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UNITED STATES

PATENT OFFICE.

VARNUM F. CARPENTER, OF CLEVELAND, GHIO.

ROTARY MACHINE.

SPECIFICATION forming part of Letters Patent No. 548,112, dated October 15, 1895.

Application filed September 8, 1894, Serial No, 522,504,

To all whom it may concern: .

Be it known thatI, VARNUM F. CARPENTER,
a citizen of the Unlted States, residing . at
Cleveland, in the county of Cuyahoga “and
State of Omo, have invented certain new and
useful Improvements in Rotary Machines;
and I do hereby declare that the following is
a full, clear, and exact description of the in-
vention, which will enable others skilled in
the art to which it appertains to make and
use the same.

My invention relates to rotary machmes,
and the invention eonsists in a rotary ma-
chine having cam-faced pistons of speeial and
novel eonstruction and of a compartment-eyl-
inder with a piston in each compartment and
adapted to pump water, air, gas, orany other
kind of fluid or liquid, all substantially as
shown and described, and particularly pointed
out in the claim.

In the aceompanying drawings, Figure 1is
a horizontal sectional plan view of the casing
on a line corresponding to 1 1, Fig. 2, but
showing a fulledge view of ihe pistons. Fig.
2 is a cross-section of the machine on a line
corresponding substantially to 2 2, Fig. 1,and
having the middle wall or partition between
the chambers broken away at one side and
showing part of the piston in the opposite
chamber.
pistons, Fig. 4 is a view of a section of the
shaft at the center of the machine and show-
ing the middle stationary hub thereon hav-
ing alongitudinal groove, in which the piston-
slide is supported along one edge, and reveal-
ing, also, a cross-section of 8aid slide and of
the middle partition on a line corresponding
substantially to 3 3, Fig. 2, but omitting the
casing and the pistons. Fig. 5 isa plan view
of the piston-slide alone. .

The machine herein shown and deseribed is
comprised, first, of a suitable casing for the
pump, consisting of the ceentral cylindrieal
section A and the similar caps or heads B.
The cylinder A has eentrally-arranged inlet
and outlet openings 2 and 3 side by side but

separated so as to prevent any interflow what-

ever between them, and pipes C and D are
shown here as connected with said openings.
The heads or caps B of the casing are shown
as having concave portions 4, in which the
hubs of the respective pistons are accommo-

Fig. 3 is a face view of one of the
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dated, and bearings 5 for the shaft outside
of the said econcave portions. They likewise
have a flat inner surface 6, extending en-
tirely around near to or at their outer edge,
which forms a close connection with the cor-
respondingly-flat surface of the adjacent pis-
ton, and the'said cylinder A and caps B are
separably and tightly united with screws 8.
The -shaft E is the power-shaft and has a
pulley F, through which it isdriven. At the
center of thesaid casing and midway between
what may be termed the “ends ” thereof cov-
ered by caps Bis a partition or wall G. This
partition is a wholly separate piece, S0 far as
the casing is concerned, and is set therein
before the caps B are put in place. It hasa
central hub 10, fitting closely upon the shaft
E, so as to prevent the passage of water from
one chamber to apother, but yet leaving the

-shaft free to’'turn therein, and at its edge it

fits snugly about the inside of cylinder Aand
is fastened at two or more places by screws 11
tokeep it in its proper place in the casing. At
what may becalled the “front” of the machine
the said partition bisects the inlet and outlet
openings 2 and 3, so as to serve equally well as
a dividerfor both piston-chambers, and tofur-
ther accommodate itself to the inflow and out-
flow of fluid or liquid the said partition is
formed with scarfed recesses 12 and 13 in its
edge opposite the respective openings 2 and 3.
These recesses or notches are of just snfficient
depth and width to meet the needs of unin-
terrupted flow, so far as uniformity or even-
ness of volume is eoncerned, and the relative
depth is clearly seen in Figs. 1 and 2. This
recess has a further relative depth in connec-
tion with the pistons, as will appear farther
on. A web 14 separates the inlet and outlet
openings 2 and 3,and in the face of this web
there is a groove corresponding to the groove
15 in sleeve 10 of the partition. The piston-
slide K is entered into these grooves and is
adapted to slide back and forth therein be-
tween the pistons and through a slot in the
partition E corresponding nicely to the thick-
ness of the said slide, so as to make it water-
tight. It will be noticed that the said slide is
square and that it bears against the pistons
at its opposite edges and along the entire edge
at each side at the same time that it is sup-
ported in and moves back and forth in the
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grooves along its other edges. Thesaidslide
is shown here as made in two pieces screwed
together, but it may be made in one or more
pieces, and the parts thereof may be adjust-
able in respect to each other to take up wear.

Now referring to the pistons M and N we
have two members which are exact duplicates
of one another, but in reverse position, so as
to make them work together with the same
inlet and outlet openings. Otherwise they
might be set alike on the shaft and each have
itsowninlet and outlet. That would produce
a slightly interrupted or intermittent flow in
each pump, because there would be a time in
each at every revolution in which both pas-
sages 2 and 3 would be momentarily closed;
but by makiag the pistons work together and
setting them on the shaft reversely in all par-
ticalars T am enabled to bring the closing-
point of one piston opposite the freest open=
ing or inlet-space of the other, and thus not
only avoid a dead point, but maintain a uni-
form flow. Thesaid pistons have a perfectly-
flat exterior 16, which fits closely on the flat
surface 6 of the casing, and their-peripheries
also fit closely upon the inner surface of the
cylinder A. These surfaces are of course all
formed to be perfectly true one to the other,
and they are so close that I can run the pump
successfully and with very little leakage with-
out either of the end caps or heads B.

The pistons have what I call double or re-
verse cam-surfaces on their face. Thesecam-
surfaces or cams have a ecommon starting-
point, which is indicated by 20 and clearly
seen in edge view, I'ig. 1,and in the face view,
Fig. 8. From this narrow portion of the pis-
ton, covered by tbe flat surface 20 and repre-
senting about one-fifth of the working face,
the cams or inclines 21 begin to rise and ex-
tend to the full-depth flat-surface portion 22
of the piston. These inclines are formed on
perfectly-gtraight lines on all measurements
by theradial lines shown in Fig.3and extend-
ing between a and ¢; but since these lines
have a common center at the axis of the pis-
ton and each cam or incline extends over
nearly or quite one-third of the face of the
piston. it necessarily takes on the peculiar
spiral form and appearance seen in Fig. 1.

To this construction alse is due the remark- |

able power and capacity of the pump, for it

gives to the piston something of the peculiar |
| plate K is composed of two sections lying flat
{ one upon the other and adjustablelaterally, as

action of the serew in discharging the fluid
which makes it easy and noiseless.

The operation of piston-plate K in-conjunc- |

tion with the pistons now becomes clear.

Since all the lines of the cam-surfaces are |
radial the said surfaces are perfectlystraight :

at all points and adapted to work with or

upon the straight sides 25 of the said plate. !
The same is true of the flat surfaces 20 and |
22, whieh cover exactly equal areas, and so .
when the said plate is in eontact with the fat ;
surface 20 of either piston it is at the same
time in -contact with the flat surface 22 of the

other piston. By this construction and ar-

548,113

rangement of pistons, therefore, it may be said
that a perfectly-uniform channel is formed
between the two pistons corresponding to the
width and depth of the plate K, and this is
true theoretically, though, of course, the di-
vision-wall G comes in to participate in the
work of forcing the liquid ecarried in said
channel forward as desired. However, the
channel is nevertheless uniform for inlet and
outlet purposes, and it carries forward an
even volume of the fluid by the very reason
of the construction described. Thus in Fig.
1 the full depths of inlet and outlet are oppc-
site flat portion 20 at the right, while portion

9292 covers both ports momentarily at the left.

Then as both pistens the next instant move
forward as one ineline 21 comes and narrows
the inlet the reverse incline at the other side
correspondingly opens the inlet,and the same
is true of the outlets. Hence the perfect uni-
formity of the flow. '

The plate K is caused to play back and forth
under the action of the pistons and accom-
modates itself to both, so as always to form a
barrier between the inlet and outlet. Itsf{ull
area is constantly exposed on both sides, first
to the inlet volume and then on theother side
to the discharge volume.

The power of the pump of course resides
in its inclined cam:surfaces running to a clos-
ing=point 20, which sweeps the entire contents
of the pump forward into the discharge. The
capacity of the pump is only limited by its
size and the depth of its pistons from back
to face, so as to make pockets of greater or
less capacity. As here showun, the pump is
double-acting. Each piston also has a double
operation of its own, whereby it is made to
diseharge and take in-aload at the same time.
Thus assuming that the pistons are traveling
in the direction of the arrows, Fig. 1, we see
that the fluid-space is divided by the horizon-

tal plate K into two equal subdivisions on a

center line corresponding to z z, Fig. 8. This
piston is therefore discharging from one sub-
division while it is loading in the other, and
the only interruption of this double action or
operation oceurs when the full portion 22 of
the piston is passing the ports 2 and 3.

Each piston has a recess at itscenter on the
face side, which is entered by the end of the
hub or sleeve 10 of the middle partition G.

It will be noticed that the sliding division-

desecribed, to take up wear by the pistons,
and eachsection or part has its edge 25 of the
full width of both sections overlapping the
other section with a lateral extension or en-
largement upon which all the wear at that
side comes.

Having thus deseribed my invention, what
I claim is=

The machine described consisting of the
casing having inlet and outlet openings, side
by side, the central partition G forming the
casing into two chambers and having a hub
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—10— integral therewith on each side and a
transverse slot at its front between said inlet
and outlet openings in the casing and termi-
nating in a groove or channel longitudinally
in said hubs, a piston in each chamber having
on its face two reverse inclines —21—and two
opposite flat surfaces —20— and —22— at
different elevations on said face, and asliding
division plate between said pistons having its
opposite edges engaging the faces of said
pistons, said plate consisting of two parts
adjustable on each other to take up wear at

their edges and the edge of each part over-
lapping the edge of the opposite part at one
side and constituting the wearing surface at
that side, and the drive shaft through said
pistons, substantially as set forth.

Witness my hand to the foregoing specifi-
cation.

VARNUM F. CARPENTER.

Witnesses:
H. T. FISHER,
" GEORGIA SCHAEFFER.
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