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~ in positive displacement pumps and has for one:
of its objects to provide a reliable and a noise-
- less pump of simple manufacture ‘having a large

10
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| 3 Clmms
Thls invention rela,tes to ce:rtam 1mprovements

capacity—to size ratio.

- Another object of the invention is to provide a
positive displacement pump Wherem a Immmum -

of surfaces friction.
A further object of the mventlon is in pra—

viding a pump of the constant delivery type with-

improved means in its construction whereby the
operative parts compensate for natural wear,

“thus providing for eﬁc:tent operatlon over a long"

. service life.

15
20

25 .
-ment pump on the line I—I of Fig. 2.

A still furthér obJect of the mventlon is in
providing a positive displacement pump with im-

proved means for compressing the charge prior

to the displacement thereof.

Other and further obJects will appear in the

specification and be specifically pointed out in
the appended -claims, reference being had to
the accompanying drawing, exemphfymg the in-
vention, and in which:—

Figure 1 is a Jlongitudinal vertical section
taken through this improved positive dlsplace-

‘Figure 2 is a transverse vertical section taken

B 'a,ppl oximately on the line II—II of Fig. 1.

- tor and one of the vanes thereof.

35

Figure 3 is an enlarged fra,gmentary ltra,ns-' |

verse section taken through a portion of the ro-

‘Figure 4 is a schematic view of the vane as-

| sembly and the hmges thereof to the support—

ing axis.

Referrmg by numerals +o the accompanymg-

- drawing, | ‘designates a housing which comprises

40
- and a discharge connection 7. |
- Longitudinally disposed for operatlon mthin
the housing | is a vane operating rotor 8 having
end members 9 and {0, each being sup-ported on

- 50

- b

- & cylindrical body 2 having end members 3 and
4, said body and end members being secured to-
- gether by the tie bolts 5.

on opposing sides with an intake connectlon 6

a respective anti-friction bearing {1. 'The end
member 9 of the rotor 8 is provided with a tu-

bular extension 12 which extends through the

end member 3 of the housing I, and fixed on said

tubular extension beyond the end member 3 isa

driven pulley 3.
"~ Th= end member § of the rotor 8 and the end
member 3 of the housing I, are designed so that
an end thrust bearmg ld 1s cooperably disposed
therebetween |

The rotor 3 is bullt from a pnlura,hty of longi-

;o

- the key 28.
shaft 21 is

The body 2 is provided -
- of packing strips 28 is provided with a cooperating 40

(Cl. 103—144)

tudinal c1rcumfer~entla,l sectlons 5 whmh are

‘circumferentially separated from each other for

providing longitudinal gaps {6, each section 15

having end flanges {7 through which rivets {8 are
passed for securing the sectlona to 1e~spect1ve err.& 5

members 8 and 10. -
" Each section 15 on respective longltudmal
edges, is provided with a longitudinally extend-
ing groove {9, and mounted in each groove is a
strip of “non- growmg” packing 28, each packmg 10
strip 28 extending into a gap I86.

Longitudinally disposed in the rotor 8 and dlb-

- posed eccentric thereto, is a shaft or member 2§,
said shaft being disposed concentrically in

the
housmg | and is formed integral at one end with 15
an arm 22 of a horizontal supporting portion 23.

- The opposite end -of the shaft 21 is secured to
‘an arm 24 by a pin 25, said arm 24 being integral

with a honzontal supportmg portion 26. The

‘supporting portions 23 and 26 of the shaft 21 20 |
are disposed in horizontal alinement and are

mounted through respective bea,rmgs i1 and end

“members 9 and 18 of the rotor 8, the supportmg

portmn 206 of the shaft 21 extending through the . '

tubular extension {2 of the end member 3 of the 25

housing {, and having an end support 27 to which
the gupportmg portion 26 is fixedly secured by
The supporting portion 23 of the
ixed to a bushing 29 by a key 30 and
the bushing 29 being fixed to the end member 30

- 4§ of the housing | by the cap screws 31.

Mounted on the shaft 2{ between the arms 22

“and 24 thereof, is a. bearing sleeve 32, and mounted

on said sleeve are a plurality of hinges 83 which
are dlsposed in sets for the support of a. plurality 35

- of vanes or buckets 34, each vane extending

through respectwe gaps 16 of the rotor 8 and be-
tween opposing pairs of packing strips 20.
One of the packing strips of each opposing pair

kinked leaf spring 35 for causing each spring re-
lated packing strip to follow up and continually =
engage respective vanes 34 against a respective

opposed packing strip as the vanes are caused to
slide between related pairs of packing strips dur- 45

‘ing rotation of the rotor.

In the operation of the device, the pulley I3
upon being driven, will operate the rotor 8 in the
direction of the arrow 36 shown in Fig. 2, and by
reason of the shaft 21 supporting the hinges 33 50

to which the vanes 84 are secured, the vanes 34

of which there are four, will be tr&veled with the
rotor in wearing contact at their cuter ends with
the inner periphery 37 of the housmg . During

_tra,vel of the VELIIES Wlth the rotor the ﬁxed ec-— 55



- centric relation of the shaft 21 with the rotor will
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tion shown at d&c,

- a8 shown in Fig.
fact that 2 minimum of compressed fluid will be -

2

cause the vanes to spread a greater distance apart
petween cooperating pairs on the intake or suc-
tion side of the device and will further cause the
cooperating pairs of vanes to be moved towards
each other on the discharge side of the device,
Thiz action is brought about by reason of the
fixed shaft 2f being disposed concentric to the
housing § and in alinement with the intake and
discharge connections § and 7, and the rotor being
eccentrically disposed in the housing on an axis

at g right angle to the intake and discharge con-
nections, and the periphery of the rotor having

a minimum clearance with the inner periphery of
the housing. |

With the above arry angement and dis position of .

parts, it will be seen from an inspection of Fig, 2

that the vane further desienated as 34a has just

cleared the opening of the intake connection 6,
therefore an intake pocket A Is determined bhe-
tween the vane 34q and the vane 34b into which
filuid will be entrained from the intake opening

as the vane 34q is caused to spread or move from

the vane 3i4b, and the spread of the vane 34a will
centinue until it reaches the approximate posi-
and during which ftime the
vane %&b reached the former position of vane 34a
and in which position the vane 340 will have cut
off Turther suction or intake charging. The
spreading and faster swinging during travel of

the vanes from the positions 34a to 34c is caused
by the peripheral travel of the rotor being in

closer proximity to the shaft or hinge support 21.

- When a vane reaches the approximate position
. shown at 2dg, it will begin to move more slowly

v reason of the fulecrum point of contact of the
rotor with the vane 34¢ shifting outwardly on the
vane, and whereas the vane 34¢ will be moving
faster towards vane 24c¢ on account of the ful-

crum point of contact of the rotor therewith be-

ing inward, the retarding action of vane 34c
and the quicker moving forward action of 34a,

compressing the fluid between the vanes 34¢ and
$8c and the compressing action on the fluid will
“continue until the vanes 34a and 34c simulta-

neously reach the approximate positions shown
in dotted lines and designated as 3453 and 343 re-
cpectively. |
Continued travel of the va,nes now de31gnated
s 244 and 34e will communicate the compressed
_=..F.,md charge between said vanes with the discharge
opening of the discharge connection 1 into Whlch
the compressed fiuid will be discharged.
Adijacent the intake side of the housing, a

- pocket 38 is formed for providing early loading

6f the fluid from the intake connection 6 behind
each vane 24 a3 cach vane travels into communi-
cation with the pocket. |
housing ! is provided with a pocket 48 adjacent
the opening of the discharge connection 1, this
nocket providing for complete discharge of the
compressed fluid between pairs of operating
vanes.

With further regard to the pockets 28 and 49,
2, attention is directed to the

transferred from the pressure side of the housing
to the suction side during the interval that the
vanes are passing the dead sector of the housing.

During assembly of the device, the fixed shaft
%) on which the hinges 33 of the vanes 34 are
supporied, is mounted within the rotor 8 with
the vanes there attached before the rotor is
mounted in the housing {. In this connection,
the sections {5 of the rotor are first secured to

in a respective gap I8.

The opposite side of the

2,022,207

the end member 9 by the rivets 18, and the sleeve
32 is next mounted on the shaft 21 before the
shaft is pinned to the arm 24 ready for the re-
ception of the hinges 32 of the vanes 34,

‘Each vane 34 is provided with three hinges 33 5

the hinges being arranged on each vane in a re-

iation wherein they will stagger the hinges of
cther vanes when the hinges are mounted on the

shaft 2f. After the vanes through their hinges

have been mounted on the shaft 21, the exfend- 10

ing end of the shaft is then mounted in the arm

- 24 and secured thereto by pin 25, and the sup-

porting portion 26 of the arm 24 is mounted in
the tubular extension 12 of the end member 9 of
the rotor 8. During the mounting of the shaft 15
in the rotor, care is taken to dispose each vane 34
The end member 10 is
then mounted over the supporting portion 23
of the shaft 21 and secured to the rotor sections
15 by the rivets {8, after which the packing strips 20
20 are mounted in respective grooves i9 of thé
sections 5. This completes the assembly of the
rotor and the vanes 24 thereof ready for mount-
ing it in the housing I, and for securing the driv-
ing pulley i3 to the tubular extension 12 of the 25
rotor end member 9.

After the rotor 8 with the assembled vanes 34
has been mounted in the housing, the bushing 29
is then inserted in the end member 4 of the hous-
ing and secured thereto by the cap screws 31. 30

The keys 28 and 38 are then fastened in the key-

ways of respective supporting portions 23 and
5 of the shaft 21 for fixedly securing said shaft

ﬂ.,:fa,mst being turned in the bushmg 29 and the

end support 27. | 35
The packing strips 28 are of the approximate

length of the sections I3 of the rotor 8 and are

adapted to engage respective inner surfaces of
the end members 3 and 4 of the housing |.
The packing strips 20 will provide efficient 40
packing of respective cooperating vanes 34, par-
ticularly in view of the fact that one of the pack-
ing strips 20 of opposing pairs of packing strips

is resiliently and yieldingly held against a re-

spective vane by a cooperatmg kmked leaf Sprlng {5
35.

The vanes 34 are of a length so as to be in
approximate wearing contact with inner faces of
respective end members 3 and 4 of the housing
I, and the extending -end of each vane 34 is also 50
ad&pted to be in approximate wearing contact
with the inner periphery 37 of the cylindrical
body 2 of the housing. | so that cooperating pairs
of vanes 34 will be efficient in compressing fluid
charges therebetween as the fluid charges are 55
conveyed from the intake side to the dlscharge
side of the housing. -

In the event of bearing wear on the hinges 33
of the vanes 34 and/or the sleeve 32 and the
shaft 21, cenfrifugal force will carry and hold 60

the vanes outwardly, thus the wear will be com-

pensated for by reason of the outer edge of
each vane contacting with the inner periphery

87 of the housing | whereby the contactmg edge

of each vane will automatically wear to size. 65
Tach of the end members § and (0 on their

inner sides is counter-bored to provide an an-

nular shoulder £i, and in engagement with the

 shoulder of each end member, is an extending lip

42 formed on each end of each section 13 of the 79
rotor, the under-engaging of the lips 42 of the
sections {5 of the rotor, providing reliable means
for carrying the centrifugal stress of the sections

into the end members extraneous of the rivets (8.

A displacement pump of this improved char- 75
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acter it is clear, can be ideally used for cha,rgmg
the cylinders of two-cycle motors as well as be-
ing useiul for serving as a super-charger to a
four-cycle motor, and in addition, the device can

‘be used in operation as an independent unit for
- providing an air pressure for sand blasting and

the like, or for any other purpose where g re-

quired pressure or partial vacuum is desired.
Having thus described my invention so that

those skilled in the art will be able to practice

the same, what I desire to secure by Letters Pat~
ent is defined in what is claimed, it being under--
stood that various changes in the displacement

pump shown and described above in detail and

‘not amounting to invention may be made with-
- out departing from the splrlt and ‘scope of my
invention.

What I claim is:—

1. A rotor for a displacement pump compris-

ing end members each having a laterally pro-

jecting internal annular shoulder, circumferen-

tially spaced longitudinal sections having end
projecting lips, said sections being secured to
said end members with their projecting lips un-

der-engaging respective annular shoulders of the

end members, said end members being of less

diameter than the circumferentially spaced sec-

tions a vane extending through the space be-
tween pairs of sections, and a longitudinally dis-
posed shaft within the rotor to which the inner
ends of the vanes are turnably secured.

2. A pump comprising a housing havmg re-

cessed ends, a rotor in said housing comprising

3

c1rcmnferent1ally dlsposed spaced sectwns hav-

ing end projecting lips and end members of less

diameter than said circumferential sections, each
end member having an internal shoulder under
which the projecting lips of said circumferential 5
sections are engaged and secured, a vahe extend-
ing through the space provided between pairs of
circumferential sections, means within the rotor
for supporting the inner ends of said vanes, each
end member of the rotor being disposed in a 10
recess of the respective housing ends, and a

packing strip engaging each side of eachh vane

and having end abutment with the inner surface
of respective housing ends outwa,rdly of respec-
tive recesses thereof. _- | 15
3. A displacement pump comprising a housmg
ha,vmg eccentrically recessed end members, Q-
rotor in-the housing having end members dis-
posed in the respective recesses of the housing
and members, spaced gaps formed in the periph- 20

ery of the rotor, a vane of the approximate

length of the housing extending through respec-
tive gaps of the rotor, the periphery of the rotor -
through which the vanes extend being of larger

diameter than the end members thereof, a pack- 25
“ing strip in each gap on each side of a respec-

tive vane, said packing strips having end abut-

ment with the inner surface of respective hous-

ing end members outwardly of the end members
of the rotor, and a suppolrt for the vanes dis- 30

‘posed longitudinally in the rotor and held in
eccentrlc position thereto.

HERBERT J. KRATZER
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