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To all whom it may concerrn:
Be it known that I, WAITMAN M. IVIOR(TAN

“acitizen of the United States, residing at Kan-

sas City, in the county of Jackson and State of

Mlssmm have invented certain new and use-

ful Improvements In Suction and Force Ap-
paratus for Fluids; and I do hereby declare

that the follomnn'm a full, clear, and exact de-

seription of the mveutmn such as will enable

others to make and use t,he same, reference he-

1Ing had to the accompanying drawin gs, form-
Ing a part of this specification.

The objects of my invention are, ﬁ1st t0

-prevent theinterference of the meshm sp1ral
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P
- theinnerside qf__one ofl the heads to the fluid- |

T emoved

flanges of a suction and force dpparatus with
the W&Hb of the fluid-inclosing chambers;

second, to obviate the binding of the spiral

flan ﬂ*es in the 1013&1} movemen ts of the shafts

to cause the recession of the flanges from the

spiral grooves; third, to effect a 11b1 ation of

the meshing spiral fa,nﬂes on the shafts, and
thusr eheve sald flanges from the weightof the .

shatts, and, fourth, to prevent the wear of the
abuttmﬂ‘ end of the shafts and also the Spir als
on said shafts in the b11(3131011 and forcing ap-
paratus. | |

Myinvention consists in 1;11@ novel constx uc-

“tion and combination of parts, such as will be

first fully described, and speelﬁeally pomted
out in the claim.

- In the drawings, qure lisa front viewin
‘elevation of the improved suction and force
apparatus and frame, showing also vertical
standards with which the frame extending
around the appar atusis connected. Fig. 21 is

a side view in detail of the. suctmn and fore-
ing &pparatus, showing the induction and
eductwn pipes and one of the rotary spiral
carrying-shafts.

ratus and the frame and its Suppmt taken
upon line « « of Fig. 1.

line 77 77 of Fig. 1. Tig. 7 is a detall view of

Fig. 3 is a horizontal sec-
tional view of the SllCthll and foreing appa-

Fig. 5 is an 1nte110r.
1u1d-1u01081nrr case as seen in
- Fig. 3 with the rotary shafte and spiral flanges
Fig. 6 is a horizontal sectional
view of omne of the shaft-hanwels taken on-

R

Fig. 41s an enlarged |
view in detail of the separate rotary. shafts
“and the water suction and foreing meshing
‘spiral flanges thereon.
“view of the

:1]10[1

‘stuffing-boxes d? d°.

inclosing case, showing the a,nnulm groove

around the shaft -opening for the extension
of the core of the spiral flanges. -
- Similar letters of reference mdlcate zorre-
sponding parts in all the figures. -

- Referring to the dmwmﬂ's A represents the
1mpmved suctwn and forcmﬂ' apparatus, and
a 1ts case, which is armnwed within and se-
cured by the asual ﬂdnwes b° b* to the sides
b" 0* of a rectangular- shaped frame B. The
lower end por tion b%of the frame B i isin a po-
sition beneath the lower end of the case

rectly above the upperend of the case a and
nearly three times the distance described be-

‘tween the lower end of the case a and the
end 6° of said frame. _ |
frame B is connected by bolts ¢ a vertical o

With the side b’ of

standard or beam C, and with the side b? of
sald frame is connected a beam (', both of

which beams are of a eonsmerable lenﬂ'th and-
support said apparatus in a vertical position
when in use, particularly in pumpmﬂ‘ water
| from excavatmns where water is of va,rled-

depth.

55

6o

‘and at a distance from said end nearly equal -
to the described length of the said case «
The upper end b? of the frame B is also di-

o .

75

Within the Gase a are separate circular

fluid-chambers o’ a?, extending in a vertical
direction, the cuculm lines of the sides of
‘which cha,mbels are drawn upon two sepa-

8o

rate centers and bisect with each other within

around the case fr om the inner Slde of the re-

spective chambers a' a® outwardly a short dis-
tance, to which flange is bolted the double
“Huid- 1nclosmﬂ' head or plate D, upon the outer
side portion of which plate-are the separate

the central portion of the case o, as seen in
'Flﬂ's 3 and 5, thus formmo' double chambers
.eommumca,tmﬂ* with each other

Upon one =
end of the case a is a flange a extending

stuffing-boxes d d’ of the ordinary deserip-

Upon the other or lower end of the =
said case a is a fluid-inclosing head D', which
is the same as the head D, and upon the outer o
‘side portions of which head are the separate .
‘Through the stuffing--

box d is.inserted the lower end portion of: the s
rotary shaft E, which extends through the
circular chambers a?of the casea and thmucﬂ'*h EERE
the stuﬂmn'-box d2 on the other head D" iof the'_‘

100
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said case a and to a position a short distance |

above the inner side of the end 6° of the frame

B for the purpose hereinafter described.

10
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% forward in the rabbets f* 13

35

In the end plate D, between the shaft-open-
ings and upon the same side with the induc-

tion and eduction openings O O' in case a, is
a V-shaped depression d?, which prevents the

jar in the meshing of the spiral flanges on the
separate shafts togethel which gives a clear-

ance at said point for the ﬂmd to pass up-
ward and avoid the pounding occasioned by
A short distance
‘above the stuffing-box d on the head D is a
horizontal ;]011111&1-11311%1‘ I, which consists

the spirals upon the fluid.

of a yoke f, bolted to the inner portion of the
side 0’ of frame B. Onthe innerside of jour-

nal-hanger I and upon one side is a rabbet
f* extending from the Dbase-plate /' about
two-thirds the deseribed distance to the outer

end of said shaft-hangerand in a vertical di-
rection the width of said hanger. Upon the

~other inner side portion of the hanger I 1s a
rabbet /3, extending the same described dis-

tance as the rabbet 7%, in which rabbets is a

wedge-block f°, in the end of which toward

the end of the hanger is a semicircular re-
cess 7% In the side portion of the hanger If,
near the base-plate /', is an opening 17, in

which opening is a wedge f°, which extends

between the rear end of the block  and the
base f'of the said hanger and forces the block
(See Fig. 6.)
- Above the hanger I and at a point eqni-

distant from said hanger and the end 0° of the

frame B is journal bearing or box G, which is

supported in position with the shaft-hanger
P by the transverse web
the inner portion of the side O’ to the inner
portion of the side 0° of frame I3.

40

extending from

per end of shaft K extends through the shaft-

hanger I deseribed and also thloun*h the
;]ournal bearing & and terminates at a point

- a short dismnce above saild journal-box G on

45

&0

shaft E.
shaft-hanger I is a gear Il.
.end of ‘nhe shaft I is a portion 7 of a ecluteh-

Between the journal-box G and the
On the upper

couplmﬁ' I, which consists of separate radial

arms ¢ e\tendmgf‘ outwardly {rom the sides

of ;sha,f t E.and in opposite directions, the end

portion 2° of each arm being bent at right an-

oles-and in an upward direction.
- Upon the upper side portion of the eund b?

.of the frame B is a circular ring or casting %,

~which is connected rigidly Wlth said end and

55
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ring K is a cireular lip %=
I ]1, extendsthelowerendofatu mblel-shafl}L |
“which alsoextendstoa position near theupper |
-end of shaft E, and upon the sides of the
lower. end of tumblel—shaft L areradial arms

2*¢h the outer endsof whichare bent atright | is keyed by the key e to said .shaft E, and
anﬂles at ¢* and downwardly in a pomtmn in |

supported laterally by the webs I{', extend-
~ .ing from the outer side portion of the ring to
_ 1-the said end 0® of frame B. Upon the upper

side portion of the ring k is a ring K, slightly

largerincirecumference  than the ring % and Se-
‘Ontheinner Slde of the
Throughtherings

cur ed rigidly thereto.

The up-

L rests.

Jjournal-box.

line with the bent portions 72 of the arms % on

. shaft B and contact therewith in rotation of

theseparateshafts Eand .. Within the ring
K and upon the lip #% surrounding the shaft
L, are antifriction- balls %%, The balls % are
held -in place by the sleeve £° rigidly con-
nected with the tumbler- shaft L, which is
smaller in circumference than the opening in
the ring I, and the lower portion of said
sleeve fitted within the upper end portion of
the ring I upon the balls £°.

70
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Upon the lower end &° of the fiame B di-

rectly beneath the shaft K, is a shaft- hanfrm
M, which is precisely the same as the shaft-
hfmnm I before described and is connected
with the side b’ of the frame B in like manner.

In the lower edge portion of the said- shaft-
hanger, however is a circular recess m/, eon-
centric with the opening m in said han “‘el for

the lower end of shaft E, in which recessis a
Upon the top of said plate

circularplate m”’.
m*is an inverted concave. clrcular disk m?,
whichisalsowithin the recess m’ on the. sh&ft-
hanger. Upon the top portion of the disk m?
is a coneave cireular disk m?, smaller in size
than diskm?and placed thereon with the con-
cave side upward. Upon the top portion of
the disk m?! is placed the disk m°, which is
the same as disk m?, with the econcave side
in a downward position,.upon the upper side
portion of which disk the lower end of shaft
Beneath the plate m? in the end. b
of frame B is'a serew-threaded opening n,in

‘which opening is an adjusting-strew N,.-_’Dhe
upper end of which screw bears against the

under side of circular plate m? Upon the
other side of frame I3 and connected with the

side b?and resting upon the end 0% of the.said

frame is a shaft-hanger M’', which 1s con-
structed precisely the same as the shaft-
hanger M with the disks and adjusting-plate

‘having the adjusting-secrew N’ and in:which

is placed the lower end portion of the rotary

tends throu oh the opening a’ of the case a.and

the 1espectwe stuffing-boxes d® d' in the op-
posite headsof said case.

Opposite the.shaft-
hanger I' and connected with the side 0° of
the flfb[l’lG B is-a horizontal shaft-hanger:J’,

which is precisely the same as hanger F and

is connected with said hanger by a-web 0,
and. opposite the journal- box G and con-

nected with the inner portion of the.side b?
of frame B is a journal-box:G’, which is:the
same as the box G, and is also eOnnee*te,d with
the.said box G by a .web 0%

I’he upper-end
of .the shaft E' extends through :the shaft-

‘hanger I and. also through the journal-box

&' and to a point a short dlsta,ne_e above:said

On the shaft K within the chamber a' of

the case @ is a flange-body E?, which: extends
1n the ion ﬂ'ltudmal direction of the shaft and

upon the outel surface of thh ﬂan ﬂ'e-body

So

go
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shaft:II', the upper end of which shaft ex- .

115
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125

On shaft E' between the;jour-
nal-box G’ and the shaft-hanger E is a:gear
I, which meshes with the gear T on sha,fb E.

30
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are separate spiral threads or flanges E2,
which extend from a point near the inner
side portion of the eylinder-head D to a point
near the inner side portion of the cylinder-
head D’. Each spiral flange is given about
one-sixth twist upon the shaft E between its

~opposite ends, the flanges upon one shaft

10

being given a right-hand twist and the flanges

upon the other shaft a left-hand twist. The
outer end portion €’ of each flange E? extends
nearly to the inner side of the chamber ¢
and is conoidal above the piteh-linein eross-

- section or having opposite outwardly-curved

20

faces. Delow the pitch-line of the several
spiral flanges each side portion of each spiral
flange recedes inwardly, as at ¢° nearly upon
a straight line. From theouter end e®of each
conoidal-shaped spiral thread or flange E?
and upon one forward side or face portion of
each flange in the direction of the line of

- movement the outwardly-curved side ¢? of

30

each flange E° is extended past the pitch-
line of the spiral flanges in the direction of

the body E* and a longer curved bearing-sur-
face ¢' employed than upon the other curved
side ¢ of the said end e® of the flange I3

thus forming two separate pitch-lines on

each flange. One end portion ef of the body

K%, which is circular in shape, extends be-
yond the-end of the spirals E® and within a

circular rabbet d in the inner side portion of
the eylinder-head D, which rabbet is con-

- centric with the shaft E. The other end of

35

the flange-body E? extends beyond the spirals |

and within a rabbet concentric with the shaft
K in the inner side portion of the head D’ in

precisely the same manner as in the rabbet

- din the head D. Upon the other shaft B’ is

45
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a flange-body E%, which is keyed to the said

shaft by the key €% and upon the outer sur-
face of which body are the spiral flanges E3,
integral with said body, which spirals are of
the same length as the spiral flanges E2 on
shaft K, the pitch-lines of the described spi-
rals E° E° on the separate shafts E E' meet-

‘ing a line tangential to both pitch-lines at

the point at-which the separate spiral flanges

on each separate shaft intermesh with each

other. The end portion €’ of the flange-body

KE*extends beyond the spiral flanges and with-
in a rabbet on the inner side of the cylinder-
‘head D, whichis concentric with the shaft E/,

in the manner described of the end ¢ of the

~ flange-body B2 The other end ¢ of the flange-

55
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shafts E B,

body E*extends within a rabbet on the inner

side of the end .D’ in the same manner as
.deseribed in the end D of case a»

The spiral flanges T2 are arranged upon one

of the shafts E in a reverse position to the
flange E° upon the shaft E', constituting a-
right and left inclination upon the separate

O represents 'the.".induct.ionépipe, which is

connected with the rear side portion of the
case ¢ at a point nearly equidistant from the

'which.bmneh conductors of the:' liquid may

be continued to the source of liquid-supply.
O’ is the eduction-pipe, which is connected
with the front side portion of the case ¢ at

70

an equidistant point from the separate ends -

D D' and which is also adapted to be ex-
tended to the place for the distribution of the
liguid. At the points of intersection a3 the

respective sides of the upper and lower cir-

cular chambers a’ a® of case ¢ and between
sald point and the inner circumferential line

of the sides of each chamber ¢’ a®is a passage
a’, which is formed by cutting away the inner

side of the separate chambers o’ a? on each

side and at the point of intersection a® of
‘sald sides at a tangent to the circular line of

the chamber a short distance. The other
point a* of intersection of the sides of the
chambers a’ ¢ is also cut away in the same

manner as at the intersection a? thus mak-

75

30

Ing a passage a’, which, including the space -

a® on each side of the intersection point a?,
increases the width of space from one inter-
secting point a* to the intersecting point af
for any variation in the position of the mesh-

ing spiral flanges. The portion removed from

theinnerside of the chambersdescribed with-
in the spaces a® @’ on the inner side of the
cirecular openings o' a®* may be described from
centers other than those employed in describ-
ing the circular openings a’ ¢® and upon cen-

ters moved a slight degree toward each other

from the aforesaid points. |

~In the operation of the apparatus for the

suction and forcing of liquids the tumbler-
shaft L is connected with the motive power or

engine, and the shafts & E' of the liquid sue-

tionand forcing apparatusare caused torotate
outwardly or in the direction opposite to each
other, and the spiral flanges E? mesh with the

90

95 -

I0Y

105

spiral flanges E° on the respectiveshafts EE/,.

ed by the gear H H'." The spiral flanges on
shafts £ E' during the described movement

the uniformity of the movement being effect-

110

of sald shafts will create a vacuum at their

outer extremities alternately, the liquid be-
ing thereby drawn within the case a to fill the

vacuum through the induction-pipe O and

forced outwardly through the eduction-pipe

O'. The wear upon blocks f% in the shaft-
hangers I' ' M M’ and the journal-bearings

G G’ under the rapid movements of the shafts
1s outward and is caused by the resistanceof
the water between the meshing spiral flan oes .
on the separate shafts K E', the wear being

consequently uniform in the journal-boxes

115

120

G G’ and upon the blocks in the shaft-hang-

ers F ' M M'. This wear istaken up bythe

adjustment of the wedge 7% in- each shaft-

hanger. When, however, this wear is occa- -

'12;5'.

sioned at right angles to the shaft-hanger,or .
forwardly and rearwardly as respects the po-

sition of the spiral flanges in the case a, as

seen in Kig. 1, the outer ends of the spiral
flangesare necessarily thrown outof line from

130

upper and lower ends D D’ of case o, with | the circular line of rotation in each eircular -
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chamber ¢’ ¢® and come into contact with the

intersecting portions of the sides of the cham-
bers ' ¢, and the action of the spiral flanges
is arrested and in many cases the usefulness
of the apparatus permanentlyimpaired. This
result, however, in my improvement 18 obvi-
ated by the passage-ways a’° ¢’ extending
around theseintersecting pointson both sides
of the case a, and the locking of the spiral
flanges on the separate shafts from this de-
flection is prevented. The force of the water
as it is drawn within the case o and ejected
through the pipe O is prevented from enter-
ing the spaces between the spiral flanges K3
E° during the time the said spirals mesh and
act to expel the water, it being observed that
the faces of the spiral have two pitch-lines,
the longer face bearing in the direction of the
line of movement in the flanges on shafts It K.
In the rotation of the shafts K K’ and the
meshing of the spiral flanges on the respec-
tive shafts, as shown in Fig. 3, the longer
face of one spiral flange on shaft I, it will be
observed, meets the shorter face of a spiral
flange on shaft E', and in which movement
the moment one longer portion of the face of
one of sald spiral f'a,nweg recedes from engage-
ment with the short fa,ce of the opposite flange
meshing therewith the short face upon the

other sufle of the same flange comes into en-
cagement with the long face of the next fi
‘adjacent on shaft E and the fluid is pr evented

AN e

- from entering the space between the adjacent

to ciency attained in the apparatus.

flanges on thﬁ same shaft during the entry of
the spiral flange upon the other shaft. = In
this manner the water which forces 1ts way

‘through the meshing spirals in the position
described in ordinary construction is pre-

vented, and thus a greater fluid-forcing effi-
The wear

of the end portion of the shafts E E' is ae-
complished through the concave disks m® m4,
which present only a small bearing p01t1011
in actual contact, and as the wear is found
appreciable or the disks yvield to the weight
the screws N N’ are turned 8o as to move the
circular plate m' upward in a slight degree.

The tumbler-shaft L having a clutch con-

45

nection I with the shaft E, the weight is res

moved from said shaft and its rotation facili-

tated by the antifriction-balls %% in the ring
K. The extension of the flange-body & e* of

the spiral
of the flange- body of the spiral flanges E®,
and which enter the depressions In the cyhn-
der-heads D D', prevent in a degree the con-

flanges E° and the extensmns ef @8-

50
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tact of the Splml flanges with the inner side

portion of the heads of case ¢ when the shaft-
supports at the lower end of the frame B fail
to sustain the load. -

60

Having fully described my invention, what

I now claim as new, and desire to secure by
Letters Patent, 18—

In a suction and force appmatu& for ﬂmds |

a fluid-inclosing case having separate circu-

lar chambers connected with each other, and

separate induction and eduction openings,
separate shafts in each circular chamber and
spiral flanges upon one shaft meshing with

the spiral ﬂa,nfre% on the other shaft, SEle case
having passages on both inner side portions,
at the junction or point of intersection of the

70

respective sides of the separate chambers ex-

tendmg at a tangent to-the curved 11ne of the

inner sides of smd chambers.
WAITMAN M. MORGAN.

- Witnesses:
| S, 1. C. IIASSON
- JonunN 1. LARNE%

O. B. JACOBTUS.
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