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UNITED STATES

PATENT OFFICE.

'JESSE HEAD TEAL, OF NASHVILLE, TENNESSER.

~ IMPROVEMENT IN ROTARY ENGINES.

il

L Speciﬁcationforming part of ILetters'Pate:‘nt No. 15'7,&29, dated December 1, 1874 ; applic
= S | November 6, 1874.

ation filed

To all whom it may concern:

Be 1t known that I, JESSE HEAD TEAL, of

Nashville, in the county of Davidson and State
~ of Tennessee, have invented certain new and
uscful Improvements in Rotary Engines; and
- 1 dohereby declare that the following is a full,
~clear, and exact description thereof, which
will enable others skilled in the art to which .
it pertains to make and use the same, refer-
ence being had to the accompanying draw-
ings, and to the letters of reference marked
thereon, which form a part of this specifica-
tiomn. '
- My invention relates to that class of rotary
enginesinwhichrevolving drivers are mounted
eccentrically upon the same shaft in separate
~ and distinet steam-chambers.

My invention consists in the combination of
the cylindrical piston-valves, working in cor-
responding chambers, with elliptical drivers
of the steam-cylinders, whereby a steam-joint
1s obtained between the drivers and the pis-
ton-valves of both eylinders.  In combination
with the cylindrical piston-valves I employ
cylindrical regulators, interposed between the
cylindrical pistons and their chamber-casing,
the said regulators having a suitable number
of circumferential openings of varying vertical
‘depth, and equidistant from each other, in or-
der that any two of such openings will, when
~ the regulator is turned, coincide with the in-

- let and exhaust openings of the piston-valve,
whereby a greater or less quantity of steam
~ may be used to increase or diminish the power
- of theengine by adjusting the regulator upon

 1ts seat, its inher periphery and the corre-
sponding wall of the cylindrical piston being
provided with grooves and corresponding
beads on the casing by which to make -such

~adjustment, and hold the regulator in proper

- position when so adjusted. Also,in the com-

‘bination, with the eylindrical pistons, of guide-
arms on the piston-valves, working in grooves
in the piston-¢ylinders, whereby the cylindrical
piston-valves are prevented from having any
rotary movement, and their inlet and outlet
openings are kept in. coincidence with - the

- corresponding openings of the cylindrical reg-

the line # x of Fig, 2.

- ulator.

I also employ, with the drivers, loose com-

| faces, in combination with an adjusting-serew

and spring, and a removable screw-plug in the

side of the cylinder, whereby the ring may be
tightened, as may be required from time to

tlme, by simply removing the side screw-plug,

and turning the adjusting-serew by a square

“wrench.

Intheaccompanying drawings, Figure 1 rep-
resents an elevation of a rotary engine em-
bracing my invention; Fig. 2, a vertical sec-

tion of the same; Fig. 3, an end elevation of

the cylinder with the head removed to show
the elliptic driver ; Fig. 4, a vertical cross-sec-

tion of the same; Fig. 5, a top view of one of

the cylinders and its eylindrical piston-valve,

and Fig. 6 a horizontal section of the same at
I employ two independeﬁtly-working'cylin-'

ders, A, separated a sufficient distance to al-

low of the arrangement above them, in the

line of their axis, of a uniting-beam, B, for the

rods O, which connectthe vertical piston-valve

D of each cylinder, the said beam having its
pivotal connection E in the center upon a col-
umn, ¥. - Bach cylinder is provided with a
driver, G, of elliptical form, fixed upon a shaft,
H, extending through the cylinders, and hav-
ing 1ts bearings therein. This shaft transmits
the power of the engine, and can be connected,

‘byany suitable means, to whatever machinery

1s to be driven. The elliptical drivers G are
secured eccentrically to the shaft, and their
greatest point, I, of projection comes close
enough to the walls of the eylinder to be steam-
tight without friction. They are arranged so

‘as to balance each other, and produce an easy

motion as they revolve. Each cylinderhasonly
one removable head, J, which materially less-
ens the expense of construction. In connec-
tion with the elliptical drivers G I employ Cy-
lindrical piston-valves D, which work vertical-
ly through the top of each cylinder, and have
a reciprocal movement given them, by their
uniting-beam B, in a manner to be hereinaf-
terdescribed. Thesecylindrical piston-valves
Dare fitted and work within cylindrical cham-
bers tormed within cases K cast upon the eyl-

‘inders, and which I make about double the

length of the travel of the piston-valves. The
piston-valves are provided with diameter side

. pensating-rings, encircling their acting sur- | openings @, whichextend down to the bottom




of said valves, and correspond invertical range
with openmﬂ*s b in the cases K, for the admis-

ston of the steam into the (,yhndel and its ex-.

haust therefrom; and these openings a b are
brought in coinecidence for that purpose by the
reciprocal vertical movements of the piston-
valves, their descent making such communi-
cation, and their ascent cutting it off, as shown
in Fig. 4, and this action is made alternate by
the reciprocal movement of the piston-valves.
These piston-valves D are provided on their
lower ends with diameter tongues ¢, vhich
form the bearing-points upon the drivers. It
i1s by the elliptical form of these drivers that
their revolution 1s in perfect unison with the
travel of the valves, so that at no point in
their combined movement will there be the
least undue friction. The eylindrical pistons,
while acting as slide-valves for the inlet and
outlet of the steam, serve also, by their bear-
1ng-tongues ¢, as partitions to divide the steam-
space in the cylinders, and while one driver1s
at full stroke under the action of the steam,
and its piston at its lowest descent, the valve
of the other driver is in position to cut off the
steam, and the moment the driver atiull stroke
passes its bottom center, the opposite driver
will take steam at the top, and thus avoid all
dead-points in the revolutions of the drivers.
~In connection with these piston-valves, I
employ cylindrical regulators L, arranged be-
tween the walls of the piston-valves and the
valve-chambers. It 1s supported upon a seat
in the valve-casing, or it may be seated upon
the valve-surface and move therewith, if' de-
sired. Ttis free to be raised and tumed hori-
zontally tor a purpose to be presently de-
scribed. Itisprovided with any suitable num-
ber of circumferential openings, d, (shown in
Fig. 7, which 1s an enlarged view of the regu-
lator,) for the passage of the steam. These
openings are arranged in pairs, and the cen-
ter of every one 1s on a horizontal line drawn
round the regulator. HEach diametrical pair
of these openings d are of equal vertical depth,
‘but each pair are of different vertical depths,
so that, by raising the regulator and turning
it round In either direction, openings of dif-
ferent depths will be brought opposite to those
« b 1n the valve D and casing K, and the ver-
tical depth of each pair of openings of the
regulator so brought into position will deter-
mine the quantity of steam let into the cylin-
der, as all the openings are of equal cross-sec-
tion. To hold the regulator 1n position when
so adjusted, 1ts mmner surface is provided with
short vertical grooves, which fit into corre-
sponding beads or ribs e¢ upon the adjacent
walls of the valve-casing, and, in making
adjustment of the regulators, they are raised
a short distance to take them from the locking-
r1bs ¢, and then turned to the desired open-
ings, and again interlocked with the fixed part.
A steam-chamber, M, surrounds the valve-cas-
g K, with a diameter partition, 7, to divide
16 1Into recelving and exhaust chambers, with
~which the inlet and exhaust steam-pipes N and

such
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O communicate. The covers of these steam-
chests it over the top edges of the valve-cham-
bers K, and are secured thereto. To prevent
the cylindrical valves from having any oseil-
lating movement while working up and down,
they are provided with ribs ¢, as shown in Fig.
9, on their outer walls, which fit into corre-
sponding grooves in the adjacent wallg of the
valve-casing, but these ribs g are formed nupon
the lower end of the valve, and are of such
length as to be always below the lower end of
the cylindrical regulator, so as not to interfere
with its adjustment. The inner edge of the
steam-chest may be provided with suitable
gage-marks, by which to indicate the.size of
the openings in the regulator, and the latteris
provided with suitable handles on its upper
edge, by which to adjust it when desired.

Hach driver is provided with a ring, P, of
equal width therewith, and loosely fitted on,
s0 as to leave a small space between it and
the surface of the driver, as a means for form-
g an adjustable steam-tight joint with the
cylinder. Ifor this purpose I combine an ad-
justing-serew, Q, with said ring. This adjust-
ing-scerew screws into the driver, and has a
collar, ¢, (shown in Ifig.13,) on its head, which
fits between the ring and said driver, with the
head projecting through the ring Just flush
with 1ts outer surface, and has a square socket
in its. head, by which to Introduce the square
end of a wrench to adjust the ring outward
against the walls of the cylinder, so as to be
sutficiently steam-tight. To allow the ring to
yield, a spring, j, is arranged between it and
the driver at a point oppoute to the adjusting-
SCrew. |

To give access to said adjusting-screw I
form an aperture in the side of the cvlmder
which is fitted with a serew-plug, R, which is
removed to introduce the wrench. The pis-
ton-valves are connected, as shown in Figs. 3
and 8, to the heads of the drivers, by means
of arms S, extending from the lower ends of
said valves in the line of their guide-ribs g,
the connection being made by anti-friction
rollers on the ends of said arms S, fitting into
grooves #, formed 1n the heads of ‘the drivers,
th(, purpose of which connection being to
drive the piston-valves independent of the
outside connection, in which case the recipro-
cal action of the piston-valves is produced by
the drivers, aided by the pressure of the steam
upon the inner heads of the piston-valves,
such connecting-arms insuring the descent ot
the dlbeonnected plstOll-V&IVGS These con-
necting-arms may, however, be used with the
outsuie valve connections. It will be observed
that the inner ends of the piston-valves are
solid, except the openings which lead from the
openings above, and that this flat surface sis
dwlded by the CI‘ObS bearing tongue, as shown
in Figs.3 and 4. This flat surt.:we S, therefore,
1s exposed to the full pressure of the steam in
the cylinder, whether entering orleaving said
cylinder, and that by reason of such pressure
upon the pistons they are equally balanced,
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and not only balanced but their reciprocal ac- | with the piston-valves D, and their casing K,

~tion 1s mainly produced and maintained by
such pressure.
~ends of the elliptic drivers by means of metal
disks between.the drivers and the cylinder-
covers. These disks can be set up by set-
screws, asrequired. .

I hfwe described my invention as a 10tarsr
motor, but it 18 obvious that I can employ it
as a pump, and also use water as the motive
power 1nstead of steam. I may also arrange
thecylindrical regulators outside of the piston-

valve cases, and adjust them by suitable outside

devices. I have also described the locking-

~ Dbeads for holding the regulators as being on

the walls ot the casing, but it is obvious the
same object may be obtained by having stud-
pins on the lower edge of the regulator, fit-
ting into COI‘I‘BSpOIldIHD‘ recesses in the ca,bmg
seat for the regulator.

The engine is reverSJ.ble at will.

I (,,lalm—- |

1. The combination of the vertically-work-
ing cyhndrlea,l piston-valves D, having diam-

eter bearing -tongues ¢, with the elhptlcal'-

drivers G of the steam- eyhnders substantial-
ly as and for the purpose herein set forth.
.. 2. The combination, with the vertically-

qlworkin o ¢ylindrical piston-valves D, and the

elliptical drivers, of cylindrical regulators L,

~interposed between the piston-valves D and
“thelr casing K, substantially as and for the

purpose hel ein set forth.

3. The cylindrical reﬂulators L pmwded
with circumferential openings d, of varying

vertical depth, in combination mth openings
¢ in the plston -valves,and theopeningsbin the |
valve-casing K, substantially as and for the.|

~ purpose hexem set forth.

-::L The cy lmdmc‘ﬂ regulators L, combined |

I compensate for wear at the-

to allow them to have both a vertical and hori-

zontal movement to effect the adjustment of
their circamferential openings. with those 1n
the valve and casing, substantially as and for
the purpose herein set forth. |
5., The cylindrical regulators L provided
with grooves or notches, in combmatmn with
corresponding ribs or pins ¢ in the valve-cas-
ing K, substantially as and for the purpose
herein set forth. |
6. The vertically-working piston- valves D,

provided with ribs ¢ on theireircumference, 3 in
combination with corresponding grooves in
the valve-casing K, substantially as and for
the purpose herein set forth.

7. The verucally-working cylmdmcalplston .
valves D, in combination with their diameter
bearing- tonﬂ*ues ¢, and the flat heads s s, for
the pressure of the steam thereon on opposite

‘sides of sald bearing-tongues, substantially
-as and for the purpose herein set forth.

8. The combination, with the cylindrical
case for the piston-valves D, having inlet and
exhaust-ports «, as descrlbed of the inclosing
divided steam- chebt M for said valve-case K
substantially as and for the purpose. herem
set forth.

9. The combination, with the ellnptlcal driv-
ers G, of the loose rmgs P, the adjusting-

serew Q i, the spring j, and the screw-plug R

in the eylinder, Substarltlally as and for the
purpose herein set forth.

In testimony that I claim the ioregomg I
h&VB affixed my signature in the preseme of

two Wltnesses

- .JDSSE HEAD TEAL.
Witnesses:

AL B, H. JOH\TSON, | |
J. W HAMILTON JOHNSON B
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