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To «ll whom it may concern:

Be 1t known that I, Fraxz MaArRBURG, Jr., a
citizen of the United States, residing in the
borough of Brooklyn, in the county of Kings,
in the city and State of New York, have in-
vented certaln new and useful Improvements

In Rotary Pumps and the Like, of which the

following 1s a specification.

This 1mnvention relates to a rotary pump,
engine, or blower having a rotating piston-
body provided with radially-projecting pis-
tons, which engage with corresponding piston-
recesses 1n rotating abutments disposed at op-
posite sides of the piston-body in suitable
chambers, wherein they fit snugly. The in-
closing casing has a suitable inlet and outlet
for the fluid.

It is important in a rotary pump, engine,
or blower of this general character in order
that 1t may be durable, be relatively inexpen-
sive 1n repairs, and may do the proper duty
that the rotating parts shall be carefully bal-
anced and shall be free from shocks, undue
wear, and friction, and it 1s also important

that the parts shall be driven accurately and

positively in unison by gearing and be driven
wholly independent of the pistons engaging
their recesses.

Having in view these essentials to the proper
working of the pump, engine, or blower, it
1 the purpose of the presentinvention to pro-
vide means for balancing the pressures on the
rotating parts, to insure ‘smooth running by
providing against shocks at the rotating parts,
to provide an interchangeable eylinder in the
casing, sald cylinder having in it the cham-
bers and ports, and to provide means for ac-
curately centering said cylinder and securing
1t 1n position. The piston-body and abut-
ments are geared together in a manner to in-
sure accurate running in unison, this being
effected by special gearing and lubricating
means. The external casing is adapted when
the device is employed as a pump for liquids
to serve as a liguid-holder.

In the accompanying drawings, which illus-
trate an embodiment of the invention espe-
cially adapted for pumping liquids, Figure 1
1s a vertical section taken substantially at line
« in Fig. 2. Fig. 2 is a section at line 2* in
Fig. 1, the head 8 at that end being removed
and the shafts being in section. Fig. 3is a
horizontal section substantially at line #° in
Fig. 4. Fig.4isavertical sectionsubstantially
at line #* in Fig. 3. Fig. 5 is an end view of

the cylinder, together with the piston-body -

and the abutments in place therein. Fig. 6
18 a longitudinal section of the cylinder at line
2 In Fig. 7. Fig. T is a cross-section of the

cylinder, piston-body, and abutments, takenat 6

line ' in Fig. 6. TFig. 8 is a side view, and
Fig. 8* an end view, of the piston-body de-
tached. Fig. 9 is a side view, and Fig. 9* an
end view, of one of the abutments detached.
Fig. 10 is a face view of one of the casing-
heads. Fig. 11 is a side view, and Fig. 11°
an end view, of one of the gears. Figs. 12,
13, and 14 are views, on a large scale, of the
piston-body and an abutment, illustrating the
forms of the pistons and piston-recesses and
the manner of their engagement. Fig. 15 is
a side elevation of the cylinder on the same

scale as Figs. 1 to 4.

1 designatesthe exterior casing of the pump.
which may have a circular drum-like form,
as seen in Kig. 4, and be provided with feet.
This casing is divided by a partition 2 into an
eduction-chamber 3 and an induction-cham-
ber 4. ‘The former has an outlet 5 and the
latter an inlet 6. | |

in each end of the cylindrical casingisan ap-
erture, one of which is closed by a head 8and
the other by a head 10. These heads are se-
cured to the casing by screws 11 and are

| turned out on thelirinnerfaces to fit concentric-

ally into the apertures turned out in the ends of
the casing. The cylinder 7 is turned to fit at
1ts ends into bearings at  in the respective
heads 8 and 10, and it has at its middle a bear-
ing z in the partition 2. The cylinder is se-

cured in place by screws13%, (seenin Fig. 1;)

but 1t is accurately positioned as to adjust-
ment about its axis by steel pins 13, Fig. 10,
which pass through and may be fixed in the
head 8 and enter holes in the end of the cylin-
der. This feature is important, as it secures
with greataccuracy the positioning of the cyl-
inder 1n the casing. In chambers carefully
bored out in the cylinder 7 are mounted the
piston-body 14 and the two rotatable abut-
ments 15. Theformer has a shaft 16 and the
latter have shafts 17.

On the head 8 and integral therewith is a
bearing 9 for the shafts 16 and 17 at that side,
(see Fig. 3,)and onthe other head 10 ismount-
ed a flanged box 12, the flange of which is
circular and fits within a circular shoulder at
w on the head 10. The box 12 provides bear-
1ngs tor the shafts and provides also a casing
for the gears 18, by which the shaft 16 drives
the shafts 17. One of these gears is seen de-
tached in Figs. 11 and 11%, and when they are
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in place their teeth intermesh, so that the pis-

ton-body and abutments will be driven posi-

tively in unison. These gears are cut to fit
very accurately, sothat there may be no loose-
ness, and to prevent wear by abrasion, as well
as to reduce the friction, the gears are made
long and have circumferential grooves 18* in
them to receive and deliver o1l with which the
inclosing box 121scharged. In ordertofix the

gears accurately on their respective shafts and-

so that they cannot shift, each is secured by
cross-pins 18°, driven through a boss at one
end of the gear and through the shaft, the
boss being then covered with a sleeve or fer-
rule 18°.

19 represents the inlet-ports to the pistons,
and 20 the outlet-ports. The former connect
with the induction side and the latter with the
eduction side of the pump.

The piston-body 14 1s provided with radi-
ally - projecting pistons 21 (four as herein
shown) and the abutments 15 have each a like
number of piston-recesses 22 to be engaged
by the pistons 21. The construction of these
features 1s Important and is best illustrated
in Figs. 12,13, and 14. In these enlarged de-
tall views, Fig. 192 shows the piston entering,
Fig. 14 shows it fully entered, and Fig. 13
shows 1t In an intermediate position. Refer-
ring particularly to Ifig. 14 for illustration,
1t will be seen that piston 21 has a truncated
end and curved convex sides / and that the
piston does not extend to the bottom of the
piston-recess 22, but leaves a space or clear-
ance ¢, which extends up the sides of the pis-
ton when the latter 1s fully entered, the only
contact-points being at ¢ ¢, where the piston
1s thickest. *

It will be observed as a further character-
1stic of the piston that 1t 1s thickest near its
base and tapers by curves toward 1ts truncated
end and of the abutment that the solid parts
between the piston-recesses are widest at their
outer ends, while the recesses have a substan-
tially uniform width. The effect of this con-
struction, as seen in Kigs. 12, 13, and 14, 1s
to provide the recess with relatively sharp
bearing edges, which bear on the curved sides
of the piston during the entire engagement of
the latter with the recess and prevent leakage.
At the same time the piston-body and abut-
ment are rotated in unison by gears, and con-
sequently there 1s no undue wear of the parts,
which would arise if one element were driven
by the other, asinsome formsof rotary pumps.

To secure a perfect balancing ot the work-
ing parts of the pump, means are provided
for balancing the pressures on the abutments.
As these abutments are herein shown they are
each subjected to pressure of two kinds, which
act in different directions crosswise of each
namely, induction-pressure from two
of the ports and eduction-pressure from the
other two ports. Assach pressures may have
a tendency to induce friction, they are equal-
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ized or counterbalanced by channels 24, formed
in the walls of the chambers and having the
same length as the abutments and equal in
width to the surface exposed to pressure.
These channelsare connected by ports 24* with
the respective induction and eduction cham-
bers. Fora fuller understanding of this bal-
ancing feature reference may be had to my
United States Patent No. 578,938, dated March
16, 1897, which relates to a pump of this gen-
eral character.

When dealing with incompressible liquids,
the liquild incarcerated in the piston-recess
will produce a shock unless means are pro-
vided to prevent it, and 1n the present con-
struction the clearances ¢ at the bottoms of
the recessesare connected atintervals by cross-

ports 23 in the abutments, and these are open

through the recesses 22 to the channels 24
while the piston isentering the piston-recess.

The pistons and abutments extend the en-
tire length of the cylinder. Fig. 9 shows the
arrangement of the cross parts in the abut-
ment.

Having thus described mv invention, I
claim—

1. A device or apparatus of
specified, having a rotating pis

the character
ton-body 1n a

chamber and provided with racially-project-

1ng pistons each being thickest near 1ts base
and having truncated ends, an abutment in a
chamber adjacent to that of the piston-body
and provided with piston-recesses engaged by

.sald pistons, the piston-recesses being each of

substantially uniform width and of such depth
as to leave clearances ¢ not occupied by the
engaging pistons and being connected by dia-
metrically disposed ports, and gears connect-
inﬂ‘ the piston-body and abutment for driving.

. A device or apparatus of the character
Speu Hed, having a chambered cylinder, a ro-
tating piston-body in one of the chambersand
pl‘ovided with radially-projecting pistons, ro-
tating abutments in the other chambers and
driven positively from the piston-body, said
abutments having in them piston - recesses
each of substantially uniform width, engaged

by said pistons, each thickest near its base,

with convex-curved sides and truncated ends,
the abutments having ports 23 extending from
a clearance ¢ 1n one recess to a similar clear-
ance ¢ 1n the opposite recess, and said cylin-
der having ducts 24 in its walls into which
open successively said ports.

3. A device or apparatus of the character
specified,comprising an outer casing,having in
1t an induction-chamber and inlet and an edue-
tion-chamberand outlet,a eylinder mounted in
bearings at 1ts middle and ends 1n said casing,
sald cylinder having in it chambers and in-
duction and eduction ports thereto, heads on
the casing providing bearings for the ends of
said cylinder, a piston-body with radial pis-
tons rotatably mounted in one of the said
chambers,abutments rotatably mounted in the
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adjacent chambers, and having piston-recesses
to engage said pistons, and bearings in the said
heads for the rotating parts. '

4. A device or apparatus for the purpose

specified, having a hollow outer casing pro-

vided with an inlet and an outlet for a fluid,
and a partition dividing ifs interior into in-
duction and eduction chambers, heads fitted

and secured on said casing, a chambered cyl- |

inder mounted in bearings in sald casing,
means for positioning said cylinder accurately
in the casing, a rotating piston-body with pis-
tons, and a rotating abutment with piston-re-
cesses, mounted in the respective chambers
in said cylinder.

5. A rotary pump, comprising a casing 1,
having induction and eduction chambers, an
inlet and an outlet for theliquid, heads 8and 10
secured to the ends of said casing, a cham-
bered cylinder 7, having bearings at its mid-
dle and ends in said casing and recessed bear-
ings at its respective ends in the said heads,
positioning-pins 13 in the heads and engaging

holes in the cylinder, a rotating piston-body

in the cylinder and provided with a shaft, ro-
tating abutments in the cylinder and provided
with shafts, gears 18 on said shafts through
which the piston-body drives the abutments,
and a flanged box 12, secured to the head 10,
said box providing bearings for the shafts and
housing said gearing.

6. A rotary pump, provided with chambers
for the rotating parts and having in its walls
ducts 24, said pump having a rotating piston-
body in one of said chambers provided with
radially-projecting, truncated pistons 21, with
convex sides and widest near their bases, and
having in another chamber a rotating abut-
ment with piston-recesses 22 each with nearly
parallel non-radial sides and having clearance-
spaces ¢, the said spaces being connected by
cross-ports 23, substantially as set forth.

7. A rotary pump or the like, having a ro-

3

tating piston-body provided with a truncated
piston 21, widest near its base with convex
sides, a rotating abutment having in 1t a re-
cess 22 to be engaged by the piston, said re-
cess having a substantially uniform width
throughout its depth, and gears connecting
the said piston-body and abutment for driv-
1ng. |

3. A rotary pump or the like, having a ro-
tating piston-body provided with pistons 21,
each being widest near its base and with a
truncated end, a rotating abutment having in
it recesses 22 to be engaged by the said pis-
tons the solid parts between the recesses be-
ing widest at their outer ends and gears con-
necting the said piston-body and abutment
for driving. -

9. A device or apparatus of the character
specified, having a chambered cylinder, a ro-
tating piston-body in one of the chambers and

provided with radially - projecting pistons,

each piston being thickest near its base with
truncated ends, and rotating abutments in the
other chambers and driven positively from
the piston-body, said abutments having in
them piston-recesses engaged by said pistons,
the solid parts between the recesses being
widest at their outer ends the abutments hav-
ing ports 238 extending from a clearance ¢ in
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one recess to a similar clearance ¢ in the op-

posite recess, and said cylinder having ducts
24 in its walls which open successively into
the said ports 23, and ports 24", leading from
said ducts 24 substantially as and for the pur-
pose set forth. |

In witness whereof I have hereunto signed
my name, this 17th day of March, 1904, in the
presence of two subscribing witnesses.

FRANZ MARBURG, Jr.

Witnesses:
HeNrYy CONNETT,
Hexry (. HoSE.
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