally thereof, and at one side, near its rear
end, 1t 1s provided with a larﬂ'e side opening
b, which is the outlet of the cylmder This
eylmder is also provided with a side opening
0° about midway of its length, which is at the
top of the cylinder when the latter is mounted
In working position, and at the opposite or
A head
C is constructed to close the front end of this
cylinder,being fitted and firmly secured there-
- Different means for
this purpose are so well known that is not nec-
essary tomake any specific description of such
devices here. This head is provided with a
large central aperture ¢, around which is a
ﬂnnwe ¢', projecting outward from the head.
and formmg a kind of tubular passage to and
through the head, which is the inlet to the
cylmder The head D, at the opposite orrear
end of the cylinder, is in a general way like
the front head C and is Secured to the rear
end of the cylinder in substantially the same

way as the head at the front end thereof; but
in some important particulars this rear: head
The latter has

a plain interior face; but the rear head is pro-
vided with a larﬂ'e strong projection d, ar-
ranged centrally of the hea,d and eitendmn‘
1nwm*d nearly half the len n*th of the eyhnder. ;

|

- This projection or nose on the rear head com-
‘mences quite near the outer edge thereof and
extends inward on a curved lme so that it
gradually decreases in clrcumference for

about half its length and then follews a
straight line the remaining dlsmﬂce, so that
the extermr surf&ce of this piece will present
two sections, " gradually tapering on a
curve a,nd_'the obhu' d?, perfectly straight.
T'his interior proj ection of the rear head is 1n-

tended as the journal-bearing for the main.

shaft, as will presently be described, and for

this purpose is bored centrally thmuﬁ'h head

and projection, the opening, as seen in the
drawings,consisting of three sections—a short

outer one d?, one, d4 at the inner end a little

longer and a httle less in diameter than the
former and a middle section d° between the
two and contracted more than either of them.
On the outer face of the head D thereisa ¢ir-
cular flange df, projecting outward a short
distance ::md surroundmn the central opening
in said head, being armnwed at a little dls—
tance outmde the la,tter

Within the cylinder B thereis also arranged
a second cylinder E, fitting closely within the
outer cy]mder‘ and cons1st1nn of a body ¢ and
a loose head ¢ at the front eud thereof just
within the front head of the outer cylinder
and provided with a central aperture e, cor-
responding to the similar aperture in the ad-
jacent head of the outer eylinder. This in-
ner cylinder is not provided with a head at its
inner or rear end, but fits directly against the

inside of the said head. This inner eylinder

is also provided with side apertures e® e,

~which correspond and register with the simi-

lar openings 5% b*in the outer cylinder. The
complete cylinder or case is therefore com-
posed of two separate parts—an outer and an
inner cylinder, the latter being fitted nicely
within the former and held thereu_l by its re-
spective heads. The inner cylinder is re-

movable bodily from the outer by detaching

the front head and certain side pipes which
will be hereinafter explained. The means
for securing the heads of the outer cylinder to
the body thereof, as shown in the drawings,

are adapted to facilitate the attachment ‘md
detachment of the heads for various pur-

poses, including the removal of tlie inner cyl-
Inder just mentlon ed, and a description there-
of will be given toavoid any misunderstand-
ing. At the end of the said cylinder thereis
an annular flange projecting outward at right
angles to the cylinder axis and provided with
a series of recesses or notches 0% The cyl-
inder-head is larger than the cylinder proper,

its cu*cumference (301‘1‘991)011(111]# to the outer
edge of this flange, and it is provided with a
serles of notches or recesses 0', correspond-

ing to those in the flange. Short arms or
bolts B’ are hinged at their inner ends to the
cylinder, just back of the flange thereon, and

are adapted to swing down mto the ad;]acent'

notches located, 1*espectwely, in the body and
head of the ¢y lmder as described above, and

7o
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upon their outer ends, which ijroject a little

beyond the cylinder-head when swung down
into the notches strong nuts 0° are turned,

by means oL which the parts are securely fas-

tened together, while at the same time they

may be easily released for detachment, asmay
be required. The construction at the oppo-
site end of the cylinder is substantially the
same, and the above description applies there-
to. A short pipe I 18 set 1n the side openings

- of the two ¢ylinder-cases, terminating at its

L5

20

- ¢ylinder, |
A hub G+ is constructed with a eone-shaped.

iion being adapted to enter the inner section

30

35

outer end in a valve-case f, in which is seated
a valve 7' for controlling the passage through
this pipe into the interior of the eylinder. A
similar pipe F' is inserted in like manner in
the under side openings of the cases, termi-
nating also in a valve-case /%, in which is
seated a valve f°, by means of which the pas-

sage to the bottom of the cylinderis also con-

trolled. DBoth of these pipes are detachable
to permit the taking apart and putting to-
gether of the several parts of the cylinder.
1evoluble pumping device is mounted in thls
which will now be deseribed.

head ¢, from the larger end of which projects
a short cylindrical section g of less diameter
than the larger diameter of the cone, this sec-

d* of the central opening in the rear-head pro-
jection, thisextension from the cone being the
journal of the latter, and the opening d‘* the
bearing thereof, in Wthh it is neatly ﬁtted by
a, bu_shing-slee've g°. The greater diameter
of the cone 1s-equal to or perhaps a little

- greater than the diameter of the inner end

40

45

55
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of the head projection d,so that when mounted
in the latter the back of the cone will set up
against the end of the projection. It may be
here stated that this particular feature of con-
struction in which the cylindrical section ¢,
integral with the cone,is journaled in the
opening d* of the projecting rear head has
very marked advantages over one in which
the shaft alone furmshes the bearing, inas-

much as in the latter case the great Welﬂ'ht-

of the head would beborne by the shaft alone
producing a bending and shearing stress upon

1t, while by my con struction a great portion of:

the weight of the head is sustained directly by
the plojeetion d. Theincreased diameter of
the section ¢’ furnishes an adequate diameter

for the ;]ourlml bearing and also a length of |

the bearing sufficient to withstand the severe
stress to. which the revolving head i1s sub-
jected. The cone gis provided with a series
of flanges arranged in pairs on the surface

of the cone, running lengthwise and spirally
thereof. Oneof these flanges g° may be called
the ‘“ front” flange, because it lies first in the

revolution of thehead. Justaslightdistance
back of each of these flanges is a flange ¢*,
similar to the front flange, except that it 1s
considerably wider, so thab it projects out-
ward beyond the latter. ~ These two flanges

are parallel to each other and obviously pro-
vide a narrow groove or channel between

t them.

A

vided with a series of apertures ¢°, extend-
ing lengthwise thereof and just above the
outel edﬂe of thefront flange. Blades Hare
made of a peculiar fmmand adapted at their

inner ends to be set into the spaces between
‘the respective pairs of flanges on the cone,

and are secured thereto by means of bolts ¢°,
passing through openings in the respective
blades and the apertures ¢° in the wider
flanges, the bolts being secured by nuts g7,
by means of which the blades are firmly fixed
in place affer they are mounted in their re-
spective seats. In the drawings three such

03

‘The wider or back flange is also pro-

75

80.

seats are shown on the cone, thus provldmn _

for mounting three blades thereon which is
the number preferred, though 1t is not in-

tended to limit this invention to any particu-
lar number of blades. Kach of the blades is

formed on a regular spiral twist, which is de- -

termined by good judgment and taste.
spiral twist of the flanges on the cone is the
same as that deter mmed for the blades, so

that the latter will be accurately s __edt_ed in

each pairof flanges. The blades are not per-

The

Q0

fectly straight- faced—that i is, the lines on a

“straight cross-section of the blades will not

be strawht their entire length. Xach blade

05

18 (,urved at its outer edge, thls curve being

toward the front—that is, in the direction in
which the deviceis tobe rotated. ‘Thiscurved

‘edge h is shown in Figs.:2, 6, and 7 of the

drawings, and is also mdlcated in Figs. 5 and
3, from which it will be seen that the edge of
each blade is curved inward and forward.
Each blade is also constructed with a short

curved section /' at its rear end—that is, the
“end at the rear or largest portion of the con-

100

105

ical head. The bend orcurve of this section -

is‘inward, the same as the edge bend, but it

is backward instead of forward and its direc-
tion is lengthwise instead of crosswise ot the
blade. These blades are considerably longer

IIO

than the conical head on which they are

mounted—in fact, they are nearly twice as

long—and their outer or front ends h? project-

ing beyond the conical head, are somewhat

narrower than the portion of the blade lying.
‘along the sald head, the cut being made on.
‘the inner edge of. said blades, these front
‘ends being only a little wider thzm the rear

ends,’fr'om which point each blade is gradu-
ally widened to correspond with the cone,-at

‘the outer end of which there is a sharp cuf

Ii5

120

outward again, making rather a straight -

shoulder 7% at this point, which setsthe inner
edge of each blade out considerably from the.
cone the 1est of itslength. The wider or back
flange ¢*is, however, extended out beyond
the cone, thls extensmn being along the whole .
length of the eouespondmﬂ bla,de the said-

flange being also eut away at the outel end.

of the cone in about the same way as the

25

blade; producing a like shoulder g8 and fol-
lowmo* the inner edge of the blade, to which

1t 18 bolted its entire-len ﬂ*th

This extension.
or continuation of the said flange obviously
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- Ifig. 1.
| and opens into this space, tllrouoh which wa-

strengthens the outer progectmﬂ ends of the
blades

A steel shaft T is mounted in suitable Jour
nal-bearings on the standards or pedestals '
a®, and thence passes forward into the central

‘opening in the rear ¢ylinder-head and its pro-

jection to the 30111‘1:13,1 of the blade-cone, into
the end of which it is secured by a thr eﬂded
connection, as seen in the drawings, or any
other means suitable for the purpose. 7This
18 the main or driving shaft of the pump, and
1t has a bearing within the projection on the
rear cylinder-head, formed by a sleeve-bush-
ing ¢ setin the middle section d® of the said
projection. "T'he shaft is also supported just
in rear of the cylinder by a kind of journal-

bracket K, which consists of a head fc, pro-

jecting beyond the cylinder and provided
with a bearing for the shaft. Just inside of

this journal- Seetlou there is a flange k', ex-

tending outward some distance, circular in
form and adapted to closely fit within the
flange on the outside of the rear end head, and
1n51de of this flange there is a tubular ezten-
sion 4%, adapted to fit the largest section d*
of the buu'lnﬂ* in the projection d, the opening
of this last- 1mmed section and the flange be-
ing larger than the shaft, so as to provlde a

space between the two and between the sleeve

¢ and the head £ of the bracket, as seen in
A pipe J passes through the bracket

ter may be delivered into the said space. This
pipe may be connected with a tank or any
suitable device fordelivering clean water into
this space or chamber under pressure. The
central opening in the outer or projecting
head /& of the bracket is enlarged part way,
thus providing an opening or k111(1_0f socket
k%, somewhat larger than the main shaft, and
therefore there will be an annular space be-
tween the two. A separate bearing-box L. is
constructed to fit into this enlarged opening
in the bracket, being composed of a tubular
section [, adapted to fit into the said bracket,
and a flange l', projecting therefrom,by which
it is Secured to the br acket by means of pins

[, secured to the bracket gnd threaded for the

applwatwn of nuts outside of the box. The
central opening through this bearing-box isa
little larger than the main shaft t0 permit a
bushing 1 to be inserted between the two,
the bushmn* being in the form of a short tube
3, at the inner end of which is a flange [*,
adapted to set up against the inner end of the
sald bearing. These parts are intended to be
adjusted so as to leave some space between
the inner end of this box-bushing and the cen-
tral portion of the bracket,which closesaround
the shaft like a bearing, whlch space may be
used for lubricating purposes or to receive
some of the Iubrmatmw material slowly com-
ing through from the laro er chamber in front.
The bem*mwe of the main shaft in the pedes-
talsa’a*are also supplied with bushmn'—s]eeves
a® a*, the former on the rear pedestal a, and

_1110* flange or wing a’ the outer

| 7/, fastened thereto and arranged between the

two pedestals, as shown in the drawings,
though of course this particular arrangement
is not an absolute necessity. In the opera-
tion of this pump-shaft, armed with blades, as
shown, it must be obvious that the pump In
action is essentially a pressure-pump, as will
be hereinafter more fully explained. There
18, therefore, a very strong thrust-pressure
endwise of the shaft and toward the bladed
end thereof. It i1s of special importance,
therefore, to provide a strong and safe resist-

ance to this end thrust; otherwise tlie utility
and durability of the pump are uncertain.

The devices for this purpose will now be de-
scribed. |

The rear end of the main shaft is extended
some distance beyond therear pedestal ¢’ and
1s provided with one or more collars, either
made independent of the shaft and fastened

securely thereon or preferably forged with

the shaft. In the drawings two such collars
are shown, one, 73, at the extreme rear end of
the shaft and the other, 7%, a little distance
in front of the other. The head or cross-bar
@’ of the rear pedestal, in which the main
shaft is journaled, is extended at each side
of the said shaft, forming a kind of project-
edge of which
18 enlarned and 1s perfomted by an aperture

a’, ehtendmﬂ lengthwise thereof and enlarged

from the e}:tremities most of its leugth, as

seen in Ifig. 10. In each of these perforated
wings there is mounted a strong rod M, one
end of which, m, is adapted in size 0 the
apertures Bhrou ﬂ*h the wings—that is, the
smaller or end portlons thereoi‘ The other
end or outer section, m/, of the rod is larger
than the former, and the smaller end of each
rod is thrust in through the perforated wing

from the rear thereof until the shoulder

formed by the enlargement of the outer sec-
tion of the rod strikes againgst the said sup-
port, when the front end of the rod will pro-
ject slightly beyond the front of the pedestal-
wing, and, being threaded, a nut m?°is turned
thereon, by means of which the rod is se-
cured in its mounting as firmly as may be
desired. The rear or larger ends of these
rods, projecting backward from the rear of
the pedestal, are threaded, as seen in Kigs. 9
and 10, and extend about as far asthe shatt.
On these threaded ends are fitted suitably-

threaded nuts, which are intended to be ar-

ranged in pairs, corresponding to the number
of «;ollars on the main shaft. T'wo of these
collars being shown in the drawings, there
are t,herefore two pairs of nuts to eouespond
one pair m® m! being at the rear end of the

‘rods and adjacent to the rear collar on the

main shaft, the former being the extreme

outer or rear nut and the latter inside there-

of. The other pair m® m’ are similarly ar-
ranged with reference to the second or inner
collar and in the same order, respectively.
One or more collars N, the number of these

the shaft I is provided with a drwmw-pulley | collars corresponding $o the fixed collars on
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the shaft, are provided, beiug' adapted to be
placed upon and embrace the main shaft and
also the side rods. In general features they

are of the construction sometimes called
““horseshoe-collars” and are constructed with
a ceniral portion n of considerable thickness

to give strength, with a recess or large notch
n’ opening inward at one edge thereof and

“concave at its inner wall, producing a form

IO

£5

20

something like a horseshoe,

11.
projects a short arm or flange n° somewhat

narrower than the central seotlon and each

provided with a notch or recess n° in one
edge, corresponding in shape and arrange-

ment to the central opening, but considerably
_ The central opening of this horse-
shoe-collar is adapted to fit over and embrace:

smaller.

the main shaft, while the openings in the side

projections are adapted in like manner to fit
over and embrace the respective side rods.

In adjusting these devices for operation the

main shaft must be at rest and thrast to the

rear as far as possible. The nuts on the en-
larged threaded rear ends of the rods are set
in such relation to the members of the respec-

tive pairs that one of these horseshoe-collars

may be applied to the main shaft and the re-

' spective side rods, as stated above, their ex-

35

. then turned up against the other side of the
horseshoe ends to hold them ﬁrm]v in posi-

40

 tremities droppinginto the space. between the

respective pairs of nuts. The outer or rear
nut of each pair is set out before this appli-
cation so far that the horseshoe-collar may be
forced up firmly against the

the ends of the horseshoe. Therear nutsare

tion. This mounting is shown in and will be
understood from an e*{ammat[on of Figs. 9 to
12.

by reason-of the shoulders at the front ends

of the threaded sections, which set up against

thesupportsof the rods, asalready explained.

Then the horseshoe-collars are firmly set in

50
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position by means of the nuts on the threaded
rear ends of these rods, the nuts on the latter

being sufficient to set theee horseshoe collars:

fixed collars on the main shaft
The thrust force

up aﬂ‘amst the
W 1t11 all the force desired.

exerted on the shaft in operation therefore
will be distributed among these parts and a

very strong and sufficient resistance to such
thrust force will be provided. The horse-
shoe-collars are preferably faced with bronze

or some other good antifriction metal to se-

cure a suitable contact with the fixed collars

on the shaftt.
- The oper ation of this pump is as follows:
The inlet to the cylinder is of course con-
‘nected by a suitable conveyer with the body

of water or any other material which the ma-
chine is adapted to move and the outlet 1s
properly provided with any usual discharge
and conducting device.

|

as seen in Kig.
FlOIIl each side of this central por thIl_

ixed collar on the
nain shaft 1mmedlete1y in rear thereof by
turning up the front nuts of each pair against

The side rods mounted in the rear ped-
‘estals are held firmly against a forward thrust

The dI’lVIHU‘ force is |

‘volving hub and blades.

-of material through the inlet.
of the spiral bledes in forcing the material
back into the receivin ﬂ*-ohamber is also facili-

then set in operation and the main shaft ro-

tated at a very high rate of speed, the rota-
tion being in the dir ection indicated by the ar-
rows in the dr awings. Obviously this move-
ment of the main shaft producesa correspond-

ing rapid rotation of the hub G, with the spiral,

The effect of this

_1annes mounted thereon.

| e,p1d rotation of the winged hub will be to

draw the water or other _matelml through the

inlet into the cylinder and force it back into

the open space of the cylinder in rear of the
blades, which may be called the ‘‘receiving-
chamber.” Theshapeof thebladesissuchthat

what are known as “rotary pumps” or ‘‘cen-
trifugal pumps.” Inthese latter well-known
struotures the normal action of the blades is
to force the water or other material outward

against the inside of the casing, but in the
pr esent improvement the action is almost di-

rectly opposite. The inward and forward
curves of the blade edges described above act
in their rapid 1evolut10n to turn the material
inward toward the center of the oylmder or
case instead of outward, and then their spiral
form produces the usual effect of foreing the

material backward, so that the rapid revolu-
tion of these bledes draws the material into

toward the oenter of the cylinder and drn ing

it with great power into the receiving- eham- |

ber of the cylinder or casing in rear of the re-
The cutting away
of the inner edges of the blades in front of
the cone feollltates this action, as it provides

a kind of free central space for the admission
 The funection

tated by the backward bend at the rear end
of each blade, which obviously assists in fore-
ing the materlal into the receiving-chamber

as ltls delivered at the rear end of the revolv-

ing wings, for being bent backward it relieves
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theiractionin this revolutionis differentfrom |

90.

| 95
the eylinder or casing and then forces it back-

‘ward therein, at the same time turning itin

100
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the resistance to this delivery, the action be-

ing something in the nature of an incline act-
ing t0 move some substance forward. . This
aotlon wonld not be obtained if the rear end

115

of the blade were straight instead of curved

backward, and if the bend were in the oppo-
site direction—that is, forward—1t must be

obvious that it would act in the opposite way
and tend to obstruct rather than assist the

forcing of the material into the receiving-

ohamber The real effect -of the revolving

hub and blades is complex. The tendenoy
when the material first entersis outward from

the hub, butis also at once turned inward by

the bent edges of the blades, so that the real

120

125

movement is apprommately oentral along the o

blades into the receiving-chamber, into whwh

it is forced by this aomon the result being
facilitated by the b&okwerd bends at the rear

ends of the blades.

for eed mto the receiving-chamber with. a, high

130

The water and other ma-.
terial which enter the pump are therefore
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pressure, and under this compression they

IO

are forced out of the
the discharge or outlet opening.

Tecelving- eh amber.

The power of this pump i1s so great that it
1s adapted to effectually act notonly on bodies
of water, but also for pumping sand and
gravel, even very coarse gravel, so that it 1s
available as a substitute for dredges or steam-
shovels in deepening harbors and rivers and
other like purposes. As stated early in the
description, the outlet is at the bottom of the
Water of course will be
IHeavier

driven out readily.

- as sand and gravel, will fall by grawty more
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the spiral blades of steel.

or less to the bottom of the receiving-cham-
ber and will be carried out therefrom by the
swirl and pressure caused by the rotating
spiral blades. It is evident that the great
force of the revolving hub and blades men-
tioned above will result in a very severe thrust

force upon the main shaft in the direction of
its length and toward the front end of the

pump. An 01‘(111131*37 mounting of the shaft
would be hardly sufficient to Wlthsmnd this
force, but the collar-mounting at the rear end

thereaf, described above, obviates this diffi-

culty and resists the thrust force with per-
fect success. Themainshaftisof steel. The
hub, with conical head and flanges, is of cast
iron, steel, bronze, or any suitable metal, and
The inside cylin-
der and loose head serve as metallic linings

for the pump, and preferably are made of
chilled iron or steel, but any other metal may

be used which will resist the wear to which it
18 subjected. It will be understood from the
description that these linings may be removed

from the outside cylinder or casing by de-

taching the front head of the latter and the
pipes entering the sides thereof, thus provid-
Iing for repairs or for the substitution of new
lining, if required by wear. The tapering
projection on the inside of the back cylinder-
head, as deseribed, is not lined; but, if de-

sired, this head may also be lined with bronze
or any material which is suited to resist the
wear to which this part is subjected by the
around it

forcible movement of material
through the action of the revolving blades.

The side pipes entering the cylinder or cas-
ing are for the purpose of admifting water
for priming the pump and for dmwmo‘ off

what may be left in the bottom of the eyhn-
der, the pipe at the under side serving for

the latter purpose and the uppel‘ pipe for the

former.

In the description reference is made to the.

driving of the main shaft by means of a band-
pulley thereon, which is shown in the draw-
ings, but obviously the required motion may
be given to the said shaft by gearing or any

other suitable mechanism for applymg force

from its origin to the device to be driven.,
The chschm'ﬂe -opening from the cylinder is
arranged in the side of the cylinder, so that

the front portion thereof will extend a little

beyond the path of travel followed by.the rear

said chamber through

material, such

| ends of the blades in revolution, as indicated

in IFig. 1. This lapping of the blades slightly
over the outlet facilitates the discharge, for
the water and other material are taken
promptly from the bent rear ends of the re-
volving blades.

In 1‘@9&1’-(1 to the particular shape of the
blades and their relation to their hub it is to
be noted that the curvature or bend along the
edges of the blades isof varying degree. The
curve 1s greatest at the front end of the blade
and 1s gradually decreased thence toward the
rear end, where 1t 1s either entirely termi-
nated or is very slight. This is indicated in
IFigs. 7 and 8, in which the dotted lines from
1 to 7 indicate the same transverse lines on
the two figures and show that theve is a grad-
ual falling off in this edge curvature from the
front to the rear end thereof.

The relation of the spiral blades is illus-
trated especially in Fig. 2, from which it will
be seen—takingnote of the narrow free spaces
appearing at the rear or farther end of the
blades in said figure—that the rear end of

each blade is abaut on a line lengthwise with
the front end of the next blade, the twist of
the blades being calculated to accomplish this

result, so that three blades practically cover

and control the entire space and are therefore
sufficientinnumberfor the purpose intended.
T'he suction 1s directly into the central open-

1ing at the front ends of the blades, where the

Iinflow is canght immediately by the latter,
thrown outward by first impulse, and then
turned inward and backward by the peculiar
shape of the blades, which are twisted spi-
rally lengthwise and bent inward and forward
at their edﬂ‘es

The water chamberin rear of the hub-bear-

ings is another important element. 'The in-
troduction of clean water into this little cham-

ber under strong pressure keeps out of the

bearings in front all of the fine sand which
might otherwise work into the bearing of the
hub in the tubular projection on the rear
head. 'The pressure on the water introduced
into this little chamber must be so great as
to force it out through the bearing, llhe a 1u-
bricator, with suf (3191113 power t0 prevent the
entry of ﬁne sand. Thedischarge of the small
quantity of water required w.'ill of course be
into the receiving-chamber of the pump..

A modification in the construction of the

pump in some features is illustrated in IKig.

13 of the drawings. - As shown in this figure,
the outer shell O and the inner cylinder or
lining O’ are the same as in the construction
already described. 'The front head P, how-
ever,is different. Insteadof being pla,m faced
1t 18 bulwed outward on Gll‘CUI&F]lHeS so that

the sh&pe of the body p is cancavo-convex,

the outer or front surface being convex, while
the inner surface is concave. A central noz-
zle p' projects from the front of thishead, as
in the former construction, and it is provided
with a flange p% like the former, 'This con-

| struction is designed to accompany a change
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in the revoluble pum ping device.
tating hub Q1s the same as already desembed

and it is provided with like flanges ¢ ¢ for.

the reception and fastening of the blades R.
These blades are alsoin all 1 main features like
those heretofore described; but the relative
arrangement of the parts is such that the

front ends of the blades will project a little

way from the front end of the eylinder when
the latter isopen. The concavo-convex form
of the front head is designed to accommodate
this arrangement of the blades, so that when

~ the head 1s applied and fastened in position

these frent endsof the blades will be protected

the same as before; but in order to permit

‘thisarrangement the front ends r of the blades

L are rounaed upon a curve corresponding to
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~ when the head is detached. Now, as already

that of the head. In other respeets the con-

struction is substantlelly the same as that

shown in the other figures; but this change
in the form of the front head and the fIOI]t
ends of the blades permits the eylinder proper
to be shortened and yet perform the same
amount of work as with the longer cylinder
and straight-faced head first deseribed and
shown in the other figures, which obviously
is some advantage in the menufactme of this
machine. There is also another slight change
shown in Fig. 13. The rear head S is in all
respects the same as heretofore described, ex-
cept that a small passage or channel s is run
from the outside diagonallyinward and down-

ward to the central bushing forthe main shaft

U in the nose or projection s’ on the inside of
the back head. An aperture ? is madein the

‘bushing T,which is arranged so that this pas-
sage 1eﬂlsters with the dzaﬂ*onal passage 1in -

the head This is a passage for lubricating
thisbearing of the main shaft, which is accom-
plished by me&ns_of a can or ordmery o1l-res-
ervoir V, mounted outside of the back head
and having a pipe v connecting with thlS pas-
sage. The upper side openings o0 o' in the
eylindem are the same as inh the construction
previously described; but the opening 0 at
the under side of the eylinder is removed to
the bottom of the discharge or outlet o of

the cylinder, and as the inner cylinder or lin-

ing does not extend over this the said aper-
tme 1s only through the outer cylinder or
maln case. -
It is also to be noled that in the construe-
tion of the cylinder, both as shown in Fig. 1
and ir Fig. 13, the 1evoluble hub and spiral

blades mounted thereon may be readily re-

moved without dismantling the entire ma-
chine. Inthe construction ehown in both fig-
ares the front head is readily detachable, as
explained in the deseription above, and the

front-head lmmn* in the. conetmetmn shown -

1n KHig. 1 1is Separate and readily removable

described, the blade-hub and main shaft are
secured together by a threaded connection,

and therefore when the front head of the eyl—-_
inder is removed, as just described, the hub
and blades may be detached from th_e shaft

‘The ro- |

by simply turning backward while the shaft
is held at rest.
nect the hub from the shaft, when the hub
and blades are easily drawn out from the open
end of the eylinder. This important part of
the pump may therefore be connected to and

This action will scon discon-

disconnected from 1its driving-shaft readily

and without serious dmtmbanee of the othel

parts of the machine.
This connection i1s also advantageous for

the reason that the thread on the spindle is
cat in a direction so that it will tighten as
the strain is imparted, and therefore the head
never becomes loose on the spindle.

As already stated above, the mode of oper-

ation in this pump is different from that in
rotary pumps heretofore known—such, for
instance,asthosecalled “centrifugal ” pumps.

As distinguished from such older and well-

known pumps the present machine might be
called a ‘‘rotating central-suction and cen-

75
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tral-discharge pressure-pump,” which indi-

cates the 1mproved action of this pump.
In details of construction there may be
many other modifications, and such mechan-

90

ical changes are contemplated in the actual

use of the pump without losing the essentml
features of the invention.

Having thus described my invention, what
Iclaim to be new, and desire to secure by Let-—
ters Patent, 15— ~

1. Inapump, acylinder ha,vmﬂ* inlet at one
end and outlet at the other, in combmetwn
with a revoluble hub mounted in said cylin-

der; and blades fixed on said hub, twisted

spirally lengthwise, and having their outer
edges curved forward and mwmd as at h

-substdntlally as described.

9. In a pump, a cylinder having an mlet ELt
one end and outlet at the other, in combina-

tion with a revoluble hub mounted in said

cylinder and blades fixed on said hub, said
blades being twisted spirally lenﬂ‘thmee and
having their rear ends curved sliwntly inward

and backwal d, the curve being in a dlreetlon-

lengthwise of the blade.
3 In a pump,acylinder ha,vm cinlet at one
end and outlet at the other, in combmamon

with a revoluble hub mounted in said cylin-

der; and blades fixed on said hub, twisted
spirally lengthwise, having their outer edges
curved forward and inward gs at i and their
rear ends bent slightly baekwald as at ',
substantially as deseribed. -

4. In a pump, a cylinder having a central
inlet in its front head and a side outlet at the
bottom thereof and a little in front of the rear
head; a revoluble hub mounted within the

y]mder and spirally-curved blades secured

tosaid huband extending back from the front
eylinder-head alittle beyond the front portion
s substantially as de--

of thedischarge-opening
scribed.

5. In a'pli,mp, a cylinder provided with suit-
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able inlet and discharge openings and having

‘a projection on the inside of the rear head, in

combination with a revoluble hub; a eylin-




drical section, ¢', integral with the hub, and
journaled in said projection; spiral blades
secured to said hub; a main or driving shaft

~also journaled at one end in the rear cylinder-
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head, the said two journal-Dbearings being
separated to provideasmall annula: chamber
around the shatt; and a water-pipe opening
into said annular chamber, whereby water
may be forced into said space under pressure;
substantially as deseribed. |

6. In a pump, a cylinder having its front
head prm*lded with a cylinder- inlet opening,
and air-outlet opening at the rear head of 1311@:

cylinder, in combin Ebti{)ll with arevoluble hub

journaled in the cylinder and located at a

1:}011113 between the said inlet and outlet open-.

ings, blades, curved spirally lengthwise, fixed
to the hub and extending outwmd therefrom
to the front cylinder-head, and having thein-
ner approaching edges of their outward-ex-
tending portions cut away on a substantially
straight line from the edge of the inlet-open-
ing to the hub to provide a free space hetween
these edges around the inlet, ssubsta,ntmlly a8
descmbed

7. In a pump, a cylinder, in combination
with arevoluble hub mounted within said ¢yl-
inder, hm*ing a conical head provided with
flanges, ¢° g*, standing a slight distance apart
In palrs, :{md running f:]_i}ll‘&uyl engthwise of
sald head; and blades bent splmlly length-

wise and having their inner edges set into  the

spaces provided by the respective pairs of
flanges and secured thereto; substantially as
deseribed.

3. In a pump, a cylinder prowded with in-
let and outlet openings, in combination with
a revoluble hub, G, journaled within the cyl-
inder, and constructed Wiﬂl a cone-shaped
head, g, having flanges, ¢g° g, running spirally
lengthwise of the cone, with the back flange,
g*, considerably wider than the other; m1d
blades, I, bent spirally lengthwise, 10 corre-
spond with said flanges, seated 1n the respec-

tive spaces promded b}r the respective pairs.

st bstan-

of flanges and fastened to the latter;
tially as described. |

9. In a pump, a cylinder having its front
head provided with a central inlet-opening, in
combination with a conical hub mounted to
revolve within the eylinder at a point in rear
of the front head, a series of blades fixed on
the conical portion of said hub and extend-
ing outward therefrom to the front cylinder-
head and having the inner approaching edges

-~ of their outwardly-extending portions cut

bo

away to provide a free space between these
edges and the peripheral edges of the inlet-
opening, said blades Dbeing curved spirally
lengthwise on a piteh which brings the front

end of e
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ach blade about in the same plane
with the rear end of the next preceding blade,
substantially as described.

10. In a pump, a cylinder, in combination
with a revoluble hub mounted therein; and
blades on said hub, bent spirally lengthwise
and curved forward and inward at theirouter
edges, the said edge curve being widest at the

front end of the blade and gradually dimin--

ishing in width toward the rear end thereof;
substmnmll} as deseribed.

11. In a pump, a cylinder provided at its
front end with a central inlet-opening, at 1ts
rear end with an annular chamber surround-
ing a projection upon the rear wall and with
a tangential discharge-opening; a shaft jour-
naled in the said rear wall projection; a con-
ical hub mounted on the end of the shaft
within the cylinder, some distance baclk from
the inlet-opening; and blades secured to the
cone of the hub, twisted in both spiral and
volute forin, and extending out in front there-
of to the front eylinder-head, the inner edges
of the said projecting ends being cut away,
the outer edges of the blades being curved
inward as at /iy, and their rear ends bent back-
ward as at /i ; substantially as deseribed.

12. Inapump,acylinder having an inlet at
one end and an outlet near the other, in com-
bination with a revoluble hub arranged in
said eylinder at a point between the sald in-

| let and outlet openings, and blades fixed on

said hub, twisted spirally lengthwise and hav-

ing their front portions projecting forward to

near the front head of the cylinder, and their
rear portions terminating on a line substan-
tially parallel with the rear end of the hub
so as to leave a free annular space around
the hub-bearing between the blades and rear
head of the cylinder.

13. Inapump, a eylinder having an inletat
one end and a side outlet near the other, In
combination with a revoluble hub arranged
in said cylinder at a point between the said
inlet and outlet openings, and blades fixed
on said hub, twisted spirally lengthwise and
having their frontportions projecting forward
to near the front head of the cylinder, and
their rear portions terminating on a line sub-
stantially parallel with the rear end of the
hub so as to leave a free annular space be-
tween the blades and rear head of the eylin-
der, said Dblades having their outer edges
curved forward and inward as at /v and their
rearends bent slightly baehwmﬂ asat ', sub-
stantially as described.

LEON DELBERT LIBBEY.

Witnesses: |

S. W. DPANGLER,
B. . NEWGRUT.
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