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UNITED STA’EES PATEN T OFFICEK.

NICHOLAS WLADIMIR AKIMOFF, OF PHILADELPHIA, PENNSYLVANIA.

PUMP.

No. 874,377.

‘Specification of Letters Patent.

 Patented Det. 24; 1907.

Aoplication fled July 18, 1807, Serial No, 884,343,

To ail whom it may concern: _
Be it known that I, NionoLas WEADIMIR
AxiMOFF, o subject of the Czar of Russia,

but now residing at the city of Philadelphia,

in the county of Philadelphia and State of
Pennsylvania, haveinvented certain new and
useful Improvements in Puinps, of which the

following is a specification.

- Myinvention hasrelationmore particularly
to a pump of the turbine type; and in such
connection it relates to (he provision of
means o permibt without shock of the en-
trance of Auid into the impeller and to pre-
vent of a vortex action of the entering fluid.

* The principal objects of my invention are,

first, to provide a pump of the turbine type
with removable suction guide sleeves adapt-
fluid to the im-

aller by chenging the course of the flow of
the fluid before reaching the impeller, there-
by vreventing any side thrust thereof, in the
delivery of the fluid to the impeiler; second
to provide sach of the suction guide sleeves
with & tubular portion surrounding the shaft
of thé punip and
prevent movement being imparted to the en-
tering fluid by the shaft as well as by the in-
ner tips of the impeller blades; third to pro-
vide the suction sleeves with an extension
having laterally projecting blades to posi-
tively guide the fluid to the impeller and
with an annular portion adapted to connect
the sleoves with the housing of the pump;

fourth to provide the pump within the vo-

Jute discharge casing thereof with 8 diffuser

to permit of the strengthening of the casing

by bolts and at the same time the connection
bolts with the easing,
without obstructing the passage. of Huid
through channels of the diffuger; and fifth to
pr‘evige the pump with a bousing formed of
sections similar in outline to each other ‘and
each having a leg supporting a section gnd an
inlet opening for-fluid. .

The naturs and
fally understood from
the following ' description taken in connec-
tion with the accom anying drawings forms
ing part hereof, in which :

_Figures 1 and 2 are Views, iHlustrating re-
speetively, in side elevation and in top or
plan, s pump of the turhine type embodying

imain features of my said mvention. ¥ig. 3

is a view; illustrating partly n central sec-

scope of my present in-

1
i
i
|

in side elevation, the volute

tion and partly
the shaft, the suction

casing of the pnmp,

i guide slecve surrounding the same with

i
|

. blades extending therefrom, and supporting

a ring, the impeller surrounding one portion
of the suction guide sleeve and having curved
blades of varying lengths, a diffyser formed

| of sections, and bolts connecting each of the

i
i

held stationary therein to |

of the casing with each other.

sections with the velute casing and the ends
Fig. 4is a
sectional view of the

Jongitudinal central )
detail view, illustrating

pump, Fig. 5is a
the connection of the diffuser sections
the volute casing by bolts, and & similar con-
nection of the impeller with side [ates by
bolts passing through the impeller, uue blades
and side plates thereof. Fig. 6 is 4 view
llustrating partly in sections and partly n
elevation, a modified form of pump desig-
nated as a multi-stage turbo-pump, pro-
vided with suction guide sleeves: Fig. 7 is
a similar view, ilustratin, @ horizontally ar-
ranged turbine pump; an Figs. 8 and 9, are
views, illustrating partly section and
partly in elevation, a pump with modified

. forms of volute discharge casings.

‘8. left or.

Referring to the drawings 8, represents a
sectional housing, each section, consisting of
a bearing portion 9, from which extends a
cup-shaped portion 10, terminating in an
outwardly flaring and inclined dish-shaped
portion 11, which is provided with & step-ﬁke
flange portion 12, and a leg 14, preferably
extending from the bearing-portion 9, and:
cup-shaped portion 10, as shown in Figs. 1
and 4, inclusive.  The leg 14, serves to sup-
port thesection 8, upon a base 15, towhich the
Jeg 14, is removably connected by preferably
bolts 16. The different portions of each sec-
tion being. thus formed. integral with each
other,and of the same outline will require for.
their casting one pattern only, which pat-
tern, however, must be-so arranged as to per-
it of the casting of an annular boss 19, and
an inlet opening 18, alternately in opposite
sides of the cup-shaped gortion 10, so that
each section 8, is adapted to serve either as
a right hand section, as will be
understood from Fig. 2. The sec-
formed serve to support the spiral
or volute discharge easing 20, by engaging
with their flanged portions 12, from opposite
sides, each of which portions form a seat 13,
for the reception of flanges 21, of the casing.
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~against breakage, .this casing is
26, consisting of sections 27,

2

The latter by means of bolts '22, passing ! in which an impeller 35, is rotated by a shaft

through the flanges 12, of the sections and

engaging the flanges 21, are removably se- .
cured to the sections 8 In this instance '

the housing of the pump is formed of three

parts only, the two sections 8, and volute
casing 20, which latter serves in the usual :
manner for an outlet for fluid from the pump, |

while fluid ,bfy means of pipes 23, engaging the

bosses 19, of the sections 8, and branches 25,
of a pipe 24, is conducted into the same

through the openings 18. To permit of the |

connection of the flanges 21, of the volute
casing 20, by rivets.or bolts to strengthen
the same and to render the casing secure

with a diffuser 26
having inclined sides 29, arranged parallel
to each other, and sections 28, having in-

clined sides 30, arranged at an angle to the.

sides 29, thereof.

The sections 27 and 28, of the diffus‘er{séfi,.
are formed by first casting a solid diffuser;

ring, which is then cut to form the sections
27 and 28. The sections 27 and 28, are so
shaped as to permit of the assembling of the
diffuser 26, from the inside of the volute cas-
ing 20, by first introducing. the sections 27,

and then introducing between the same, the’

sections 28. The space formed between the
sections 27 and 28, due to the cutting are

. closed preferably, by distance pieces 31, as

35
~ 40

'45

SEiral casing 20.
b

shown in Fig. 3. Each of the diffuser sec-

‘tions 27 and 28, is provided with a substan-

tially wedge-shaped solid portion 32, ar-

‘ranged tangentially- to an impeller to be

hereinafter more fully described and with
depressions at each side of the solid portion
32, fornting in conjunction with a depression
of the adjacent portion channels, 33, to per-
mit of the passage of fluid into the volufe or
Bolts or rivets 34, connect
e fianges 21, of the casing 20, with each

“other, by passing through the ‘solid portion

or blades 32, of the sections 27; and 28, of the
diffuser 26; so that in no way.obstruct the

passage of fluid through the channels 33, as

will be readily understood from Figs. 3 and 5.

Instead of forming the volute casing 20, of
a single casting the same may be divided
into sections 50 and 51, each having a flange
52, and bolts 53, connecting the sections
with each other, by passing through the

- flanges 52 thereof, as shown in Fig. ¢ or the

55

sections 50 end 51, of the volute casing 20,
may be formed integral with the sections 8,

. of the housing, as showr in Fig. 8. In this

60

instance, the diffuser 26, consists of a solid or '

uncut ring, which is secured tothe sections
8, by bolts 54, passing through the portions
12, of the sections 8, and through the blades

32, of the ring.

. The sections 8, form a structure or housing,

provided :

874,377 -

| 38, supported by the bearings 9, of the sec-
tions 8, and driven by amotor or by a pulley
39, as shown in Figs. 2, 4, S and 9. .Inorder
' to permit substantially without shock of the
entrance of fluid to the impeller 35, and also
to prevent vortex-movement of the fluid en-
tering the puinp through the inlets 18, at
each side of the impeller 35, and surrounding
the shaft 38, is removably arranged a suction
guide sleeve 40. Each of the suction guide
sleeves 40, consists of a tubular portion 41,
loosely surrounding the shaft 38, and termi-
nating in an outwardly flaring extension 42,
which is provided with laterally extending
blades or vanes 43, connected with eacii other
at their outer free ends by a ring-shaped or
annular portion 44, which not only strengtii-
ens the blades 43, but by engaging a recess
45, arranged in the section 8, serves to hold
the suction guide sleeve 40, so formed, sta-
_tionary in each section 8.

The impeller 35, rotating between the ex-
tensions 42, of the guide sleeves 40, is pro-
vided with two sets of long and short blades
36 and 37, of which the longer blades 36, at
their inner ends terminate at the outwardly
flaring portion 42, of the suction sleeve 40,
‘and the blades 45 thereof. Both sets of
blades 36 and 37, serve to support side plates
46, which are secured thereto by tivets or
bolts 47, passing through the plates 46,
blades 36 and 37, and the impeller 35, as
shown in Fig. 5. The impeller 35, when ro-

i

in Fig. 3, by means of the blades 36 and 37,

and forces the same through the channels
33, of the diffuser 26, into the volute casing
20, which conducts the same {roin the pump.
The impact of the fluid entering the sections
8, is first taken up by the tubular portion 41,

same i1l a direction parallel to the shaft 38,
after which the fluid is deflected in a direc-
tion substantially at right angles to the shaft
38, by the outwardly flaring portion 42, of
the sleeve 40, through the channcls 48,
formed by the blades 43, thereof. The force
of impact ‘and the deflection of fluid in its
flow to the impeller 35, is thus completely
taken up, by the suction guide sleeves 40, so
that the fluid positively guided by the blades
43, to the impeller when entering the chan-

livered substantially without shock to the
impeller, and without side thrust exerted in
such delivery to the impeller. Moreover.
I by covering the shaft 38, by the stationary
: suction sleeves 40, no rotary or vortex-move-
{.ment.is imparted by the shafi and the inner
 tips of the impeller blades 36, to the fluid, so
| that the same enters the channels 49, of the

tated in the direction indicated by the arrow

sucks fluid through. the inlet openings 18,.

of the suction sleeéve 40, which conducts the
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ix driven by an electric motor ivr
means, not shown.  With squally good re- | movably

_said shaft within said housing,

874,377

mpeller, without offering resistance to the
blades 36.. The same: results will be ob-
tained by the stationary suction sleeve 40,
when applied to a horizontally arranged
pump, such as is shown in Fig. 7. In this

|
|

type of pump the fluid to.be raised enters the -

puinp by openings

18, likewise arranged in |

the cup-shaped extension’ 10, of one-of the:

sections 8, thereof.
at a point more or Jess remote from. the level
of the fluid in which the 1. np'1s placed, and
other

«ults and for the purpose specified’ the sta-
tionary suction sleeves 40; may also be ap-
phied to multi-stage turbo puinps. a5 shown
in Fig. 6. In this instance, the tubular por-
tion 41, of the sccond sleeve 20%, is short-
ened in length to adapt the same to such
tvpe of pump. ;
" Having thus described themnature and ob-
jeets of my invention, what 1 claim as new
and desire to secure by Letters Patent is:—
1. In a pumpof the character described, a

"housing, a shaft arranged in said housing, an

impeller carried by said shaft within said
housing, 4 suction-sleeve removably support-

1
{

1
i
'

e

a diffuser supported by said
sections, a shaft centrally arranged in said
sections, a suction-sleeve :
side of said impeller and removably support-
ed by said shaft and each of said sleeves hav-
ing means engaging the respective section of’
said housing so as to prevent by the same
transmission of movement from said impeller

shaped portion,

The shaft 38, terminates | to said sleeves.

5. In a pump of the character described, a
housing, a volute casing Supported by said
housing, a diffuser; consisting of sections re-
secured to said casing, each of the
sections of said diffuser having ends inelined
with respect to the outer and inner faces
thereof, to permit of the assembling of the
seotions from the interior of said casing; &
shaft carried by said housing, and an im-
peller carried by said shaft.

6. In a pump of the character described, a
housing, consisting of sections, each section
having a bearing portion extending into par-
tially cup-shaped and outwardly flaring dish-
shaped portions surrounided by step-like
flanged portions, and a leg projecting from
the hearing and eup-shaped portion thereof,
o volute casing having ends engaging the

ed by said shaft and interposed between said | flanges of each section, and means for remov-

impeller and said housing, said suction-sleeve | ably connecting the casing with said sections

having means engaging said housing so as to
prevent transinission of movement from said
impeller-to said sleeve.

|

{

by engaging the ends of the casing and flanges
of the sections. - o
7. In a pump of the character described, &

2. Ina pump of the character described, a | housing, consisting of sections, each section
housing having & cup-shaped and outwardly ; having a bearing portion extending into &

flaring dish-shaped section and
{luid arranged in the cup-shaped portion of
the section, a shaft arranged in sai}l housing,
an impeller carried by said shaft v Athin said
housing, a suction-sleeve removably sup-
ported by said shaf v-and interposed between
said impeller and housing, said suction-sleeve
having laterally projecting blades connected
at their free ends by a ring-shaped portion
and said ring-shaped: portion arranged to
frictionally engage said housing so as to pre-
vent iransmission of movement from said
inpeller to said sleeve.

3. Ina pump of the character described, a
housing consisting of sections, each section
having a partially cup-shaped and outwardly

flaring dish-shaped portion, 2 shaft support-

an inlet for

i
i

|

od by said section, an impeller carried by

sleeves removably supported by sald shaft

and respectively arranged hetween said im- |

peller and said housing, each of-said sleeves

suction- |

having means engaging said housing so as to !

prevent by the same
ment from said impeller to said sleeve.
4. In a pump of the character described, a

“housing, consisting of sections of uniform

outline, each of said sections having a (Ea»r-
tially cup-shaped and outwardly flaring dish-

{ransmission of move-
. congisting of sections,

|
|

|

partially cup-shaped and outwardly flaring

afranged at each -

65

79

80

85

90 -

95

dish-shaped portion surrounded by straight .

portions terminating in substantially semi-
circular portions having flanges, & boss pro-
jecting from the cup-shaped portion and
communicating with an opening arranged
therein and a leg projecting from the bearing
and cup-shaped portion thereof and support-
ing the section-so formed and means }f)o > e~
movably connecting said sections by engag-
ing the flanges thereof. ’

~~8. In's pump-of the character described, &
housing, a volute casing suPQorted by said
housing, a diffuser arrangec in said casing,

consisting of sections, each having a solid

160

105

110

Fortion forming a blade and 8 depression .
C

yrming a passageway for fluid and bolts
passing through the solid portions of said
sections o as to rigidly connect the same
with said casing, a shaft carried by said.bous-y
ing, and an impeller carried by said. shaft. .

9. In a pump of the character described, 2
housing, & volute casing su ported: by gaid

housing, & diffuser arranged 1m said casing,

Fortion forming a blade and a depression
orming & passagewsy for fivid and holts

passing, through the solid portions of said

116

120

egch having: a solid -

126

sections so as to rigidly copnect. the same
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with said easing, a shaft carried by said hous- : In testimonywhereof, T have hereunto set
Ing, an impeller carried by said shaft, and a |.my signature in the presence of two subserib-
suction-sleeve removably supported by said | ing witnesses. -

shaft and interposed between said impeller - i NICHOLAS WLADIMIR AKTMOFF.
and ‘housing, said  suction-sleeve having © Witnesses: ,
means engaging said housing so as to .hold , J. WALTER DOUGLASS_,

the same stationary therein. : Tromas M. Sarrir,



