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- UN1TED STATES PATENT OFFICE.

'JOHN P. DORAU, OF BONDUEL, WISCONSIN.

ENGINE.

SPECIFICATION forming part of Letters Patent No. 587,361, dafed August 8, 1897.
Application filed November 12,1896, Serial No, 611,801, (No model,)

To all whom it may concern:

Be 1t known that I, JoEHN P. DORAU, of
Bonduel, in the county of Shawano and State
of Wisconsin, have invented a new and use-
ful Improvement in Engines, of which the fol-
lowing is a description, reference being had

- to the accompanying drawings, which are a

IO

part of this specification. |

The object of my invention is to provide a
simple and inexpensive engine, strong and
enduring in character, compact and reliable

~In form, and in which unnecessary parts,
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cross-strain, and resistance are obviated to a
great extent, and which is easily and surely

|

operated. The construction includes a cut-

off of steam, both supply and exhaust, attwo
points by two valves, a double closure of the
steam-ports, steam-port valves very close to
the cylinder, cut-off valves actuated by a
movementthat opensand closes them quickly
at or near the end of the stroke of the piston
and directly from the cross-head, means for
limiting the admission of the steam-supply,
and means by which with one lever the en-
gine is reversed or stopped without reversal
of the lever.

The invention consists of the mechanism

and its parts and combination of parts, as
“hereinafter described and claimed, or their

equivalents. _ -*

In the drawings, Figure 1 is a side eleva-
tion of a complete engine embodying my im-
provements. Kig. 2 is a top plan view of the
same engine embodying my improvements.
Fig. 3 is an elevation of the same engine,
showing the opposite side to that shown in
Fig. 1, parts being broken away and other
parts being shown in section for convenience
of illustration. Fig. 4 is a transverse verti-
cal section on line 4 4 of Fig. 2. Fig. 51is a
substantially horizontal section on line 5 5 of
Fig. 4, being a section through the cylinder
and through the live-steam or supply ducts
and valves. Kig. 6 is a horizontal section on
line 6 6 of Kig. 4, being a section through the
cylinder and through the eduction or exhaust
passages and air-valves. Fig. 7is a detail of
a tappet for operating the cut-off valves.

In the drawings, A is the frame or bed on
which the engine is mounted. The steam-
cylinder 10 is fixed on the bed A and is pref-
erably so constructed as to provide an inte-

oral member 11, in which the live-steam ducts

12 and the exhaust-steam ducts 13 are lo-
cated, which ducts, respectively, have ports
opening into and from the steam-cylinder.
The live-steam duets conneet with and open
from a supply-pipe 14, and the exhaust-duets

connect with and lead into an exhaust-pipe

15. 'The supply-pipe is provided with a shut-
off cock 16. The live-steam or supply ducts

12 and the exhaust-steam ducts 13 each open

by two ports into the cylinder, which ports
are respectively located near the ends of the

cylinder. |

55

6o

The piston 17, reciprocating in the c¢ylinder

10, 1s provided with a stem 18, reciprocable
endwise through the head of the cylinder in
sultable steam-tight packing therefor and is
provided with a head 19, fitted to and travel-
ing reciprocably in guides 20 therefor fixed
on the bed A. The pitman or connecting rod

21, pivoted to the head 19, is at its other ex-

tremity wristed on the disk 22, fixed on the
driving-shaft 23. The driving-shaft 23 is

mounted on the bed and is provided with a

band-wheel 24.

The mnduction-duets 12 and the eduction-
ducts 13 are substantially alike in form and
are located at a little distance apart in par-
allel planes in the enlarged member or boss
11, preferably integral with the cylinder 10.
In and across these ducts two sets of valves
25 25" are used. Each set of valves consists

of an outer or tubular shell 26 and a therein- -

tted cylindrical plug 27, and each valve 25
and 25" is fitted revolubly in a suitable socket
therefor across one of the induction and one
oftheeduction ducts. Theshelland the plug
of each valve are provided with registering
transverse ports opposite the induction-duct

-and the eduction-duct and are so disposed
and operated that the ports through the shell

and plug of the valve 25" will be open for one
of the induction-ducts 12, as shown at the
bottom in Fig. 5, at a time when the ports in
the other valve 25 will be closed to the in-
duction-duet 12, as shown at the top in Fig.
5, when at the same time the exact reverse
conditions will be present in the disposition

and arrangement of these valves in the educ-

tion-ports, as shown at 25 and 25" in Fig. 6.
The action of each valveis such that the shell
rotates or oscillates in one direction while the
plug therein oscillates in the other direction,
thus putting the ports through the plug and
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through the shell out of registration with ]

each other and out of registration with the
ducts when shifted in the manner shown at
25 in Fig. 5 and at 25" in Fig. 6, thus accom-
plishing a double and absolutely sure closure
of the ducts. It will be understood that this
simple arrangement of the cut-off valves, by
which two valves 25 25" only are used, 1s such
that when the induction-duct 12 1s open to
one end of the cylinder, as shown at 25, Iig.
5, the other valve 25 in Fig. 6, at the other
end of the cylinder, is open to the exhaust-
duct. | |

For operating the cut-off valves 25 25" each
cylindrical plug 27 is provided with a crank-
arm 29, and each of the tubular shells 20 is
provided with a crank-arm 30, and the free
extremities of the crank-arms 29 are pivoted
to a connecting-rod 31, which in turn is at-
tached by a rod 31’ to a slide 32, reciprocable
endwise in fixed guides therefor. The free
extremities of the crank-arms 30 are pivoted
to a rod 34, which rod is also connected by a
rod 34' to the slide 32. |
is pivoted to the slide 32 conveniently by
means of a stud-pin 36, pivoted in the slide
32, and to which the rod 35 is attached by
screw-thread and lock-nut, so as to be adjust-
able therein. At its other extremity the rod
35 is provided with a sliding block 37, to
which it is pivoted, which block is fitted and
adapted to slide in ways therefor in the seg-
mental gunide-arms 38, secured medially (and
adjustable revolubly by set-screws 39) on the
rock-shaft 40. A connecting-rod 41, pivoted
at one extremity o the cross-head 19, 1s piv-
oted at its other extremity to an oscillating
arm 42, which oscillating arm is revolubly
loose on the rock-shaft 40. This connecting-

rod 41 is preferably made in two sections,

joined together by serew-thread, so as to be
adjustable lengthwise, and a plurality of ap-
ertures in the oscillating arm 42, disposed at
unequal distances radially in the arm, are
preferably provided for connecting the rod 41
thereto,sothat the throwof the oscillatingarm
can be changed and regulated. The arm 42
is provided with a curved flange 435 on each
side of and extending around the rock-shaft
40. A tappet 44, fixed on the rock-shaft 40,
is so disposed as to be contacted with alter-
nately by the respective sides of the flange
43 and to be thereby shifted, oscillating the
rock-shaft 40. A spring 45 is advisably in-

terposed between the tappet 44 and the flange

43 to serve as a cushion, obviating undue
shock that might otherwise oceur by the di-
rect contact of the flange 43 with the tappet.
The tension and the cushion effects of the
spring 45 are adjusted and controlled by set-
serews 46.

It will be observed that the flange 43 is in-
tended and adapted to contact near its re-

spective ends with the tappet 44, and there-

after to correspondingly shift the tappet and
rock-shaft; but 1t will be understood that the

play between the tappet and the flange pro- |

on the rock-shaft 40.

An actuating-rod 35

vides a sufficient amount of lost motion, so
that the throw of the oscillating arm 42 is
considerably more than the movement given
to the tappet 44,thusproviding that the valves
25 25’, which are actuated by the tappet 44,
are only moved near the close of each oscil-
lation of the arm 42, thus reversing admis-
sion of steam to the cylinder only when the
piston 17 is near the end of its movement in
the cylinder.

For stopping or reversing the engine a le-
ver-handle 47 is provided, which is pivoted
| A Dbell-crank arm 48,
integral with the lever-handle 47, 18 provided
with a pivoted stud-pin 49, through which the
actuating-rod 385 passes and on which the
stud-pin slides. Thelever-handleis provided

~with a spring-actuated latch 50, which takes

into a fixed segmental rack 51 and locks the
lever-handle in position. By means of the
lever-handle 47 the engine-driver can shift
the sliding bloek 37 into such position in the

- segmental guide-arms 38 as desired. To stop

the engine, the block 37 is shifted to a point
close to the rock-shaft 40 and in a line from 1t
to the connection between the rod 35 and the
slide 32, and for starting or reversing the en-
oine the block 37 is shifted on the arms 83
upwardly or downwardly away from the rock-
shaft 40, the distance to which the block 87
iz shifted from the rock-shaft 40 determining
the extent to which the cut-off valves will be
opened for the admission of steam to the eyl-
inder.

Forautomaticallyreducing the speed of the
engine a governor 52 may be provided, con-
nected by a belt 53 to the driving-shaft 23,
adapted by its slower or more rapid revolu-
tion to open or close the valve 54, which 18
provided in the member 11 and is adapted to

- be pulled across or pushed out of the live-air

ducts 12 as the governor rotates more rapidly
or slowly. This valve 54 is provided with a

Jlongitudinal Dbore or passage to allow steam

to pass through it from the duct 12 to 1ts rear,
to thus balance the pressure against the op-
posite end of the valve. The regulating-
valve, in connection with my novel induction-
ducts, forms a part of my invention; but the
form of governor employed I do not claim, as
any form of governor in common use may be
employed.

To provide closer fittings and thereby more
secure steam-tight joints between the cylin-
drical plugs 27 and the shells 26, the plugs 27
areenlarged in diameter between the duets 12
and 13, forming at the point of such enlarge-
ment annular shoulders 55, which shoulders
fit against corresponding shoulders formed
in the interiors of the shells 26 by their cor-
responding enlargement diametrically. This
construction is especially desirable as provid-
ing a very secure joint to prevent the escape
of live steam from the ducts 12 to the exhaust-
ducts 13. This enlargement of the lower por-
tion of the cylindrical plugs 27 also adapts

the valves for larger ports therethrough reg-
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1stering with the larger exhaust-duets 13.
Similar shoulders 55 are arranged on the
shells 26 and fit against 001*1*esp0ndin0' shoul-
ders on the part T1.

One important object gained by my 1m-

proved valves 25 25" is that as the cylindrical
plug rotates in one direction and the shell ro-
tates In the reverse direction they open and

-close the induction and eduction ports very

quickly—in fact, in half the time that a sin-
gle plug-valve revolvmo' in one direction
would close the port.
It will be noted that the means for operat-
ing the cut-off valves is devised with refer-

15 ence t0o maximum economy and desirability,
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in that the rock-shaft 40 is connected through
the crank 42 and rod 41 directly with the
cross-head 19, so as to give a direet motion
without the intervention of unnecessary
mechanism, and also the arrangement is
such that the cut-off valves are &ctuated by
the cylinder-piston through the eross-head at
the moment when the eonnectmn between
the pitman 21 and its wrist on the disk 22 are

at or near their dead-centers and when the

cylinder-piston is not exerting much energy
on the driving-shaft, so that the cut-off valves
are shifted when poweris not operating with
much force on the driving-shaft, and there-
after leaving all the power of the piston to be
exerted on the driving-shaft at the times
when its energy is most required there.

While in the foregoing description I have
only referred tosteam as the medium of power-
supply, it must be understood that this en-
gine 1s also adapted for the use of gas, com-
pressed air, or other analogous expansive
flnid medium for producing power.

What I claim as my invention is—

1. In an enginefor use with steam or anal-
0gous power medlum the combination with
a member having induction and eduction
duets, of valves passing through and control-

- ling one or more of the ducts each of which

45

50
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valves consists of a revoluble tubular shell
and a revoluble cylindrical plug having ports
registering with each other and with a duct
aforebald a crank-arm on said tubular shell
and on said plug respectively, and means
adapted to oscillate the shell and the plug in
oppostite directions.

2. In an engine, the combination of a pis-
ton- eontmmnﬂ* cvhndel a member adjacent

having mductlon ducts leadmcr to the cylin-

der, and a reciprocable pluo'-n alve adapted
to be pulled across or pushed out of the duet,
and means, as a governor, for automatwally
aotuatmn the valve -

. In an engine for using an expansive
powel medmm the Combmatmn with a eyl-
inder, a piston 1eelproeable therein, a cross-
head connected to the piston, pe1 manent
ways on which the cross-head is supported

“and travels, a rock-shaff, an osciliating arm

loose on the rock-shaft and connected 130 the
cross-head by a thereto-pivoted connecting-

rod, a tappet ﬁxed on the rock-shaft dis- |

| posed after lost motion to be contracted and
actuated by the oscillating arm, and means

actuated by the rock-shaft for opening and
closing medium-supplying cut-off valves.
4. In an engine for using an expansive

power medium, the combination with a cyl-

inder, & piston reciprocable therein, a cross-
head connected to the piston, a rock-shaft,

an oscillating arm loose on the rock-shaft and

connected to the cross-head, a tappet fixed
on the rock-shaft disposed after lost motion
to be contacted and actuated by the osecillat-
ing arm, carved arms fixed medially on the

rock-shaft and provided with ways, a block
sliding inthe waysand connected to medium--

supplying cut-off valves, and means for
shifting said sliding block in the ways.

5. In an engine for using an expansive
power medium, a means for controlling the

- power-supply, comprising a rock-sha,ft pro-

vided with a tappet, an oscillating arm on
the rock-shaft connected to the engine cross-

‘head and adapted to contact with the tap-

pet and oscillating the rock-shaft, segmental

- arms onthe rock:—-shafb having ways therem

a block sliding in the ways, means connect-
ing the sliding block with cut-off valves and
means for shlftmn' the sliding block in the

‘ways.

6. In an engine using a fluid-power me-
dium, the combmatlon with a rock-shaft and
means for oscillating it intermittently, of seg-
mental arms Secured medially to the rock-
shaft and having ways therein, an actuating-
rod provided wnh a. block shdmg In the ways
and pivoted at its other extremity to a recip-
rocating slide, the slide, ways in which the
slide travels, rods connected to the slide and
attached to the crank-arms of medium-cut-
off valves, and means for shifting at will the
actuating-rod in the ways in the segmental
arms.

7. In an engine, a rempweable cross-head,
permanent ways on which the cross-head is
supported and travels, a rock-shaft, a crank-
arm fixed on the rock-shaft and connected
with the cross-head, and a tappet on the
rock-shatt adapted intermitbeuﬂy to be con-
tacted by the crank-arm and oscillate the
shaft. |

8. In an engine, a rock - shaft, segmental
arms fixed medially on the rock- shaft and
provided with ways extending in both direc-
tions past the axis of the shaft, a block slid-
ing in the ways, arod connected to the block
and to a valve-shifting rod or rods, a piv-
oted lever-arm connected medlaH} movably
to the block-rod and means for swinging the
lever-arm whereby the position of the block

‘in the segmental arms may be shifted at will.

In test1m0ny whereotf I affix my signature
1In presence of two witnesses.

JOHN P. DORAU

Witnesses:
C. T. BENEDICT,
C. H. KEENEY,
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