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- To all whom it may concern:
Be it known that I, AUcUSTUS HOWARD

subject of the Queen of Great Britain, resad—

ing in the city and county of San Franclsco
State of California, haveinvented certain new
and useful Improvements in Motive Engines
tobe Driven by Elastic Fluids; and I hereby
declare the following to be a fu]l clear, and
exact description of my . 1nvent10n such as
will enable others skilled in the art to which
1t appertains to make and use the same.

My invention relates to reciprocating en-
gines impelled by steam or air or any elastic
fluid and to a novel mode of applying and
distributing such motor fluid by means of
certain constructlve features mvolved in such
apparatus. |
- My 1mprovements consist in placlnﬂ' in the
ends of the motive cylinder disks or valves
which by the aid of the piston that moves be-
tween them are given rotary motion through
the piston-rod, thus opening and closing in-
duction and eduction ports in ren'ular and
positive succession and within such period or
range as 1s required for economical distribu-
131011 of the impelling flnid.

It also consists in a” device for producing

revolution of the piston-rod and thereby ro-

tation of the said valves by means of a spiral-

gear wheel mounted on a connecting - rod

;]omed to the piston-rod by a universal ;jomt
sald spiral gear being operated by a seroll-
toothed gear fixed on the crank.of the en-
gine concentnc with the crank-pin, so .as to
turn with the same and thereby actuate said
connecting-rod and the piston-rod posmve]y
as the cr a,nk—sh&ft revolves.

It-also consists in devices aceessory torand
tributary tothese results, as illustrated in the
drawings herewith, formmn' a part of this
speclﬁeatlon in which— -

Figure Iis an elevation of an engine in the
plane of its ecrank-shaft made accordmn‘ to
my invention. Fig. II is an elevation of the
same engine in a pla,ne at right angles to

Fig. I. Fig. III is a vertical sectlon throun*h

the eylmder piston, and valves of the same.
Fig. IV is a cross-section on the line z z of
Flﬂ‘ I. Fig. Vis a plan view of one of the |

 valve-plates. Fig. VI is 2 detail view of the
crank disk and pin, scroll-wheel on the lat-

ter, spiral gear on connecting-rod, and ac-
cessories em pIO} edforturning bhe plston -rod.

Fig. VII is a detached view of the crank-pin
and scroll-wheel thereon engaging the spiral

| gear for turning the plston -rod on the oppo-

sﬂ:e side from that shown in Fig. VI.

Similar numerals of reference appl y to cor-
responding parts throughout. = .
- The main frame 1, oylmder 2, ecrank-shaft
3, and fly-wheel 4 are of the usual form, the

main frame or pedestal 1 being inclosed to
contain lubricating liquid and provided with

a removable plate 5 to give access to the in-
terior and permit the insertion of the crank-
disk 6. The cylinder 2 is supported on the
struts 7, of which there may be three or more,
and is prowded with a steam-supply pipe 3

and an escape or exhaust pipe 9, which pipes

can be so connected that their funetlon can

be transposed and the motion of the engine
reversed in this manner.

Referring to Fig. III, 10 10 are valve-disks
connected tocrether and rotated by the struts
or rods 11, that pass through the piston 12,
the latter bemn' keyed to the piston-rod 13 and
provided Wlth the usual packing-rings 14.
The said piston-rod is coupled to the cmnk-
pin 23 by means of a connecting-rod or pit-
man 15, which is connected to the piston-rod
by a unwersa,l joint 16 "and extends down

nected with the top or main part 18 of the
crank-pin bearing, as shown in Fig. VI. It
alsohasa bearmﬂ' in the part18at17’. 7 Above
and below the be&rmﬂ' 17 are provided strong
collars 19, that receive the thrust, and at the'
lower end of the connecting-rod 15 is fastened
a pinion 20, having spirally-formed teeth

‘which are engaged by the scroll-formed teeth
~0of the wheel 22, borne rigidly on the crank-
disk 61n a posmon concentric with the crank-

pin, as shown in Figs. VI and VII.

~ When in motion, th_e spirally-toothed gear
or pinion 20 on the"conhectlnw-l od 15 18 car-
ried around the crank-pin 23 being at the
same time caused to revolve on 168 own axis
by means of the curved teeth 21 of the scroll
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oear or wheel 22, which engage with 1t.
turns the connecting-rod 15, as the pitch of
the threads or teeth 21 may determine,thereby
causing the piston-rod 13, piston 12, and disk
valves 10 to slowly revolve. |

~ Steam or otheraeriform fluid enters through
the pipe S and passes through a side passage
24 in the cylinder-shell and through a passage
25 in the eylinder-cover 26, where 1t finds en-
trance into the cylinder through the ports 23
and valve-openings 27. Similarly the ex-

“haust-pipe 9 communicates with the cylinder
by way of passages 24 25 and ports 27 28, as

shown in the right half of Fig. IIl. The
course of the steam or other aeriform fluid
can be reversed by changing the pipes 8 and
9 from inlet to exhaust and the reverse or by
other well-known means of reversal.

In the present drawings the gearing by
which the piston 12 and the valve-disks 10 are
revolved is shown so arranged as to produce
one revolution of the said valve-disks to four
revolutions of the crank-shaft 3, and conse-
quently four ports 27 arerequired in the valve-
disks 10, as shown in Fig. V. These ports 27
revolve upon and successively communicate
with the ports 28 and 29, Fig. 1V, in the ¢ylin-
der-heads 26, first acting as induction-ports
for the inlet-ways 28 and then as release or
exhaust ports for the passages 29, or the re-
verse if the engine is to be driven in the op-
posite direction. |
- It will be understood that the point of cut-
off, release, lap, and lead can be attained by
the disposition and form of the passages or
ports 27, 28, and 29, also that relative veloci-
ties or rates of revolution of the disks 10 and

the number of ports 27 can be more or less,

according to gear.

In the case of small engines the diagonal

thrust of the connecting-rod 15 can be sus-
tained by the glands 30; but with larger en-
cines a cross-head and the usual ways are em-
ployed as guides for the piston-rod. |
ITaving thus deseribed the nature and ob-
jects of my invention, what I claim as new,
and desire to secure by Letters Patent, 1s—
1. In a motive engine of the class herein
described, a ¢ylinder provided with eylinder-

heads having inlet and outlet ports therein,

rotary distributing disks or valves,and a rev-
oluble piston in said eylinder, connected with
and driving said rotary distributing disks or
valves by suitable mechanism, substantially
as and for the purpose specified.

2. In a motive engine, a piston, a cylinder
and heads therefor provided with ports or
passages for induction and eduction of the
working fluid, and rotary distributing disks
or valves provided with ports or passages,
said disks being rigidly connected by rods
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passing through the piston, substantially as

and for the purpose specified.

3. In a motive engine, a eylinder and heads
therefor provided with induction and edue-
tion ports and passages, a revoluble piston

connected with and operating rotary valve-

disks in the ends of the said cylinder, a pis-
ton-rod and a connecting-rod with a universal
joint between, and means for positively turn-
ing the said rods and piston in accordance
with the reciprocating movements of the en-
oine, substantially as specified.

4. In amotive engine, a cylinder and heads
therefor provided with induction and educ-
tion ports and passages, rotary distributing
disks or valves in the opposite heads, con-

nected together and turning in one direction

within the eylinder, and a revoluble piston,
piston-rod and connecting-rod, the latter at-
tached to the erank-pin bearing and turned
positively by suitable mechanism in accord-
ance with the reciprocating movements of the
engine, substantially as specified. |

5. In amotive engine, a cylinder, revoluble
disks or valves in the ends thereof, induection
and eduction ports or passages in the cylin-
der-head and corresponding ports in the rev-
oluble disks or valves, with means for tarn-
ing the said disks or valves positively and in
accordance with the reciprocating movements
of the engine, substantially as specified.

6. Inamotive engine, acylinder, and heads
therefor provided with induection and educ-
tion ports and passages, a revoluble piston,
piston-rod and conneecting-rod, turning in one
direction, and distributing disks or valves
mounted in the heads of the said cylinder,
driven positively by gearing connecting them
positively with the crank and crank-shaft,
through said revoluble piston and rods, so as
to move in accordance with the reciprocating
movements of the engine, substantially as
specified.

7. In a motive engine, having a cylinder,
rotary disk valves in the ends thereof, a re-
ciprocating piston, and piston-rod, a means
for rotating said rotary valves, consisting ol
a connecting-rod with universal-joint connec-
tion with the piston-rod, bearing on its lowen
end a spirally-toothed pinion meshing with
and impelled by a seroll-toothed gear-whecl
borne on the crank-disk concentric with the
crank-pin, substantially as specified,

In testimony whereof I have hereunto af-
fixed my signature in the presence of two
witnesses. |

AUGUSTUS IIOWARD.
Witnesses:

EvAN WILLIAMS,
HENRY H. BATES.
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