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NITED STATES PATENT OFFICE.

FRITZ W. ‘MACHLET, OF ELIZABETH, NEW JERSEY.

PUMP, &o.

To all whom it mey concern:

Be it known that I, Frirz W. MAcCHLET,
a citizen of the United States, residing in
Elizabeth, in the county of Union and State
of New Jersey, have invented certain new
and useful Improvements in Pumps, &c.,
of which the following is a specification.

This invention relates to engines, pumps,
blowers, etc., of the kind illustrated in
United States Letters Patent No. 902,501
granted to me October 27, 1908. In this
type, a cylinder is revolved within a drum,
the cylinder carrying pistons which work
in and out thereof, and run in contact with
the inner periphery of the drum; the cylin-
der being usually mounted eccentrically of
the drum.

The main object of my invention is to
provide a simple, inexpensive, practical du-
rable and efficient device of this type.

“In the preferred form of the present in-
vention, the pistons are arranged at inter-
vals around the cylinder and mounted so
that each piston may move in and out of
the cylinder independently of the other pis-
tons; and preferably the pressure of lubri-
cating or other liquid contained in the cylin-
der itself is utilized against the inner ends
of the several pistons, to force them out-
wardly so that their tips run in close contact
with the inner periphery of the drum, thus
avoiding leakage »f air or other fluid past
the pistons. The device is therefore espe-
cially serviceable as a blower, or as a mod-
erate-pressure air-compressor, or as a vacu-
um pump; and the improvements may’ also
be applied to steam and air-driven engines.

The liquid within the piston-cylinder is
fed from a separator arranged on the deliv-
ery side of the pump or blower, whereby
sald liquid is subjected to the pressure of
the air or other fluid delivered from the
pump; a communication being provided
from said separator to the interior of the
cylinder. :

Another feature of the invention resides
in the structure or contour of the drum, and
the relation therveto of the piston-carrying
cylinder. The interior contour of the drum
is preferably elliptical; and the axis about
which the cylinder revolves is about con-
centric with the curve of one side of the
ellipse, for a considerable portion of said

Specification of Letters Patent.

side. The work of the piston is done when
it is traveling along the side of the ellipse,
between the intake and delivery ports of the
drum; and hence while the piston is under
pressure, or doing work, there is little or
no movement of the piston into or out of the
drum, and friction, wear and loss of power
are consequently avoided. This construc-
tion is favored by making each piston sepa-
rate from all the others; and in order to give
each an ample bearing, it is provided with
tongues projecting in toward the axis of the
cylinder, which is hollow.

Other features and advantages will here-

inafter appear.

In the accompanying drawings,

Figure 1 is a sectional elevation of the
pump or blower.

Fig. 2 is a longitudinal sectional view
of the same. - . -
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Fig. 3 shows the pistons in a diﬁ"erent“

position from Fig. 1, showing how a guid-
Ing tongue on one piston may cross the guid-
ing tongue of another piston, in a certain

how the delivery of air or liquid from the
pump may be made uniform in volume or
substantially so. . ,

Fig. 4 shows the pistons in still another
position, showing a different crossing of the
piston guiding tongues. :

Fig. 5 is a side elevation of the air com-
pressor or blower including the separator,
the latter being shown partly in section.

Fig. 6 is a perspective view of the cylin-
der which carries the pistons. The device
seen at Fig. 6 is a single casting.

Fig. 7 shows a modification.in which there
is no relative movement between the pistons
in each pair; it being therefore possible
to make the pistons in each pair integral
if desired.

75"

. position of the cylinder, and also illustrating .
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Fig. 8 is a perspective diagram showing

the relationship of the pistons in the blower
seen at Fig. 1.

Fig. 9 is a diagram similar to Fig. 7, but
showing a different form of drum, which
minimizes or eliminates the sliding move-
ment of the pistons while they are loaded or
performing work.

Sliding pistons 1, 2, forming a pair, are
mounted at right angles to a second pair of
pistons 3, 4, in a revolving hollow hub, bar-
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rel or cylinder 5, which may fit between the
opposite vertical walls 6, 7, of a drum 8,
within which said piston cylinder revolves,

~the cylinder turning in contact with the pe-

10

15

20

25

30

35

riphery of the drum at one portion thereof.
The cylinder is mounted by means of

gudgeons 9, 10, in bosses 11, 12, provided.

upon the side walls 6, 7 of drum 8. If de-
sired, ball or roller bearings may be pro-
vided for said gudgeons, comprising for in-
stance, grooved collars 13 on the gudgeons,
and grooved rings 14 in the bosses, forming
raceways for balls 15. From:gudgeon 9
may extend a drive-shaft 16 carrying drive
pulley 17 and loose pulley 18.

The contour of the inner periphery of
drum 8 is preferably elliptical or nearly so.
Along the larger portion of this periphery
the pistons run idly, the latter being effective
only when moving over the short portion 19
which extends between intake port 20 and
delivery or outlet port 21. The axis of revo-
lution of the piston-barrel or cylinder 5 may
be substantially or almost concentric with
this portion 19 of the drum periphery, to
the end that each piston, when traversing
said portion 19, may make little or no slid-
ing movement in the cylinder 5, thus avoid-
ing friction of the piston in-its guides when
the pressure on one face of the piston is
heavier than it is on the other side. In other
words, the sliding movements of the piston
in and out of the carrier 5 occur mainly
when they are doing no work, so that they
do not grind upon their guides or bearings,
and hence are not liable to rapid wear. In

fact, the wear is so slight, that in many cases

wooden pistons may be employed, which are

- not only inexpensive, but are also desirable
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because of their lightness, conducing to si-
lence of operation and long life of the inner
periphery 19, 22 of the drum. Very satis-
factory pistons may be made from a good
grade of maple; and the same may be im-
pregnated with paraffin,

A passage 23 formed in the periphery 22
leads from port 20 up to the place where the
cylinder 5 turns in contact with said periph-
ery 22, whereby an open communication is
preserved between the intake side of the
pump and the chamber that forms above the
descending piston, whereby the back pres-
sure due to forming a vacuum above the de-
scending piston is avoided, and the pressure
on one side of the piston balances that on
the other side while the piston is sliding out
of the cylinder. A similar passage 24 ex-
tends from 22, the partition between said

passages being numbered 24°. The passage -

24 avoids undue.increase in pressure of air
in the pocket formed above the rising piston
above outlet 21, and insures like pressures
on the upper and lower sides of the ascend-
ing piston. :

1,287,668

Each of the four pistons shown (the num-
ber may be either greater or less than four)
is preferably movable independently of the
others; and all of them may be constantly
pressed outwardly, to cause their tips to
bear against the periphery of the drum 8, by
means of a liquid 25 with which the piston-
carrying cylinder 5 is filled; this liquid be-
ing under pressure, and preferably also

65

70

serving to lubricate the pistons and all the -

. moving parts of the pump, blower or engine.

The cylinder 5 has radial mortises 26 to
guide the pistons, and these mortises are
open at both their outer and inner ends,
whereby the inner ends of the pistons are
immersed in the fluid 25, or at least are
pressed outwardly thereby against the in-
ner periphery of the drum 8.
thickness of the piston offers greater surface
upon which the liquid 25 may press; and
hence the thickness of the piston may de-
termine the pressure of its tip against the
drum periphery, whereby leakage of air or
other fluid past the piston may be reduced
or prevented. The liquid that oozes out
from the piston-guides and that is picked up

by the tips of the pistons, may also serve :

to pack or seal the tips and side edges of
the pistons, thus minimizing or preventing
loss of efficiency by leakage past the pistons.

Said piston cylinder 5 may, if desired, be
fed with the ligunid 25 from a receptacle 27,
Fig. 5, in which receptacle it is subject to
the pressure of the air or other fluid deliv-
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ered by the pump or blower. The pressure '

to which the liquid in 27 is subiected, is of
course transmitted to the liquid 25 in the
piston cylinder 5, with the results already

100

mentioned. The liquid may be fed from 27 .

through a pipe 28 to the interior of boss 12

(Fig. 2) of the drum 8, filling the boss, and -

passing through the open end of the cylin-
der 5 into its interior, and also passing
through the open opposite end of the cylin-
der to fill the boss 11. Both sets of ball
bearings may thus be lubricated.

To prevent loss of fluid or pressure, a

washer 29 may be placed upon drive-shaft
16 against the end of hub 11; and this
washer may form one side of a drip recep-
tacle 80 which catches such oil or liquid as
oozes past washer 29, and delivers it to a
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pipe 31 leading to a basin 32 on the intake

side of the pump. This basin fills and over-
flows into the drum 8 (the lower edge of in-
take port 20 answering as the rim of the
basin), or at least the liquid in the basin is
taken up little by little by the pistons as
they pass port 20, whereby the edges of the

pistons may be packed or sealed as already-

explained. It will hence be understood that

120
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there is a frequent or constant passage of oil

or liquid 25 out of the pump in the form of

spray taken along with the air or fluid de-
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livered by the pump; and the mixture passes

up through a pipe 33 into a separator 34, at

the bottom of which is the receptacle 27 into
which the separated liquid falls, to be again
circulated through the pump under the pres-
sure of the compressed air delivered by the
pump. . :

The pistons 1, 2 may be prolonged or
formed with central guiding tongues 35, 36,
which may pass between guiding tongues 37,
38 formed on the ends of pistons 8, 4. This
increases the length of bearing of each pis-
ton, and tends to increase its steadiness and
efficiency and reduce the friction and wear.
At Fig. 1 it will be seen that the projecting
portion of the lowermost piston isnot greater
than the portion which is confined m the
guide-mortise in the cylinder 5; thus afford-
ing the piston ample support even at the
time when it is doing maximum work; this
support being due to the tongues aforesaid.
The reason that the tongues of the pistons
in one pair are arranged interstitially with
the tongues in the other pair will be ap-

'parent from Figs. 3 and 4, in which it will

be seen that in some positions of the eylin-
der, a tongue in one pair may cross a tongue
in the other pair.

This blower or pump is not only efficient,
but it also has the advantage of delivering
fluid with substantial uniformity or steadi-
ness, as it will be understood £rom Fig. 3
that the intervals between succeeding de-
liveries by the pistons may be made. very
slight or eliminated, by making the portion
19 of the drum periphery of the proper
length; and this feature renders the device
very desirable for use in pumping liquids,
where a smooth flow or delivery is needed.
The invention is not limited to the particular
means described for sealing and lubricating
the moving parts, nor to the described means
for subjecting the liquid 25 to pressure.

The length 19 of the drum periphery
along which the pistons are effective, being
much less than the portion of the periphery
along which the pistons run idly, said por-
tion 19 is arranged at the bottom of the
structure, so that the ports 20 and 21 may
be at the lower part of the casing. This ar-

‘rangement facilitates the sweeping of the

liquid 25 directly from the basin 32 over to
the outlet port 21. :

By the diagram at Fig. 9, it is shown how
the pistons in each pair may be made rela-
tively immovable, and, if desired, in a single
piece. In this view, the contour 39 ‘of the
inner periphery of the drum is different, but
the effective lower portion 19 thereof (be-
tween the intake and outlet ports seen at the
other figures, or between points A and B)
is about concentric with the axis of revolu-

\ tion of the piston cylinder 5, so that there is

little or no movement of ‘the pistons when

4

-having inlet

B

they are carrying loads. If the pistons in
each pair are made in a single piece, the
length of bearing or support will of course
be very great, but the liquid in the cylinder
5 will no longer serve to press the piston tips
out against the periphery of the drum. It
is obvious that if desired, the pistons can be
made as in the other figures, so that each
piston can be moved radially independently
of all the others, so that the pressure of the
liquid 25 can be utilized to thrust out the
pistons for the purpose mentioned. In Fig.
9, the contour of the drum is such that the
tips of the pistons in, each pair are con-
stantly in engagement with the periphery of
the drum, even though there is no relative
movement between the pistons in each pair.

The diagram at Fig. 7 is like Fig. 9, ex-
cept that the drum is nearly cylindrical,
and consequently there is more sliding move-
ment of the pistons when under pressure or
when doing work. Each pair of pistons
could be made in a single piece, and the op-
posite tips would keep in contact with the
periphery of the drum as the cylinder re-
volves.

As seen clearly at Fig. 6, the hubs 40 of the
piston-cylinder 5 are radially recessed at 41,
to afford a clearance for the tool used in
cutting or finishing the guide-slots 42 in
which the pistons work:

Other variations may be resorted to with-
in the scope of my invention, and portions
of the improvements may be used without
others. ‘

Having thus described my invention, I
claim : :

1. The combination of a drum approxi-
mately elliptical in cross section, said drum
having inlet and outlet ports both upon one
side of the ellipse, a revoluble head jour-
naled in said drum at a point substantially
concentric with that portion of said side of
the ellipse which extends between said ports,
independently movable pistons mounted on
said head and constantly in engagement with
the inner periphery of the drum, to enable
said periphery to control the movements of
the pistons relatively to said head ; whereby
the movement of each piston relatively to
said head is minimized or eliminated while
the piston is under pressure in traveling be-
tween said ports, and means to urge the pis-
tons outwardly. ,

2. The combination of a drum approxi-
mately elliptical in cross sectlon, said drum
and outlet ports both upon one
side of the -ellipse, a revoluble head jour-
naled in said drum at a point substantially

concentric with that portion of said side of
the ellipse which extends between said ports, =

two pairs of separate pistons mounted on
said head and each piston movable inde-
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pendently of all the others to run-upon the
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.- walls of the drum said pistons disposed at
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equal intervals upon said head; and means
dependent upon the revolution of said head
for forcing the pistons outwardly.

8. The combination of a drum substan-
tially elliptical in cross section, said drum
having inlet and outlet ports both upon one
side of the ellipse, a revoluble head jour-

“maled in said drum at a point substantially

concentric with that portion of said side of

the ellipse which extends between said ports,

two pairs of separate pistons mounted on
said head and each movable independently

- of all the others to run upon the walls of the

drum, said pistons disposed at equal inter-

vals upon said head, said pistons mounted
to slide in said head, and means being pro--

vided to supply a lubricating liquid under
pressure to said pistons at their inner ends,
to force them outwardly against the pe-
riphery of the drum. :

4. The combination of a drum substan-
tially elliptical in cross section, said drum
having inlet and outlet ports both upon one
side of the ellipse, a revoluble head jour-
naled in said drum at a point substantially
concentric with that portion of said side of
the ellipse which extends between said ports,
two pairs of separate pistons mounted on
said head and each movable independently
of all the others to run upon the walls of the
drum, said pistons disposed at equal inter-
vals upon said head, said pistons mounted to

- slide m said head, and means being pro-

35

40

vided to supply a lubricating liquid under
pressure to said pistons at their inner ends,
to force them outwardly against the pe-
riphery of the drum; said pistons recessed
at their inner edges to form . guiding
tongues, the tongues of the pistons in one
pair arranged to move in the recesses of the

- other pair as the head revolves.

45

50

55

60

5. The combination with a drum, a re-
volving head therein, and a movable piston
carried by said head, of a separator on the
delivery side of the drum, and means de-
pendent upon the revolution of said head
to conduct the separated liquid from the sep-
arator to the drum under pressure to press
said piston outwardly into contact with the
wall of the drum. Co

6. The combination with a drum and a
revolving head therein, said head being a re-
ceptacle for liquid, of a piston carried by

sald head and communicating with said

chamber to be forced outwardly by the pres-
sure of the liquid, a separator on the deliv-
ery side of the drum, and means to conduct
the separated liquid back-to said receptacle,
where it is under the pressure of the air or
gas delivered by the pump or device, where-

- by the piston is forced outwardly into con-

tact with the wall of the drum.
7. The combination of a drum, a head

1,257,868

journaled therein eccentrically thereof, mov- 65

able pistons projecting from said head, said
head provided with means for containing a
lubricating liquid in position to act out-
wardly against said pistons, and means for
subjecting said lubricating liquid to a con-
stant pressure tending to cause it to force

'said pistons outwardly against the surface of

the drum. ,

8. The 'combination of a drum, a head
journaled therein eccentrically thereof, slid-
ing pistons mounted in said head and mov-
able independently of one another, said head

75

provided with means for containing lubri- -

cating liquid in position to act outwardly

against said pistons, and means for subject-

ing said lubricating liguid to constant pres-
sure, for both lubricating the pistons and
forcing them outwardly constantly against
the surface of the drum. _

9. The combination of a drum or casing, a

. revoluble hollow head journaled therein ec-

centrically thereof to contain a lubricating
liquid, movable pistons projecting from
said head to extend to the wall of the drum
and in communication with the lubricating
liquid to be pressed outwardly thereby, and
means for subjecting said lubricating liquid
to constant pressure, to supply it to the in-
terior of said drum and constantly tend to
force said pistons outwardly. -’

10. The combination of a drum, a revolu-
ble head journaled therein eccentrically
thereof, two pairs of sliding pistons project-
ing from sald head to engage the wall of
the drum, and means exterior to said head
for subjecting lubricating liquid within said
head to constant pressure, to tend constantly
to press all of said pistons outwardly.

11. The combination of a drum, a revolu-

ble head within the drum and journaled ec-
centrically thereto, sliding pistons project-
ing from said head to engage the wall of the
drum, and means for subjecting lubricating
liquid to constant pressure to force it into
the interior of said head to lubricate said
pistons and also tend constantly to force
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them outwardly against the inner periphery - -

of the drum. :

12. The combination with a drum contain-
ing a receptacle and a revolving member
mounted within the drum eccentrically of the
Iatter, of sliding pistons mounted in said re-
volving member and penetrating into said
receptacle, and means exterior to said recep-
tacle but connected thereto, for subjecting
lubricating liquid to constant pressure into
said receptacle to force the pistans con-
stantly outwardly. o

13. The combination with a drum and a
revolving member mounted within the drum
eccentrically of the latter, of sliding pistons
mounted in said revolving member and

penetrating into said receptacle, Whereby

115
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they may be forced outwardly by the pres-
sure of Tubricating liquid in said receptacle,
a separator in communication with the de-
livery side of said drum, and raeans to con-
duct the separated liquid from the separa-
tor back to said receptacle, to subject the
liquid- in said receptacle to the pressure of

the air or fluid delivered by the drum or

engine. :

14. The combination with a cylinder hav-
ing pistons and a drum within which the
cylinder revolves, the pistons being movable
into and out of the cylinder, of means for
utilizing liquid within the cylinder to press
the pistons outwardly constantly against the
drum, said means including means for sub-
jecting the liquid to constant pressure.

15. The combination with a drum and a
cylinder, mounted therein to run in contact
therewith, of a piston carried by said cylin-
der to move in and out thereof, and means to
utilize liquid to press the edge of said piston

constantly against the drum, said means in--

cluding means for subjecting the liquid to
constant pressure. '

16. In an air or fluid compressor or
blower, the combination with a drum, a cyl-
inder mounted to revolve therein, and a pis-
ton mounted to move in and out of the cylin-
der and to bear upon the periphery of the
drum, of a separator arranged on the deliv-
ery side of the compressor or blower, and 2
communication between said separator and
said piston to cause the separated liquid to
flow back from the separator to the piston
to force the latter against the wall of the
drum. : : ,

17. In a pump of the character described,
the combination with a drum, a cylinder
therein and a piston mounted in the cylin-
der to move in and out thereof, of means ex-
tending to the delivery side of the pump to
utilize pressure of air or fluid delivered by
the device for constantly forcing said pis-
ton against the wall of the drum, said means
including means to subject the fluid to con-
stant pressure. N :

18. In a device of the chafacter described,

the combination with a drum and a cylin--

der mounted therein to run in contact with
the wall thereof, of pistons independently
slidable in and out of said cylinder, and
means to utilize the fluid delivered by said
device to force the pistons constantly into

contact with the wall of the drum, said

means including means to subject the fluid
to constant pressure. '

19. In an air compressor or blower, the
combination with a drum and a cylinder
therein, of pistons independently slidable in
and out of said cylinder, a liquid contained
within said cylinder, and means to utilize
the pressure of air delivered by the device
for subjecting said liquid to pressure, to lu-

>

bricate the pistons and cylinder, and also
force the pistons against the wall of the

- drum. :

20. In an air compressor or blower, the

- combination with a drum and.a cylinder

therein, of pistons independently slidable in
and out of said cylinder, a liquid contained
within said cylinder, and means to utilize
the pressure of air delivered by the device
for subjecting said liquid to pressure, to
lubricate the pistons and cylinder, and also
force the pistons against the wall of the
drum, and seal and Iubricate said pistons.
91. In an air compressor or blower, the

combination with a drum and a cylinder:

therein, of pistons independently slidable in
and out of said cylinder, a liquid contained
within said cylinder, and a separator on the
delivery side of said compressor or blower
in communication with the liquid in said
cylinder, whereby liquid is subjected to the
pressure of air or fiuid delivered by said
compressor or blower to press the pistons
against the wall of the drum, and also to
lubricate and seal the pistons and cylinder,
and whereby the liquid that is carried out

" with the delivered air from said compressor

or blower is collected and returned to be
used again. ,
99. The combination of an approximately
elliptical drum, a cylinder mounted therein
about concentrically with the curve of one
side of the ellipse for a considerable portion
of said side, said drum being provided with
inlet and outlet ports between which said

‘portion extends, pistons mounted independ-

ently of one another in said cylinder, and

‘means to hold said pistons yieldingly in en-

gagement with the periphery of the drum
during the révolution of the cylinder. '
93. The combination of an approximately
elliptical drum, a cylinder mounted therein
about concentrically with the curve of one
side of the ellipse for a considerable por-
tion of said side, said drum being provided

~with inlet and outlet ports between which

said portion extends, pistons mounted inde-
pendently of one another in said cylinder,
and means to hold said pistons yieldingly
in engagement with the periphery of the
drum during the revolution of the cylinder;
the piston provided with tongues projecting
in toward the axis of the cylinder, and said
cylinder having inwardly directed rigid

guides for said tongues.
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94. . The combinafion with a drum and a

revolving head therein, of pistons carried by
said head, said head being a hollow recep-
tacle for liquid, and said pistons working
in ways that open directly into the hollow
of the’ receptacle, said liquid being under
pressure, and means to subject the liquid to
pressure to force the piston edges hydrauli-

cally against the inner wall of the drum.

125



& . 1,237,668

25. The combination with a drum and a
révolving head therein, of pistons carried

by said head, said head having a hollow "

body to serve as a receptacle for liquid un-
der pressure, and said pistons entering the
hollow liquid-containing body of said re-
ceptacle, and means dependent upon the
revolution of said head for subjecting the

liquid in said head to pressure, to cause the

Distons to be forced outwardly hydrauli- 10

cally by the pressure of the liquid therein,
whereby the pistons’ outer edges are forced.
against the inner wall of the drum.

FRITZ W. MACHLET.

Witnesses:
Samuer R. OepEN,
Aporra MACHIET,



