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To all wlom it may concermn:

Be it known that I, JACoOB THEEMLING, a
citizen of the United States, and a resident of
Union Hill, in the county of Hudson and State
of New Jersey, have invented a new and use-
ful Improvement in Reversible Rotary Mo-
tors, of which the following is a specification.

My invention relates to an improvement in
reversible rotary motors which will be well
adapted for use in connection with any mo-
tive power—such, forinstance, as steam, com-
pressed alr, or gas.

The objects of my invention are to provide
a structure which will be very simple and
strong, in which the several working parts
may be readily reached, in which the wear-
ing parts are well packed, in which the pis-
ton-heads are provided with automatic de-
vices for taking up wear thereon, and in which
the motor may be instantly reversed or the
power shut off when so desired.

A practical embodiment of my invention 1s
represented in the accompanying drawings,
in which—

Figure 1 represents a side view of the mo-
tor. TFig. 2 represents a transverse sectional
view in the plane of the line 2 2 of Fig. 4.
I'ig. 3 is a similar view taken on the line & 3
of Fig. 4, showing the piston in another posi-
tion. Fig. 4 is a longitudinal section in the
plane of the line 4 4 of Fig. 1. Fig. 5is a de-
tail sectional view of a portion of the motor,
showing the ports for admitting the motive
power to the piston in full lines. Fig. 6 18 a
detail sectional view of a portion of the mo-
tor, showing the exhaust-ports in full lines.
Fig. 7 is a top plan view of a portion of the
piston and one pair of its heads. Fig. 81sa
detail sectional view showing in top plan one
pair of oscillating abutments. Ifig. 9 is a
transverse sectional view through a portion
of the piston and a pair of its heads. Iig. 10
is a side view of the same. I'ig. 11 repre-
sents three views of one of the sections of
the piston-head packing. Fig. 12 represents
three views of another one of the said sections.
I'ig. 13 represents three views of the third
section of the piston-head packing, and Iig.
14 is a detail transverse section through the
piston and 1ts adjacent parts.

—

by A, to which is rigidly fixed the hub 0 of
the piston B. This piston I is of disk form
and is provided with two pairs of laterally-
extended piston-heads, the two heads of a
pair being denoted by 0’ b3 respectively.
These two pairs of piston-heads are located
at the periphery of the piston at points dia-
metrically opposite to each other. Each of
these piston-heads is pointed at both ends,
as shown. The periphery of the piston is pro-
vided with a suitable annular packing-ring
b3. The inlet-ports b b are provided in the
piston adjacent to each pair of piston-heads,
which ports are located upon opposite sides
of the piston packing-ring b®. The port b*
leads inwardly from the peripheryof the pis-
ton to a transverse branch 0° which leads to
the opposite face of the piston at one end of
the head 02, and the port {° leads inwardly to
a transverse port 0%, which leads to the oppo-
site face of the piston at the other end of the
piston-head b’. A short branch port {° leads
from the port bt to one end of the piston-head
', and a short branch port §” leads from the
port U° to the other end of the piston-head 0%
A branch port 0¥ leads from the port * along
the periphery of the piston in a direction
away from the piston-heads. Another branch
port b leads along the periphery of the pis-
ton from the port 4°in a direction opposite to
the port 1.

The motor-casing embraces the piston s
and surrounds the shaft A, which casing is
divided transversely into two sections C C'.
The meeting edges of these two sections of
the casing may be rigidly seccured together
by means of an annular series of bolts c,
which pass through flanges ¢’ ¢* upon the pe-
ripheries of the said sections CC'. This cas-
ing is rigidly mounted upon some stationary
support—such, for instance, as a cross-bar D.
The casing is further provided with a main
motive-power inlet ¢?, and each section C C
is provided with three pairs of exhaust-ports
located equal distances apart. The pairs of
exhaust-ports in each section are arranged to
correspond with cach other. The ports of
each pair are denoted by ¢* ¢, respectively.
An annular continuous motive-power reser-
voir ¢® extends around within the casing and

The driving-shaft of the motor is denoted | communicates with the main power-inlet o
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The sections C (' of the casing are provided
with annular motive-power chambers ¢7 5,
located at the same distance from the axis of
the piston as the piston-heads, the three walls

of each of the said chambers being engaged |

by the three walls of each of the piston-heads.

Three pairsof motive-powerinlet-ports lead
from the motive-power reservoir ¢® into the
annular steam-chambers at points adjacent
to the exhaust-ports hereinbefore described.
The inlet-ports of each pair are designated
by ¢ ¢,

Two pairs of oscillating abutments are
mounted in the casing adjacent to each of the

pairsof inlet and exhaust ports. Each pair of .

these oscillating abutments comprises outer
and inner sections E E’, the sections being
mounted in the outer and inner walls of the
annular motive-power chamber in position to
have their adjacent ends alternately meet
within the chamber, the widths of the secec-
tions being sufficient to form a partition in
the chamber when one or the other of the pairs
of adjacent ends is in engagement with each
other. The means which I employ for re-
movably mounting these oscillating abut-
ments 1n their position is as follows: A eylin-
drical hole extends inwardly to a point near
the inner face of the casing-section, the size
of the hole being sufficient to permit the easy
sliding engagement between the outer walls
of the oscillating abutment and the wall of
the said hole. A cylindrical plug F is fitted
to the hole and is provided with a reduced
portion f, the interior of which forms a con-
tinuation of the motive-power chamber and
the exterior of which forms curved bearings
for the concave portions of the inner and
outer sections of the oscillating abutment.
This plug is held positivelyin its position by
means of a screw-cap /', which cap when
screwed home abuts against the outer end of
the said plug F.

The outer and inuner scctions of the osecil-
lating abutment are guided in their move-
ments by pin-and-slot connections ¢ ¢/, as
shown. The exterior wall of the outer sec-
tion of the oscillating abutment is provided
with a pair of surface ports ¢? ¢%, which serve
toopen and close communication between the
motive-power chamber and continuations of
the ports ¢t ¢

A reversing ring G is located within the an-
nular motive-power reservoir ¢, which ring
1s provided with pairs of openings ¢ ¢’ there-
through, so arranged that when the ring is
shifted to the limit of its movement in one
direction the openings ¢ will form continua-
tions of the ports ¢’ for opening communica-
tion from the motive-power reservoir to the
piston. ‘When the ring is shifted to the limit
of its movement in the opposite direction, the
openings ¢’ will correspond with the ports ¢,
and thus opens communication from the res-
ervoir to the piston. The reversing ring G is
further provided with sets of openings ¢* ¢,
so arranged that when the ring is shifted to

J
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- bring the inlet-ports ¢’ into communication

with the reservoir the sets of openings ¢? g°
will open communication from the oscillating
abutments throughthe exhaust-portsct. The
openings ¢* are so arranged that when the
ring is reversed to bring the openings ¢’ into
alinement with the inlet-ports ¢ the said
openings ¢° will open communication from
the abutments through the ports¢®. This re-
versing ring is operated by means of a recip-
rocating rod /i, one portion of which enters
the casing and is connected to the said ring
by a link 2/, the other end of which is con-
nected to one arm /2? of a rocking lever H, the
sald rocking lever being operated by any suit-
able means. (Not shown.)

I provide a sectional packing for each of
the piston-heads arranged to automatically
take up the wear at the portion of the said
head where it engages the three sides of the
motive-power chamber. Thissectional pack-
Ing consists of an outer section I, an inner
section, and anintermediatesection 2. The
outer section 1 is provided on its bottom with
a downwardly and outwardly inclined sur-
face which engages an upwardly and inwardly
inclined surface on the top of the intermedi-
ate section ¢, so that the centrifugal action
of the piston will tend not only to throw the
section I outwardly, but through the said in-
clined surfaces also serve to force the inter-
mediate section 7' laterally away from the pis-
ton. The intermediate section 7' is provided
withanupwardly and outwardly inclined sur-
face on its bottom which engages an up-
wardly and outwardly inclined surface on the
top of the lower section ¢, so that as the inter-
mediate section ¢’ is forced outwardly it will
forcethelowersectioninwardly. 'Thelower
section 7 is held against outward movement
by means of a pin 7%, which extends upwardly
into a socket in the piston.

The means which I employ for holding the
adjacent ends of each pair of abutments to-
getherafterone of the piston-heads has passed
by the said abutments is as follows: The re-
duced end of each of the plugs F is provided
with a pair of ports j " adjacent to the outer
abutment I£ and a pair of ports j? j% adjacent
to the inner abutments K. The ports j /'
lead to the periphery of the reduced portion
of the plug, so that when the outer abutment
is slid in omne direction the port j will open
into the slot ¢’ on one side of the pin e, and
when the abutment is slid in the opposite di-
rection the port ;' will open into the said slot
e on the other side of the pine. The ports

7% 7% are similarly arranged to connect with

the slot ¢" in the inner abutment. The port

7 leads from the reduced end of the plug

through the casinginto the reduced plug upon
the opposite side thereof. A downwardly-
extended branch j*leads from the port 5 with-

1n the casing to the periphery of the piston

In position to correspond with a vertical port
b*, which leads to the transverse portf. The

port 7° leads to the face of the piston in po-
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sition to correspond with a transverse port | tween any two sets of oscillating abutments,

b'3, which has a short branch 6, forming an
extension of the port {* It will thus be seen
thatas powerisadmitted tothe port{* through
the inlet-port ¢ a portion thereof will pass
through the several ports into the slots ¢’ in
the outer and inner abutments, tending to
hold the adjacent ends of the abutments to-
gether which the head has just slid into en-
gagement with each other.

Just in advance of the port 6° on the pe-
riphery of the piston B, I locate an exhaust-
port 0%, which is arranged to exhaust the
power which has been holding the meeting
ends of the pair of abutments together, so as
to permit the approaching head to easily slide
the ends apart. This piston is provided with
a similar arrangement of ports leading to the
inlet-port 0°, arranged to be operated when
the motor is driven in the reverse direction.

The operation of my invention is as follows:
The reversing ring is operated to bring the
serles of power inlet-ports ¢’ into communica-
tion with the motive-power reservoir if the
motor 1s to be operated in one direction. DBy
the arrangement of two pairs of piston-heads
and three sets of oscillating abutments the
piston may be in such a position that the mo-
tive power will be admitted to the rear of at
least one of the pairs of piston-heads. Sup-
posing one of the pairs of piston-heads to be
just leaving one of the three sets of oscillat-
ing abutments, the motive power will act di-
rectly upon the said piston-head as long as
the branch ports 0'Y are in communication
with the port ¢”. As the pair of heads leaves
the set of abutments it will have positively
brought the adjacent ends of the abutients
farthest from the heads together, so that the
full pressure of the power is exerted upon
the said heads. At the same time the next
set of oscillating abutments have been leftso
that communication is established between
the power-chamber in advance of the head
and the exterior through the surface ports ¢?
in the outer sections of the said set of abut-
ments. As the advance points of the said
palir of heads enter between the rounded ends
of the last-named set of abutments the ends
are forced apart, thus cutting off the exhaust.
If it is desired to stop the action of the motor,
the ring may be shifted half-way between the
limits of its movement, thus cutting off all of
these power-inlet ports fromn the power-reser-
VOIT.

If 1t should be desired to reverse the motor,
the ring is shifted so as to open communica-
tion between the several inlet-ports ¢!, and
the power-reservoir and the piston will thus
be Immediately caused to rotate in the op-
posite direction, because of the pressure be-
ing directed against the opposite sides of the
pairs of heads from that above desceribed.

The lengths of the branch ports leading
along the periphery of the piston are such
that the power may act directly upon the pis-

and the power 1s then cut off and the heads
driven the balance of the distance to the next
set of abutments which they are approaching
by means of expansion of the motive force
within the power-chambers.

Thepiston may be packed 1n a number of
places, so as torender it tight and so that the
wear may be taken upon the said packing.

The motor as above described 1s very sim-
ple and effective, is positive inits action, and
it may be run at a very high rate of speed.

It isobvious that changes might be resorted
to in the form and arrangement of the sev-
eral parts without departing from the spirit
and scope of my invention. Ience I do not
wish to limit myself strictly to the structure
herein set forth: but

What I claim 1s—

1. A rotary motor comprising a casing di-
vided transversely into two sections, each of
said sections being provided with an annular
motive-power chamber and a plurality of os-
cillating abutments, a rotary piston located
within the casing and provided with oppo-
sitely - extended piston-heads fitted to the
power-chambers 1n the saild sections and ar-
ranged to operate the oscillating abutments
and means for feeding power into the spaces
between the one set of abutments and one
side of the heads and exhausting power be-
tween the next set of abutments and the other
side of the heads, substantially as set forth.

2. A rotary motor comprising a casing hav-
Ing an annular power-chamber therein, three
pairs of oscillating abutinents arranged at
equal distances apart and fitted to form par-
titions in the said chamber, a rotary piston
mounted within the casing and provided with

. a pair of heads diametrically opposite fitted

to the said chamber and arranged to succes-
sively operate the three pairs of oscillating
abutments and means for supplying an ex-
hausting power upon opposite sides of the
heads as the piston is rotated, substantially
as set forth.

3. A reversible rotary motor comprising a
casing having an annular motive-power res-
ervolr and an annular motive-power chamber
therein, a plurality of oscillating abutments
fitted to form partitions in the said power-
chamber, a rotary piston having a head fitted
to said chamber and arranged to operate the

oscillating abutients, a pluarality of sets of

power-inlet ports and a plurality of sets of
power-exhaust ports leading from the cham-
ber, and a reversing-ring located within the
casing provided with ports fitted to open and
close certain of the power inlet and exhaust
ports for causing the piston to be rotated in
one or the otherdirection, substantially as set

T forth.

4. A rotary-mofor casing comprising two
transversely-divided sections, each of which
18 provided with an annular power-chamber
and with a plurality of holes leading from the

ton-heads for a portion of the distance be- | exterior of the casing inwardly and intercept-
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ing the said power-chamber, a pair of oscil-
lating abutments inserted in the said hole in
position to form a partition in the chamber,
a plug fitted to the said hole and having a re-
duced portion, the interior of which is cut
away to form an extension of the said cham-
ber, the exterior of which forms bearings for
the sald oscillating abutments, substantially
as set forth.

5. In a rotary motor, a casing having an
annular motive-power chamber therein, a
pairofoscillatingabutmentsarranged to form
a partition in the chamber and a rotary pis-
ton provided with a head fitted to travel in
the said chamber, the said head being pro-
vided with oppositely-pointed ends for oper-
ating the said abutments, substantially as set
forth.

6. In a rotary motor, a casing having an
annular motive-power chamber therein and a
piston provided with a head fitted to ftravel
in the said chamber, the said head being pro-
vided along the portions in engagement with
the three walls of the chamber with a sectional
packing comprising an outer section, aninner
section and an intermediate section so ar-

ranged that the tendency of the outer section
to be thrown outwardly due to centrifugal ac-
tion will impart to the intermediate section
a positive lateral movement and to the inner
section a positive inner movement away from
the head, substantially as set forth.

7. In a rotary motor, a easing having an
annular power - reservoir and an annular
power-chamber therein, a rotary piston pro-
vided with a head fitted to the said chamber,
a pair of oscillating abutments fitted to be op-
erated by the said head, means for admitting
power to the space between the head and the
oscillating abutments and means for posi-
tively holding the meeting ends of the abut-
ments together and releasing the same at in-
tervals, substantially as set forth.

In testimony that I claim the foregoing as
my invention I have signed my name, in pres-
ence of two witnesses, this 23d day of March,
1899,

JACOB THEEMLING.

Witnesses:
FFREDK. 1IAYNES,
C. S. SUNDGREN.
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