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(Ne medel )

Ta all whom it ma,«y COTLCEPI:

Beitknown that I, ANDREWDAHLEN a,cm-'

zen of the United States, residing at Vasa, in
the county of Goodhue and Sbate of Minne-
5 sota, have invented certain new and useful

Improvements in Rotary Engines; and I do

hereby declare the following to be a full,
clear, and exact déscription of the mventlon

such as will enable others skilled in the art tok

1o whichitappertains to make and use the same.
My present invention has for its object to

provide an improved rotmy engine; and to
"this end it eonsists of the novel dewces and

‘combinationsofdevices hereinafterdescribed,
15 and defined in the claims.
- The invention is illustrated in the ACCOM-

panying drawings, wherein like characters
indicate like parts thloun*hout the several.

Views.
20

in accordance with my mventwn Fig. 2 is

a side elevation of the engine looking from:

the left with respect to Flﬂ" 1, some parts be-

25 ingremoved. Iig. 3 is.a view, principallyin

side elevation, Iookmg from the right with re-

- spect to Fig. 1 but with some pa,rts sectioned

and others removed ‘Fig. 4 is a vertical sec-
tion on the line a  of Fig. 1. Fig. disa
view corresponding to. Kig
cut-off valve and certain other parts removed.

Flﬂ' 6 is & veltlcal section on the line 28 o’ of
Fl

30

'35 moved one hundred and elghty degrees.

The numeral 1 indicates the cylinder- east-*
~ ing, which is provided with a pair of inter-
‘secting cylindrical. piston-seats 2, which are

elosed at their ends by eylmder heads 3
bolted or otherwise rigidly secured to the said
cylinder-casting. The left-hand cylinder-
head 3 is Drovlded with a supply—chest 4, and
the right-hand cylinder-head is likewise pro-
vided wmh an exhaust-chest 5. As shown,
the said chests 4 and 5 are respecbwely DI’O-
‘vided with removable outer plates 6 and 7,
suitably secured thereto.

- In each piston-seat 2 of the eylinder-cast-
ing 1is mounted a segmental rotary piston 8,
30 the larger peripheral surface of which elosely
fits the coOperating seat and extends approxi-

40

su rfaces 3b, .

cylinder- heads 3.
| pistons 8 to move with properly-timed action,

their shafts 10 are provided with intermesh- 70
ing gears 11.
provided at one end with a pulley 13, from
which power may be transmltted To pro-
vide means for adjusting one of the pistons

~ Figure 1 is a plan view with some parts
breken away, showing an engine constructed

2 but with the

1; and Fig. 71is also a section on the line

5 27 of Ifig. 1, but showing the rotary pistons | projects from the eyhnder-eastmw and works 8z

‘through a central perforationin the said yoke..

ethaust chest 5.

. ';ma,tely thronfrh one hundred and eighty de-
grees.

Said eegmental sections of the piston
arepr 0V1ded near their extremities with trans-

versely - extended and radially - removable 55

spring-pressed packing-blades 9. Said pistons

thr ouwhont the other one hundred and eighty

demees of their cirecamference are reduced
at 83- so as to afford propelling shoulders or
The cylindrical surface of the 6o
larger segment of the one piston always
elosely engages the reduced cylindrieal sur-

face 8° of the other piston, and this engage-

ment takes place bebween the said p1st0ns in
alternate order.

The pistons 8 are I'Iﬂ'ldly secured on the
shafts 10, which are suitably journaled in the
To cause the said rotary

63

- One of the said shafts 10 is

with respeet to the other to compensate for 7_5
wear, its shaft 10, instead of being mounted
in ﬁxed bearings of the cylmder—heads 3, 18

“mounted in shdlnﬂ' bearings 14, which in turn
work with elose- fibtm %) enﬂ'eﬂ'emente in keeper-

guides 15, formed on the Sald cyhnder heads 8o
3. The- boxes 14 are yieldingly pressed in-

| ward by a yoke 16, the ends of which engage

the same, which yoke 18 in turn drawn and
held inward by a nut 17 on the stud 18,which

A ste&m-su pply pipe 19 leads to the supply-
chest 4, and an exhaust-pipe 20 leads from the
Upper and lower pairs of
admission-ports 21 and 22, respectively, open e
into the piston-seats 2 throucrh the left-hand
cylinder-head 3. In a sumlar manner upper
and lower pairs of exhaust-ports 23 and 24,
respectively, openthrough the right-hand cyl—-
inder-head 3. . It will be noted that of the gs

pairs of ports 21 22, 23, and 24 one member
of each pair is loceted within the circumfer-
ence of each rotary piston 8, so that they will
‘be intermittently opened and closed by the
sald piston.

261indicates a pivoted reversing-valve which
~cooperates with the admission-ports 21 and
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22 and 18 provided, respectively, with upper I
and lower pairs of ports 21* and 22*. liike-
wise a vibrating reversing-valve 26 coOper- |
ates with the exhaust-ports 23 and 24. This
reversing-valve 26 is provided, respectively, l
with upper and lower pairs of exhaust-ports
23% and 24", "Thereversing-valves 25 and 26
are pivotally connected to stems 27, which
work outward through suitable stuffing-boxes l
23 and the codperating chests 4 and 5 and are
connected at theirouter ends, asshown in Fig.
1, to a lever 29, pivoted at 30 to the cylinder-
castingl. Theports21*and 22, respectively,
of the reversing-valve 25 colperate, respec-
tively, with the admission-ports 21 and 22.
The ports 23* and 24* of the reversing-valve |
20 cooperate, respectively, with the exhaust- i
ports 23 and 24,

A vibrating cut-off valve 31, pivoted at 32,
works over the face of the reversing-valve 25, |
and its upper and lower ends, respectively,
codperate directly with the ports 21* and 22%,
The cut-off valve 31 has an arm 33, to which
the projecting armn of an eccentric 34 is piv-
otally connected. The eccentrie 34 works on
an eccentric 35, secured on one of the piston-
shafts 10, as best shown in Figs. 1 and 2. |

The operation is as follows: With the re-
versing-valves 25 and 26 set as indicated in
Figs. 2, 3, 4, and 5 the two admission-ports
21 will be opened and the two admission-
ports 22 will be closed by the said valve 25,
and the two lower exhaust-ports 24 will be
opened and the two operative exhaust-ports
23 will be closed by the said valve 26. With
the ports thus opeuned the rotary pistons 8 |
will be driven in the direction indicated by
the arrows marked on Ifigs. 4, 6, and 7. |

W hen not desired to run the engine under
an expansion of the steam or motive fluid,
the so-called *‘ cut-off valve” may be dispensed
with. Thesaid cut-off valve, however,serves |
to cut off the steam or motive fluid and cause
the pistons to be driven during part of their
rotation under the expansion of the motive
fiuid. - |

T'o reverse the direction of movement of the

rotary pistons 8, the two reversing-valves 25

and 26 are simultaneously moved into posi-
tions reversed from those shown in the draw-
ings by movement imparted thereto by the
lever 29 and stems 27. If desired, suitable
means (not shown) may be provided for lock-
ing the lever 29 in its set position. When
said valves 25 and 26 are thus moved into re-
verse positions, the upper admission-ports 21
and the lower-exhaust-ports 24 will be closed,
while the lower admission-ports 22 and the
upper exhaust-ports 23 may be opened. As
1s evident, in engines not designed to be re-
versible the valves 25 and 26 may be dispensed
with, while in engines not designed to be re-
versible and notintended to be run under ex-
pansion the valves 25 and 26 and 31, as well
as the valve-gear for actuating the latter

- valve, may be dispensed with.

708,129

The segmental rotary pistons 8 of them-
selves act as valves to open and close the ad-
mission and exhaust ports in proper order.
To 1llustrate: In the positions of the pistons
indicated in Fig. 6 the right-hand admission-
port 21 1s closed by the codperating piston,
while the left-hand port 21 isopen. Again, by
reference to I'ig. 4, which shows thesame posi-
tions of the pistons, viewing the same from a
reverse direction,theright-hand exhaust-port
24 isopen, while the left-hand exhaust-port is
closed by the codperating piston. Again,
when the pistons have been rotated one hun-
dred and eighty degrees, as-shown in Fig. 7,
the left-hand admission-port is closed and the
right-hand admission-port 21 is opened. At
this same time the exhaust-port 24 will be
opened and closed in a reverse order from
that above indicated. It is further evident
that with an engine designed to run in but
one direction two of the admission-ports and
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two of the exhaust-ports (shown in the illus-

tration given) might be dispensed with, It
will also be understood that suitable means
may be provided for preventing the spring-
pressed packing-blades 9 from being thrown
too far out of their seats in passing through
the 1ntersecting portions of the piston-seats.

EFrom the foregoing description it is evi-
dent that the pistons in alternate order act
as abutments. More specifically stated, in
the position indicated in Fig. ¢ the right-
hand piston i1s serving as an abutment for the
left-hand piston, whilein Fig. 7 the left-hand
piston is serving as an abutment for the right-
hand piston. The piston-seats 2 are true cyl-
inders, except where they are cut away by
their intersection. The outer segments of
the pistons 3 extend through ares which are
greater than the arce of intersection of the
sald piston-seats. With this construction the
pistons in passing the intersected portions of
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the piston-seats close the same for a consid-

‘erable time, and thereby reduce to the mini-

mum the time during which the two piston-
seats are thrown into actual communication.

With my improved engine I am able to ob-
tain a very high speed and to use steam ex-
pansively in a most advantageous manner.
Furthermore, as reciprocating abutments are
not employed the engine is free from pound-
ing action. In practice suitable packings
may be placed in the ends of the pistons; but
theirillustration forthe purposes of this case
1s not deemed necessary. It will also be un-
derstood that other modifications not herein

specifically set forth may be made within the

scope of my invention.
What I claim, and desire to secure by Let-

| ters Patent of the United States, is asfollows:

1. The combination with a e¢ylinder having
Intersecting piston-seats, of cooperating ro-
tary pistons in said seats having reduced seg-
mental sections intermeshing with the seg-
mental body of the codperating pistons, and
admission and exhaust ports opening into

TIO
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and from the said cylinder and arranged to'be_ |
opened and closed by said pistons, substan-

tially as described.

2. The combination with a cylinder having
intersecting piston-seats, and a pair of ad-
mission and a pair of exhaust ports one ad-
mission-port and one exhaust-port opening
into each piston-seat through a cylinder-head,
of coOperating segmental rotary pistons work-
ing in said piston-seats and serving as valves
to open and close said ports in the proper or-

der, substantially as deseribed.

I5
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3. The combination with a cylincer} navmg

intersecting piston-seats and two pairs of ad-
mission and two pairs of exhaust ports open-

ing into said cylinder, two admission- ports
and two exhaust-ports opening to-each pis-
ton-seat, of codperating intermeshing rotary

pistons workmg in said seats and serving as

valves to open and close said ports in “the
proper order, and a pair of reversing-valves
coOperating wmh said ports substa,ntmlly as

_ desecribed.

4, The combination with a cylmdel having
intersecting piston-seats and the pairs of ad-

mission and exhaust ports 21 22 and 23 24, re-
spectively, of the reversing-valves 25 and 26
having respectively, the ports 21> 22* and 23>
24?, connections for moving said valvessimul- |

;

3

taneously, and the intermeshing segmental
rotary pistons working in said seats and Serv-
ing as valves to open and close said admis-
sion and exhaust ports in the proper order,
substa,ntla,lly as described.

5. The combination with a cylinder having

| intersecting piston-seats and pairs of admls-

sion and exha,ust ports opening into said pis-
ton-seats, of the reversing-valves codperating
with sald admission a,nd exhaust ports, the

cut-off valve codperating with said admission-

ports, and the rotary segmental intermeshing

30

35

40

pistons working in said seats and serving as

valves to open and close said ports in the
proper order, substantially as deseribed.

6. The combination with a cylinder having

intersecting piston-seats and suitable admis-
sion and exhaust ports, of rotary segmental

intermeshing pistons working in said seats,

and means for adjusting one of said pistons
with respect to the other comprising the slid-
ing bearing 14, the yoke 16 and the nutted

| bolt 17 18, substantmlly as described.

50

In tesmmony whereof I affix my signature

in presence of two witnesses.
ANDREW DAHLEN
Witnesses:
A. L. BRYNILDSE‘\T
" A. G. SWANSON.
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