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- thevane or vanesfrom the cylin
. be extraordinary in proportion to the diame-
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To all whom it }na,y'concefm | .
Be it known that I, Fxrrz W. MACHLET, a
citizen of the United States, residing in Eliza-

beth, in the county of Union and State of |
New Jersev, have invented certain new and

useful” Improvements in Pumps, &c., of
which the following is a specification.

~This invention relates to rotary pumps,
blowers, engines, &c., in which a revolving
cylinder is mounted eccentrically in a drum

‘and is provided with vanes or pistons, which
slide into and out of the cylinder during its

revolution. o

~In the pump or engine illustrated herein
there 1s provided a cylindraceous drum, in
which is mounted eccentrically to the drum a
cylinder having a pair of vanes or pistons
adapted to project alternately from opposite

sides*of said cylinder during each revolution

thereof. A stud projects inwardly from the
vertical wall of the drum in such a manner as
to control positively all the movements of the

vanesrelatively tosaid eccentric cylinder, said

stud engaging a hub or shoe provided upon the
vanes am%l}ll]agving a slot 'wh?ch 1S perpgndicu-
lar-to the plane of the vanes and which re-
ceives sald stud. The facewise or revolving
movements of the vanes are controlled by
said eccentric cylinder, while theradial move-

ments of the vanesrelatively to said cylinder,

or in and out thereof, are controlled by the
slotted hub acting in codperation with said
stud. The inner periphery of the drum is
not depended upon to force the vanes in-
wardly, nor is it necessary to depend upon
springs for forcing the vanes outwardly, the

radial positions of the vanes being always

positively controlled by means within the
cylinder and positively connected to the
drum.” The tips of the vanes may run in
light contact or out of contact with the inner
periphery of the drum, thus minimizing or
' oints. The two
vanes being in the form of a single plate or
being rigidly connected serve each as bear-
ing for the other—that i1s to say, the vane-
plate extends clear through the cylinder, and
sliding bearings, therefore, are provided only
at the periphery of the cylinder, and hence
the length of the bearing is equal to the di-

ameter of the cylinder. The (Froj ecti}(:n of
er may hence

ter of the cylinder, and the machine is ren-

dered exceed‘;vuj]ﬁly powerful and efficient for
It wi

by their tips is not cylindrical.

‘liable to get out of order. -

‘into said cylinder.

inder the plate may slide freely, notwith-
standing the pressure of fluid to which the
face of the projecting vane is subjected. The
vanes being made in one piece or rigid with
each other,it follows that thecurve described
Still the
parts maj be so proportioned that the curve
describedy by the vanes is approximately cy-

lindrical, and the drum may readily be shaped

to conform to such curve. |
The object of my invention i8 to construct
a machine of this class which is highly effi-

cient for its size,to enable the machine to'be
run at high speed safely and effectively, and

generally to produce at low cost a simple
type of an engine which shall consist of a few

| of the ample depth of bearing within the cyl- -

70

parts, readily and cheaply made, assembled

and. disassembled, highly durable, and not

Other objects and advantages
after appear.

L]

i_.,'

In the accompanying drawings, Rigure 1 is
8 transverse sectional view of a pum"ﬂ,_blower, --
my -

or engine made in accordance with m
vention, one of the vanes being shown fully

projected from the eccentric cylinder and
‘the other of said vanes being shown drawn
Fig. 2 is a diagram 1illus-
trating different positions assumed by the

vanes during a single revolution of the en-
gine.  Fig. 3 is a longitudinal central sec-

w_ill hefein— --
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85

tional view of the engine. Fig. 4is a view of

the eccentric cylinder, showing the slideway

therein for the vane-plate. Fig. 5 1s a per-
spective view of -a. slotted hub or shoe em-

00

ployed for controlling the radial positions of .

the vanes. Fig. 6 is a perspective view of a
pair of vanes made in one piece. Fi%. 7 llus-
trates .the preferred construction of slotted
hub or shoe and also shows roller-bearings
for receiving the facewise thrust of the vanes

95

or plates that slide in and out of the eccen- -

tric cylinder. Fig:. 8 is a view of the pre-
ferred means of constructing and mounting

I00

the eccentric cylinder, the same being shown -

journaled at both ends to insure steady run-
ning and conduce to durability, this form be-
ing especially desirable for pumps, blowers,
or engines of large dimensions. Fig. 9 illus-

105

trates another method of mounting the mner

end of the eccentric cylinder.

‘The drum 1 of the blower or engine 18 pro-
vided with an inlet 2 and an outlet 28. Be-
tween said inlet and outlet 1s mounted ‘a rev-

be understood that because | oluble cylinder 3, eccentric to the drum and

110
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serving as a partial partition between the in-
let and outlet. . Upon its under side 1t runs
in contact with a saddle or other abutment 4,

so that movement of fluid between the inlet

and outlet can occur only over the top of the
cylinder, the latter extending the full length
" of the drum and fitting closely between the
side walls 5 6 thereof. - . |
Mounted in peripheral slots 7 and 8 in the
cylinder is a single diametrical plate, one end
portion 9 of which is seen at Fig. 1 projecting
from the cylinder and extending to the inner
periphery 10 of the drum, while the other
~portion 11 of said plate is drawn into the cyl-
¢ inder, said portions 9 and 11 constituting op-
EﬂSite pistons or vanes, which, however, may
e otherwise connected than by forming them
in one piece. Said plate of course extends
%rpm wall 5 to wall 6 of the drum, as seen at
12. 3. o | | .
The plate is fornmied with a central rectan-
%u_lar recess 12, the opposite edges of which
fits into mortises 13, formed radially i oppo-

site sides of a hub or shoe 14, the construc-
tion being such that the hub may be readily

slipped onte’ and off from the plate. Means
may be provided for bolting the hub to the

. plate. The function of the hub is to eontrol

the endwise radia] position of the vanes, and
to this end it is provided with a slot 15, which
is perpendicular to the plane of the vanes,, as
seen clearly at Fig. 1, and extends upon op-
posite sides of said vanes-—that is, said slot
‘18 continuous through the recess 12 in the
plate 9 11. In engagement with this slot 1s

“a stationary stud 16, projecting inwardly

from the vertical wall 6 of the drum and prei-
~erably secured by a set-screw 17 in a boss 18,

 formed upon the drum-wall. An antifric- |

tion-roller 19 or any other suitable deviee
- may be provided between the stud 16 and the
member 14. The stud may be provided with
 a longitudinal feed-opening 20, terminating

at sard roller, for oil or other lubricant, as

45 seen at Fig. 3. The eylinder 3 has a hub 2T,

. mounted upon & shaft 22, provided with a

fly-wheel 23, said hub occupying a cup-like

~ depression or recess 21, formed in the head 5.

As the cylinder 3 rotates the vanes 9 11

are carried facewise thereby, while owing to
the engagement of the roller-stud 16 with the

slotted hub or shoe 14 the tips of the vanes |

9 11 are always equidistant from the said

stud 16. When the cylinder makes a quar-

ter-turn from the Fig. 1 position, the vanes
9 11 are depressed to a level with the axis 22
of said cylinder, as seen at A, Fig. 2; but the
slot 15 is of sufficient length to engage the
roller-stud 16 at all times. As the 035

rotaies the vanes n.ove radially in and out
relatively thereto, as may be seen at Fig. 2,

aieilly

| ing of friction, w

tially the same as that at Fig. 5 exce

inder

9 11.

stud 16 is about central of the drui 1; but

the latter is cylindraceous, being shaped to
conform to the path described by the tips of

the vanes 9 11, which path deviates slightly

from true circular form. - | |
- It will be seen that a very deep bearing for
the vane-plate 9 11 is provided, said bearing

| being about equal in depth to the diameter of

the eccentric cylinder 3, and hence binding
and undue wear and leakage are avoided.
At the same time it is- practicable for each
vane to project at an extraordinary extent

from the cyfinder, as seen at Fig. 1, in pro-
portion to the diameter in the latter, the re-

“sult being that a machine is produced of very

great power or efficiency in proportion to its.
size and cost of construction and operation.

| The tips of the vanes 9 11 may clear the in-

ner periphery 10 of the drum by a few thou-
sandths of aninch, so that friction at this point- 8
may be eliminated without liability of undue
leakage, Igarticulairly when the machine 1s
used as a blower. - o
The few parts of which the machine 1s com-

posed may be cheaply made and readily as-

sembled and -disassembled and may run at
unusually high speed, owing to the minimz-

Ejle_ at each revolution there
is a gain in the amount of work done, owing
to the proportionally large pressure area or
projecting portion of the vane. = -

At Fic. 9 the inner vertical wall 6 of the

drum isformed with a bearing 24, uponwhich
rotates a large hub 25, formed upon.this end
of the cylinder 3, said hub being' hollow or
open at its end and of sufficient internal di-
ameter to clear a stud-supporting boss 18*
within the drum and forming a continuation

of the boss 18. Thus the cylinder 1s support-
ed at both ends, this being a desirable fea-

ture, especially in large sizes of blowers or
engines. - | |

At Fig. 8 the stud 16 1s fixed upoh'a, radial

| arm 26, the latter carried by a shaft 27, fixed - |
“upon a set-screw 28 in hub 18. The shaft 27

is concentric with the shaft 22 of the cylin-
der 3, and the latter has a head 29,secured by
screws 30 and provided with a hub 31to turn
upon the inner end of said fixed shaft 27.
Said head 29 incloses said arm 26 and 1s pro-

vided with g recess 32 to receive the latter.

At Fig. 7 anether form of hub or shoe for
the vane-plate is shown, and it is substan-~
t that
superfluous metdl is cut away. This form of
hub or shoe comprises a main plate-like mem-

“ber 33, having a pair of flanges 34, which form !

the walls of the slot 15. Said flanges are

formed with angled members 35, having mor-

tises 13 to receive the edges of the vane-plate

" IC0
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Ribs 36 extend from the flanges 34 to -

the radial positions of the vanes relatively to | the angled members 35 to stiffen the shoe,
the - cylinder - being always positively con- l which, 1t will be seen, is very light and strong.
trolled by said stud independanﬂ%r of the in- | At Fig. 7 the direction of the thrust or flusd
65 ner. periphery of the drum 1. The axis or | pressure upon the faces of the vanes is indi- 130



10

I5

20

25

30

35

40

- 825,671

¢ated by arrows, and it will be seen that said
thrust is taken by roller-bearings consisting
of cylinders 37, mounted upon rolls 38, the
latter runnirg upon shafts 39, extending lon-
gitudinally of the cylinder. Slight . clear-
ances 40 are formed in the slots 7 8 in the

cylinder upon the sides adjoining the roller- |-

bearings, so that the pressure of the vanes
may be taken by rollers. and not by the wall
of the slots. This provision of roller-bear-
ings enables the movement of the plate rela-
tively to the cylinder to be almost without
friction. This not only increases the power
and reduces wear, but also enables the ma-
chine to run at considerably higher speed
than if the rollers were omitted, particularly
1n the case of large blowers. The shafts 39
each extend from end of the cylinder and are
detachably mounted in opposite slots or

bearings 41, formed in the ends of the cylin-

der. Opposing cylinders 37¢@ may also be
provided for the vanes, so that the pump
may run either forwardly or backwardly.
Variations may be resorted to within the
scope of my invention, and portions of my
1mprovements may be used without others.
Having thus described my invention, I
Cl&im—f | | '

1. A pump or engine comprising a cylin-

draceous drum provided with heads and hav-
Ing an inlet and an outlet, a ¢ylinder having g
head and revoluble within said drum and ec-
centric thereto and fitting closely between the
heads thereof and mounted between said in-
let_ and outlet, said cylinder having opposite
radial slots in its periphery and in its head,
vanes or pistons rigid with each other and
mounted to slide in said slots in and out of

- oppostte sides of the periphery of said cylin-

der, a guiding-shoe fixed to said vanes within
said cylinder and having a slot transverse to

- the plane of said vanes, and a stationary bear-

45
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g eccentric to said cylinder and within the
slot of sald shoe, said drum shaped to conform
to the curve described by said vanes; the side
edges of said vanes flush with the exterior
surfaces of the ends of said cylinder and fit-
ting closely between said drumheads cne of
the latter having a depression, and said cyhn-

der-head having a hub portion occupying
said depression. '

2. A pump or engine comprising a cylin-
draceous drum provided with heads and hav-
Ing an inlet and an: outlet, a cylinder revolu-
ble within said drum and eccentric thereto
and mounted between said inlet and outlet, a
pair of vanes mounted to slide radially in and
out of opposite sides of said cylinder, a guid-
ing-shoe fixed to said vanes within said cylin-
der and having a slot vertical to the plane of
sald vanes, and a stationary stud or bearing
member eccentric to said cylinder and ex-

tending within said slot; said drum shaped

Yo contorm to the curve described by said

|

]

vanes, both said vanes and the ends of said 6 g

cylinder fitting closely between said drum-

heads; said cylinder having peripheral slots
each open at both ends of the cylinder to re-
ceive sald vanes and the latter projecting
about equally at each end from said shoe.

3. A pump or engine comprising a cylin-
draceous drum provided with heads and hav-
‘ing an inlet and an outlet, a cylinder having a

pair of heads and revoluble within said drum
and eccentric thereto and mounted between

sald inlet and outlet, the heads of said cylin-

der fitting closely between the heads of said
drum, one of said cylinder-heads provided

‘with 'a hub of relatively small diameter, a

head of said drum recessed to receive said
hub, a pair of connected vanes mounted to
slide in and out of the periphery of said cylin-
der, radial slots for said vanes in both the pe-

70
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riphery and the heads of said cylinder, a guid-

Ing-shoe fixed to said vanes within said head
and having a slot transverse to the plane of
sald vanes, and a stationary bearing member
eccentric to said cylinder and extending with-
in said slot; said drum shaped to conform to
the curve -described by said vanes, and the
side edges of said vanes flush with the exte-
rior surfaces of the heads of said cylinder and
fitting closely between said drumheads; the
drumhead opposite said hub being centrally
recessed to clear said eccentric stationary
bearing-member. _ | '

4. A pump or engine comprising a drum

luble within said drum and eccentric thereto
and.mounted between said inlet and outlet,
vanes rigid with each other and mounted to
slide in and out of opposite sides of the periph-
ery ot said cylinder, a guiding-shoe fixed to
sald vanes within said cylinder and having a
slot transverse to the plane of said vanes, an
imwardly -extending stud engaging said slot
about centrally of said drum, a supporting-
arm rigid with said stud, and a shaft carrying
sald arm and rigid therewith and fixed in said
drum concentrically with said cylinder, the

latter having a bearing upon said fixed shaft

outside of said arm.

goO

05

having aninlet and an outlet, a cylinder revo-

ICO

105
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5. A pump or engine comprising a drum

having an inlet and an outlet, a cylinder revo-
luble within said drum and eccentric thereto

115

and mounted between said inlet and outlet,

- vanes 1n the form of a single plate and mount-

ed to slide in and out of opposite sides of the
periphery ‘of said cylinder, a guiding-shoe
fixed to said vanes within said c¢ylinder and
having a slot perpendicular to the plane of
said plate, an inwardly-extending stud en-
gaging said slot about centrally of said drum,
a supporting-arm rigid with said stud, a shaft
carrying said arm and rigid therewith and
fixed insaid drum concentrically with said cyl-
inder, and a head secured to the end of said cyl-

| mder and having a hub journaled onsaid fixed

120

125
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shaft, and also having a recess to receive said
arm; said drum shaped to conform to the

- curve described by the tips of sald vanes.

6. A pump or engine comprising 2 cylin-
draceous drum having end wallsand also hav-
ing an inlet and an outlet, a hollow cylinder
revoluble within said drum and eccentric

thereto and mounted between said inlet and

~outlet, a hub for said cylinder, one of said end

IO

13

walls having a recess to receive said hub, and
the face of the latter being flush with said

end wall, a shaft fixed to said hub, a pair of
vanes in the form of a single rectangular plate
fitting in said drum and mounted to shide ra-

dially in and out of opposite sides of sald cyl-
inder, the latter having openings extending

- trom end to end and from side to side to re-

ceive said plate, and having peripheral bear-

~ ings for said plate, the latter having a central

20

25

recess in one side edge, a shoe having slots
which fit upon the opposite edges of said
plate atsaid recess, said shoe also having with-
insaid recess a slot perpendicularto the plane

of the plate and extending upon opposite

sides thereof, and a stud projecting inwardly
from the other end wall of said drum about
centrally thereof and having means to engage

i

' centrally thereof and engaging
drum shaped to conform to the curve de-

or shoe comprising a

825,671

| said perpendicular slot; said drum shaped to

conform to the curve
said plate. | .

7. A pump or engine comprising a cylin-
draceous drum having an inlet and an outiet,

described by the tips of

30

a cylinder revoluble within said drum and ec-

centric thereto and mounted between said in-

let and outlet, a vane-plate carried by said
cylinder and mounted to slide diametrically-

thereof and having acentral recess in one side
edge a hub or shoe upon said plate and hav-
ing within said recess a slot perpendicular to

“the plate and extending upon opposite sides

thereof, and a stationary bearing projecting
inwardly from the wall of said drum about

scribed by the tips of said plate; and sald hub
having a pair of flang
of said slot, said flanges formed

with angle
members having morti '
FRITZ W. MACHLET
Witnesses: _ -
- GEORGE MACHLET,
Pricip C. OSTERMAN.

main plate-like member
es which form the walls
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said slot;said
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ses to receive the edges
of sa,ld_vane—pla,te at sald recess.
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