© No. 744,543, I PATENTED NOV. 17, 1903,
B HEMSTROM. '
REVERSIBLE ROTARY ENGINE.

APPLICATION FILED AUG. 31, 1003,
| o - 3 SHEETS—SHEET 1,

NG MODELEL, -

u
__

u

Witnesses

W
. - '

| oﬂ “ﬂﬂf‘ N _
22\ '

o




No. 744,542,

: E. HEMSTROM. .
 REVERSIBLE ROTARY ENGINE.

APPLICATION FILED AUG, 31, 1003,

NO MODEL,

3 S

 PATENTED NOV. 17, 1908.

:EETS—-SHEET. 2,
7

N
) N

AN
"
S
)

Y.
N

NN\

\i‘ - = “‘I “:“*::.%-‘-:.- 4 £ -—t =
- ' //1! _ ‘ =
| A ||
% I §u I.l| “
N o A
= ' _&’})] H -
) A 2\
' \\.\ | 0 .15-”“’

Witnesses o

.............
. C e et T T
R - LT T e I P L O ST TR P LI T T T T T P P B

NN

BY

Inventor

. Attorney



No. 744,542, . PATENTED NOV, 17, 1908.
- E. HEMSTROM. S
REVERSIBLE ROTARY ENGINE.

~ APPLICATION PILED 'AUG. 31, 1903.

‘NO MODEL, '3 SHEETS—SHEET 8.

o AN

"//4

F

| _ _G:L ] | - - _5% |
o ¥ AT | . | | 7/ _ §

pIA P 2 7

;llIi | Z o\ . 1 ' .
M “ i Zﬁjﬁﬁgg Q. ___ a3t '_:%41 |
; ; il g \l' F3\ | I Y| # \Eﬁ" o
7 | _ N L1k "? ? 4 -
o | I‘: ”F 'I']" XL\ .:5'-' ,f'; 2 u
y AN R
- " 2 | | .\ A
| 7)) | QN I [t

et L, \ .
e A s Ny T

> J Cemm—— —--"'----.---------....------I
A
. ‘| o ]
B S N |
'y L -..; |
-/ \
/ e
! L0 | oA
! Y ' ZJ \l_
- ' | |
l 3 . [
' i 4 I
o !
/\ 'rf V-
| f \ R
|
"f '}\-\ ';{1\ \\
/ f’f( \ /- AW \\
‘. !; l 4 \1\\ x\
. ! [ 3 7 W N R A 1}
. ! iy = :"‘A R ;V_ i‘\ {
L JE j.,. \
-'Z' rnm = ey &W:M’&‘&m\ﬁ A ettt

. ¢,5'i44 Inventor

. - : o 7 Aewensrd Hesrsdroms

- Attorney



_' No. 744 542

UNITED STATES

\_"

Patented Nevember 17 1903.

PATENT OFFICE.

 EDWARD HEMSTROM, OF GREATFALLS, NONTANA
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Applieatlen ﬁled Augast 31 1803, Serial No.171,447. (Ne medel )

To all whom it may concern:

lmder ‘and a segmental strip 18, secured to

Be it known that I, EDWARD HEMSTROM a | the said upper portion of the blacket the -
said strip being provided with rack- teeth 14, 55

" eitizen of the United States ,residing at’ Greab—:

falls, in. the county of Cascade and State of

5 Montana, haveinvented certain new and use-

ful Improvements in Reversible Rotary En-
“gines; and I do declare the follewmg to be a
full, clear, and exact description of the inven-
“tion, such as will engb

| same,

This invention relates to a reversible rotary |

. steam-engine, having for its object the pro-
- duetion of a simple, reliable, and efficient
15 engine of this character; and it consists of

- the features of construction hereinafter fully

o described, and parbleularly defined in the ap-l

‘pended elalms |

| - In the accompanymg drawmge Figure 11is
20

- steam-engine embodying myinvention. Fig.

2 18 & central vertical longitudinal section

thereof. Fig. 3 is a.cross-section through the

engine on line 3 3of Fig., 2. Fig. 4 isa cross-

25 section on line 44 of Fig. 2. Fig. 5isacross-

- section through oune of the cylinder-heads.

Fig. 6 is a cross-section on line 6 6 of Fig. 2.

Fig. 7 is an end view of -the rotary platon
Fig. 8 is a perspective view of the exhaust-
valves and their actuatmg devices. ..Fig. 9is

30
. a bottom plan view of one of the heada, and

Fig. 10 1s a perspective view of one-of the |

head-blocks.
- Referring now more partlcularly to the
35 drawings, 1 represents a horizontal engine-
- eylinder ‘closed at its ends by heads 2 and 3
and secured at the sides to side frames 4 and
5, flanged to rest . -upon the bed-plate  A.
N U on these frames 4 and 5 and end head-
- 40 .bloeks 6 and 7 the eylinder is mounted to rest

- with its  bottom eleyated a short dlstance. c
1 entrances to the channel, which will thus -

take steam on each quarter- -revolution of the g3 -

above the bed-plate A.-

Mounted upon the central pOI‘tIOIl of the

cylmder is a steam-chest or throttle-valve
48 casing ‘8, in which is-a rotary throttle-valve

9, adapted to be adJuated to allow steam to

ﬂow through passages 10 10’ to either end of
the cylinder.. The valve 9 is provided with
_ A atem 9', to which is attached an operating
~ §O -hand-lever 11, which swings in a guideway.
. formed between the upper: portion -of &

bracket 12 eecured upon one alde of the cyl-

| le others skilled in the
ro art to which it appertains to make and use the

| conductor, is elosed at one end and Open at

a view in gside elevation of a reversible rotary

into the cylinder.

_- -'understoeﬂ

adapted to be enﬂ'a,fred by a pawl or dog 15,
carried by a lever 11 whereby the latter may
be locked in ad Justed p031t10n The flow of

'steam through the passages 10 10’ is further
controlled by vertically-sliding gate-valves 6o

16 16', arranged at the ends of the cylinder,
said Valves being adjustable through the
medium of the serew-stems 17 17’ and their

hand-wheels18 18’ to directly control the sup-
ply of steam from the ends of the passages to 65

the cylinder. Onthe inner sides of the heads
2 and 3 are hollow-bosses 19 19', having ports
20 20', communicating with the cyhnder

Each of these bosses, Whlch forms a steam-

the other end, as clearly shown in Fig. 5, the

open ends eonaututm ports threugh which

the steam from passages 10 10" discharges

sequently discharge steam on opposite sides
of the longitudinal center line thereof,

In the cylinder is disposed a piston- -wheel
or turbine 21, which closely conforms to the
internal diameter-of said cylinder and com-

prises a rotary head 22. having a Splral steam-

thannel 23, provided w1th the wings or abut-

ments 24, which receive the 1mpaet of the
| steam. - This channel 23 is shown in the pres- 85
ent instanee as being composed of a series of

four parallel spiral ﬂantres 232, 23b, 23¢and -

234, whose ends projectin eppe==1te directions S
at the opposite ends of the piston, thus form-
ing inlets and outlets for the admission and

exhaust of steam to and from the channel. -

| Hence steam admitted at either end may en-

ter the channel through either of the four =

piston. This construction also insures that
one.of the ports at either end will always be
in position to take eteam, as will be readily
The wings or abutments 24 are
peculiarly disposed. . As shown, they project

from opposite sides of the chaunel through-

| out the length thereof and are of less:length. .
.than the width of the channel 50 as to ferm_.,.

70

The conductor 19 extends
toward one side of the cylinder and the dis- 75
charge-port 19’ toward the otherside, and con-

"80.

90 -

Ico
‘longitudinally of the cylmder and alternately, =~




~on the opposite side of the channel, thereby

10
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2
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sf"eam-passages 24° first on one side and then | ment of said lever will open valve 32 and

causing the steam to take a sinuous or tortu-
ous course and first impinge against one
wing, then expand through a passage into
the pocket between said wing and the next
wing in advance, and then to act on the lat-
ter wing, and so on throughout the course of
the channel, thereby forcing the piston to ro-
tate in one direction or the other, according
to the end at which the steam is admitted.
The head 22 is keyed or otherwise fastened
to the engine-shaft 25, which is journaled at
its ends in bearings 26 upon the upper ends
of exhaust-valve casings 27 27/, formed upon
the heads 2 and 3, and in bearings 28 on pil-

- low-blocks 29, resting on the bed-plate A out-

20

25

20

side the said heads 2 and 3. On one end of
this shaft is a fly-wheel 30.

In the heads 2 and 3 and their respective
casings 27 27’ are exhaust-ports 31 31', con-
trolled by rotary exhaust- valves 32 32'.
These valves are of the plug type and turn
within proper seats in thecasings 27 27’,which
seats intersect the ports 31 31’ and open ex-
teriorly through the bases of the said casings
immediately above the head-blocks 6 and 7.
These blocks 6 and 7 consist each of a plate
@, having at its ends hollow bosses or sock-
ets o', disposed at an inward angle and adapt-

ed to receive coupling-eyes «? on the base of

the superposed exhaust- valve casing, the

. 8ldes of the said bosses or sockets being

35

40

45

pierced for the passage of bolts a3 or other
suitable fastenings which secure the parts to-
gether. DBetween the bosses or sockets the
block carries a bearing af, in which turns a
journal @’ on the lower end of the valve. It
will thus be observed that upon detaching
the heads 2 and 3 and removing the blocks &
and 7 fastened thereto the exhaust-valves
may be readily removed for cleaning, repairs,

“or replacement. . - o

The exhaust-valves 32 32’ are simultane-
ously adjusted to open one and close the
other; and vice versa, by means of a lever 33,

of the cylinder and having a pawl 36 to en-
gage a rack 37 on said frame to lock it in ad-
justed position. The lower end of this lever
18 forked or bifurcated, as at 38, to engage

the outer end of a transverse rod or bar 39,

55

which is formed intermediate its ends with a
lateral eye or offset 40 to receive a pivot 41,
by which it is pivoted to a bracket 43, car-

.~ ried by the cylinder 1 or the side frame 5, to

- gine.

swing in a direction longitudinally of the en-
The said outer end of the rod or bar

- 39 works in a longitudinal slot in the frame

- 6o

o and i8 pivotally connected at its inner end

to the inner ends of connecting-rods 44 44,

disposed between the bed-plate and cylinder.
and connected at their outer ends to eccen-

tric erank or wrist pins 45 on the lower ends
of the valves 32 32’, so that the inovement of
the lever 33 in one,direction will open valve

.close valve 32.

‘T'he exhaust-valve casings 27 27’ have dis-
charge-pipes 46 46’, receiving the exhaust-
steam from the ports 31 31". These pipes en-
ter openings 47°47' in the sides of the pillow-

blocks 29 29, which blocks are hollow or

chambered, as clearly shown in Figs. 1 and 3.
The exhaust-steam enters the block and dis-
charges through the bottom thereof into an
exhaust-pipe 48, which conveys it to a suit-
able point of discharge. By this means the
exhaust-steam may be conducted through the
engine-frame and concealed piping to the at-
mosphere. i | | |
In operation the adjustment of the throt-
tle-valve 9 and gate-valve 16 to admit steam
through passage 10 and the opening of the
valve 32" will cause the steam to pass into

-_7‘?’

75

80

the piston-channel 23 from one end of the

cylinder and rotate the piston in one direc-

ticn and finally exhaust through pillow-block

29" to the atmosphere. A reverseadjustment

of valve 9 and the closing of valves 16 and 32’

and opening of valves 16’ and 32 will, on the
contrary, permit steam to flow through pas-

sage 10’ to the other end of the channel 23

and rotate the piston in the reverse direction
and finally exhaust through pillow-block 29
to the atmosphere. Thus it will be seen that
the engine may be driven in either direction
at will. d

Any desired form of governor may be used
to control the operation of the engine.

From the foregoing description, taken in
connection with the accompanying drawings,
the construction and operation of the inven-
tion will be readily understood without re-
quiring a more extended explanation.. |

Various changes in the form, proportion,

and the minor details of construction may be
resorted to without departing from the prin-
ciple or sacrificing any of the advantages of
this invention.

Having thus described my invention, what

_ | I claim, and desire to secure by Letters Pat-
Ppivoted at 34 in a guide-frame 85 on one side | |

ent; 18— | | N

1. In anengine of the character described,
a cylinder provided with exhaust-ports at its
opposite ends, exhaust-valves governing the

g0

95

I0O

105 .

TIO

I15

sald exhaust-ports, and means for simultane-

ously closing one exhaust-valve and opening
the other exhaust-valve, said means compris-
ing a lever, a swinging rod or bar actuated
thereby, and rods pivoted to the rod or bar
and eccentrically connected to the valves.

L120

2. In an engine of the character described,

a piston provided with a spiral steam-chan-

| nel formed byaseries of parallel spiral langes,

and wingsorabutmentsextending alternately
from oppositesidesof the channel and shorter
than the width of the channel to form stéam-
pockets and alternately opposite restricted
passages between them providing a sinuous
or tortuous conduit for the flow of the steam,

| :'substantially as described. |
32 and close valve 32’ a_nd a reverse move- i J. In an engine of the character deseribed,

125

I30
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the combination of a cylinder provided with

~ steam-passages to the opposite ends thereof,

and also having exhaust-ports at its ends, a |

- piston in said eylinder provided with a spiral

-Steamway,  heads closing the ends of said
- cylinder and provided with reversely- pro- |

jecting steam - conduetors ‘communicating
with said passages and discharging on oppo-

~ site sides of the center line of the eylinder,

10

hollow pillow-blocks communicating with the

- exhaust-ports, exhaust-valves governing said

-exhaust-ports, and means for simultaneously
closing one exhaust-valve and opening the

- other exhaust - valve, substantially as de-
15 | Rt

scribed. |

4. In an engine of the character deseribed; |
‘acylinder having heads provided with ex- |
pillow-blocks communicat- |
ing with said chambers, and exhaust-valves |

‘baust-chambers,

| in said exh'a‘us},t 4"éhalnbérs, substantiallylas

described. -

low-blocks communicating with said cham-
bers, head - blocks secured to the exhaust-
chambers and provided with bearings, ro-
tary exhaust-valves in the chambers pro-
ingin said bearings, and means for operating
sald valves, substantially as deseribed.

. In testimony whereof I have hereunto set
‘my hand in presence of two subseribing wit-

nesses. - S -
- - EDWARD HEMSTROM. .
. Witnesses: = - S

- R. E. WILLIAMS,

- J0S. MCCRACKEN.

3

20

-

5. In an engine of the character_d.escribed, o
( @ cylinder having heads provided with ex-
haust-chambers open at their lower ends, pil-

25L

vided at their lower ends with joprnals turn-

30
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