
(No Model.) 3 Sheets-Sheet l. L. SIVERTSON. 
ROTARY ENGINE, 

No. 562,159, Patented June 16, 1896. 

t 
ae 

S elsea 

elas - less 2 

-)|G 

AE 
s 

As a 

p 

igi 

also 

N S2. 
s 

s 

A S NS 
s A. N SSEE 

S Ipileptor 
  



(No Model.) 8 Sheets-Sheet 2. 
L. SIWERTSON. 
ROTARY ENGINE, 

No. 562,159. Patented June 16, 1896. 

co l, 

ELISA as 

ge F. 
S. as as as , % % 

2. 

N 

SS N 
N7 y 

f Zzecas 57zezžsovo, Vécsey -K 42%é4, |ay %, Afforpeys 

ANDREW B,GRAHAM, PhOTO-triho, WASHNGTON, D.C. 

  



(No Model.) 3 Sheets-Sheet 3. 
L., SIWERTSON, 
ROTARY ENGINE. 

Patented June l6, l896, 
62 

No. 562,159. 

2. 3. 
sayS2 

-- - - % 2 o Ipsleptor 

Witgesses ZZucas 5Zzvezzisozz/, v%ly -6 67tel/ öy %u, Attoreys. 2. zz, 

ANOREWB, GRAAM. Photo-UTHO.WASHMGTor.c 

-- 

    

  



UNITED STATES PATENT OFFICE. 

LUCAS SIVERTSON, OF ROTHSAY, MINNESOTA, ASSIGNOR OF ONE-IIALF TO 
JENS G. WALLA AND JOHN A. WALLA, OF HORACE, NORTH DAKOTA. 

ROTARY ENGINE. 

SPECIFICATION forming part of Letters Patent No. 562,159, dated June 16, 1896. 
Application filed October 18, 1895, Serial No. 566,131. (No model.) 

To all, Zuhon, it Tay conce7n: 
Beit known that I, LUCASSIVERTSON, a citi 

Zen of the United States, residing at Rothsay, 
in the county of Wilkin and State of Minne 

5 sota, have invented a new and useful Rotary 
Engine, of which the following is a specifica 
tion. 
My invention relates to rotary concentric 

cylinder engines, and has for its object to 
to provide a simplification of and improvement 

upon the construction shown and described 
in my former patent, No. 528,493, granted 
October 30, 1894, such improvement relating 
particularly to the construction of the piston 

I5 and the valve mechanism. - 
Further objects and advantages of this in 

vention will appear in the following descrip 
tion, and the novel features thereofwill be par 
ticularly pointed out in the appended claims. 

In the drawings, Figure I is a perspective 
view of an engine constructed in accordance 
with my invention. Fig. 2 is a plan view of 
the Same. Fig. 3 is a longitudinal section of 
the same in the plane of the axis of the driv 

25 ing-shaft. Fig. 4 is a transverse section of 
the cylinder, valve-casing, and steam-cham 
ber. Fig. 5 is a front view, partly in section, 
of the steam-chest and valve-casing. Fig. 6 
is a detail view of a piston detached. Fig. 7 is 

3o a similar view of one of the sliding abut 
ments. Fig. 8 is a partial plan view showing 
the eccentric-adjusting mechanism applied to 
an eccentric of a different form from that 
illustrated in Figs. 1, 2, and 3. Fig. 9 is a ver 

35 tical section of the reversing and slide valve. 
casings to show the relative arrangement of 
the Valves, channels, and passages whereby 
pressure is communicated from the slide 
Valve casing to the passages leading to the cyl 

4o inder. Fig. 10 is a horizontal section of the 
cylinder on the line 1010 of Fig. 4. Fig.11 is 
a detail view of the piston-packing strips. 

Similar numerals of reference indicate cor 
responding parts in all the figures of the draw 

45 ings. 
1 designates a suitable base, upon which is 

arranged the cylinder 2, and extending axi 
ally through the cylinder is the driving-shaft 
3, which carries the piston 4. The piston 

5o comprises a core 5, which fits at its extremi 
ties in axial extensions or boxes 6, formed in 

the heads 7 of the cylinder, and packing-rings . 
S are arranged upon the extremities of the 
core and bear against the walls of said exten 
sions or boxes to prevent lateral vibration of 55 
the piston, and a wing 9, carried by said core 
in a radial position and forming the movable 
abutment for the pressure of the motive 
agent. Said wing is provided with a packing 
strip of sectional construction, the same in 
cluding the parallel side legs 10, provided at 
their outer ends with inwardly-extending 
arms 11, which are rabbeted or halved and 
overlap to form a sliding extension-joint. Ex 
pansion-springs.12 are arranged between the 
inner sides of the packing-strip sections and 
the floors of the grooves 13, in which said sec 
tions are mounted, to insure the uniform con 
tact of the outer surfaces of the sections with - 
the surfaces of the side and heads of the 7o 
cylinder. 
Arranged to operate in the cylinder par 

allel with the axis of the driving-shaft are 
the sliding abutments 14, consisting of flat 
blades arranged in a common plane and at 
diametrically opposite sides of the core of 
the piston with spring - actuated packing 
strips 15 upon their outer or remote edges to 
fit in guide-grooves or seats 16 in the inner 
surface of the side Wall of the cylinder, the 
inner or contiguous edges of said blades be 
ing concaved to fit the convex or cylindrical 
surface of the core of the piston. This man 
ner of mounting the fixed or casing abut 
ments causes uniform pressure thereof upon 
the surface of the core to prevent the com 
munication of pressure from a compartment 
of the cylinder upon One side of an abutment 
to the compartment upon the other side. 
The front edges of these abutments fit in 
seats consisting of grooves 16, formed in 
alinement with the guides 16 in the head of 
the cylinder, and the abutments extend 
through stuffing-boxes 17, formed in the op 
posite head of the cylinder. 
Formed in the wall of the cylinder and 

communicating with the interior thereof, re 
spectively, upon opposite sides of the plane 
of the abutments are the ports 18 and 19, and 
communicating, respectively, with these ports 
are the passages 18 and 19, which extend 
to the valve-casing 20. Also communicating 
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with the cylinder, respectively, upon oppo 
site sides of the plane of the abutments are 
the ports 21 and 22 from which extend the 
passages 21" and 22, also in communication 
with said valve-casing. The valve-casing is 
provided with main channels 23 and 24 and 
lateral or auxiliary channels 25 and 26, com 
municating with the main channels. The 
main channels communicate with the steam 
chest 27 through the inlet-ports 2S and 29, 
formed in a slide-valve seat 30 upon opposite 
sides of the exhaust-port 31, and communi 
cating directly with said main channels are 
the passages 19 and 21, while the passages 
18" and 22 communicate, respectively, with 
the auxiliary or lateral channels 25 and 26. 
These channels are respectively provided 
with controlling or reversing valves for re 
spectively opening and closing communica 
tion between the steam-chest and the cylin 
der to regulate the direction of rotation of 
the piston. The main channels 23 and 24 are 
fitted, respectively, with valves 21 and 19", 
which respectively control the passages 21 
and 19, and the lateral channels 25 and 26 
are respectively fitted with valves 18 and 22 
for controlling the passages 18 and 22, re 
spectively. Hence, inasmuch as the passages 
18 and 19 communicate with the cylinder 
upon opposite sides of the plane of the dial 
metrically opposite fixed abutments the open 

35 

ing of the valves 18 and 19", as shown in 
Fig. 9, will cause the rotation of the piston 
in the direction indicated by the arrow in 
Fig. 4, each passage serving alternately to 
convey live steam from the steam-chest or 
slide-valve casing 27 to the cylinder and con 
vey exhaust-steam from the cylinder in ad 
vance of the piston to the exhaust-port 31. 
The inlet and exhaust ports in the seat of 

the slide-valve casing 27 are controlled by 
the slide-valve 32 of the ordinary construc 
tion. Therefore, when the valves are in the 
positions indicated in Figs. 4, 5 and 9, in 
which the inlet-port 2S is exposed and the 
inlet-pol’t 29 is in communication with the 
exhaust-port 31, the live steam, or equivalent 
motive agent, passes through the port 28 into 

55 

... with which communicates the port 19. 

ithe main channel 3 and thence by way of 
the open valve 18 to the passage 18", and 
enters the cylinder through the port 18 in 
rear of the piston-wing to cause rotation in 
the direction indicated in Fig. 4, said wing, 
at the time of admitting steam through the 
port 18, being in an approximately vertical 
position above the core, as shown. 
the piston-wing is in this position, the fixed 

When 

abutments are both extended to cut off that 
part of the cylinder in which the wing or 
movable abutment is located from that part 

Ap 
: proximately at the same time that steam is 
... admitted through the port 18 in rear of the 
piston-Wing the abutment in front of said 
wing begins to recede as shown in Fig. 10, 
and thereby opens communication between 
the space or compartment in advance of the 

piston-wing and the portion of the cylinder 
with which communicates the port 19, whereby 
the portion of the cylinder in advance of the 
piston-wing exhausts through said port 19 and 
passage 19* into the channel 24 and thence 
through the port 29 to the exhaust-port 31. 
By the time the piston-wing reaches the plane 
of the abutment in advance thereof, said 
abutment has receded out of the path of the 
piston-wing, and after the piston has passed 
said valve the latter again advances until, 
when the piston-wing reaches the vertically 
pendent position indicated in dotted lines in 
said Fig. 4, the abutment just passed and now 
in rear thereof has again advanced to its closed 
position. At this point the movement of the 
slide-valve 32 has opened communication be 
tween the slide-valve casing or steam-chest 
27 and the port 29, and has connected the 
port 28 with the exhaust-port 31, whereby live 
steam passes through said port 29, channel 
24, passage 19, and port 19 to the compart 
ment of the cylinder between the lear side 
of the piston-wing and said abutment which 
has just reached its closed position, and at 
the same time the other abutment which has 
now become the abutment in advance of the 
piston begins to recede and thereby allows 
the cylinder to exhaust in advance of the 
piston through the port 18. 

It will be obvious, from the foregoing de 
scription, that the forward movement of a 
fixed abutment occurs during the interval in 
which the piston-Wing is advancing from a 
position in the plane of said abutment to a 
position perpendicular to that of the abut 
ment, and that said abutment does not reach 
its closed position until the piston-wing has 
made, approximately, a quarter-revolution af 
terpassing the valve, or has moved far enough 
to pass the port through which steam is about 
to be admitted, but inasmuch as the port 
which has been supplying the live steam is 
not arranged in communication with the ex 
haust-port 31 until after that part of the cyl 
inder with which said steam-port communi 
cates has been cut off by the complete ad 
vance movement of the abutment, the pres 
sure between the plane of said abutment 
which has just been passed by the piston and 
the rear side of the piston-wing is at its maxi 
mum, whereby there is no loss of pressure 
due to a necessity for filling the quadrant 
chamber in rear of the piston-wing ol' ba 
tween said wing and the abutment which has 
now reached its operative position. Thus, 
the pressure upon the rear side of the piston 
wing is continuous and uniform throughout 
the operation of the mechanism. 

Fixed to the driving-shaft, preferably con 
tiguous to the plane of the cylinder, is a ?ly 
wheel 33, and also secured to said shaft is a 
cam 34, of which one portion, 35, of the cam 
groove or surface is arranged in a true trans 
verse plane, while the other portion, 36, is 
curved or looped from the cylinder. Oper 
atting in said cam-groove are pins 37, carried 
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by slide-bars 38, which are secured, respec 
tively, to the fixed abutments and operate in 
guides 39, supported by the base. Said pins 
are preferably provided with antifriction 
rolls. This cam imparts the desired recipro 
catory movement alternately to the abut 
ments, as hereinbefore described. 
Arranged contiguous to the cam and 

mounted loosely upon the driving-shaft is an 
eccentric 40, having a sleeve 41, provided 
With a spiral groove 42, and keyed upon the 
shaft contiguous to said sleeve of the eccen 
tric is a tubular slide or collar 43, which is 
provided with a pin 44 to operate in the spiral 
groove of the sleeve. 
Any suitable means for adjusting the slide 

or collar longitudinally upon the shaft may 
be employed, that shown in the drawings con 
sisting of a gear-lever 45, the teeth of which 
mesh with peripheral webs or teeth 46 on said 
slide or collar. 
The slide or collaris held from rotary move 

ment independently of the shaft by means of 
a key 47, operating in a suitable keyway in 
the slide or collar, and hence the peripheral 
webs or teeth on said slide or collar provide 
for the permanent engagement of the teeth of 
the gear-lever there with, and at the same 
time provide for the adjustment of the slide 
or collar without checking the movement of 
the machine. 

In Fig. 1, 2 and 3 I have shown an eccen 
tric constructed of parallel disks arranged in 
parallel planes at an inclination to the axis 
of the driving-shaft, whereby different points 
in the periphery of the eccentric are located 
at different distances from the cylinder, and 
operating between said disks is one extremity 
of an arm 4S, which is connected to the slide 
valve stem 49, said arm being guided to slide 
accurately in a direction parallel with the 
driving-shaft by means of a guide-pin 50, 
operating in a lined guides 51. Said arm is 
preferably provided with an antifriction-roll 
for contact with the contiguous surfaces of 
the disks on the eccentric, and the connection 
between the slide-valve stem and said arm, 
in order to provide for relative adjustment. 
of Said parts to cause the slide-valve to operate 
properly upon its seat to admit and cut off 
steam, consists of a threaded section 52, en 
gaging a threaded aperture in the arm, and 
coupled, as at 53, to the main portion of the 
stem. In the construction illustrated, said 
coupling consists of a tongue 54 on the ex 
tremity of the main portion of the stem fitting 
between parallel ears 55 on the threaded sec 
tion and held in place by a transverse pin 56. 

It Will be seen that the throw of the slide 
valve is due to the inclination of the eccen 
tric with relation to the axis of the shaft, and 
that the points at which the slide-valve opens 
and closes the inlet-ports 28 and 29 are regul 
lated by the relation of this plane of inclina 
tion with the wing of the piston. In other 
Words, steam may be admitted to the cylin 

der in advance of or subsequent to the ar 
rival of the piston-wing at a given point by 
varying the plane of inclination of the eccen 
tric, and this variation of the plane of incli 
nation may be accomplished by turning the 
eccentric around the axis of the shaft as a 
center. This adjustment of the eccentric, 
which is designed to govern the lap and lead 
of the slide-valve, is accomplished by the axial 
movement of the slide or collar upon the shaft 
through the manipulation of the gear-lever 
or adjusting-lever hereinbefore described. 
The construction of this lever is such as to 
maintain it at the desired adjustment, and 
hence without checking the operation of the 
engine the lap and lead of the slide-valve 
may be adjusted manually to produce the 
desired speed of rotation and vary the ex 
penditure of motive agent to suit the load. 
This adjustment of the lap and lead of the 
slide-valve to suit the load and the speed of 
the engine provides for the economization of 
motive agent, and hence of fuel, by securing 
the maximum expansion of said agent, or by 
utilizing that expansion to continue the opera 
tion of the parts after the supply of the agent 
has been cut off temporarily. 
In Fig. 8 I have shown the same means for 

adjusting the mechanism for controlling the 
lap and lead of the slide-valve applied to 
an eccentrie of the ordinary construction em 
bodying a core 57, carrying a spirally-grooved 
sleeve 58, of the construction above described, 
and a strap or stirrup 59, which is connected 
to the eccentric-rod 60. When this form of 
eccentric is employed, a longitudinally-re 
ciprocatory movement of the eccentric-rod is 
produced instead of the transverse vibratory 
movement of the arm 48 described in con 
nection with the construction shown in Figs. 
1, 2 and 3, and hence in order to communi 
cate motion in the proper direction to the 
slide-valve stem it is necessary to interpose 
means such as a bell-cranklever 61. In this 
construction the lap and lead of the slide 
valve are varied by changing the plane of the 
major axis of the eccentric with relation to 
the plane of the wing of the piston, and thus, 
as above described in connection with the 
preferred form of the invention, by changing 
of the plane of eccentricity with relation to 
said piston. 
The means shown in the drawings for ad 

justing the controlling or reversing valves to 
vary the direction of rotation of the piston 
includes a reversing-bar 62, pivotally con 
nected to the crank-arms 63 of said valves 
and in turn connected by a link 64 with the 
reversing-lever 65, which is fulcrumed upon 
the base or other suitable support. The cyl 
inder is provided with the usual blow-off 
Cock 66. 
In order to provide for replacing the blades 

of the abutments when worn without replac 
ing the slide-bars by which motion is com 
municated to said blades from the calm, the 
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Shanks 67 of said blades are provided with 
threaded sockets (3S for engagement by 
threaded stems 69 on said slide-bars. 
Various changes in the form, proportion, 

and the minor details of construction may be 
resorted to without departing from the spirit 
or sacrificing any of the advantages of this 
invention. 
IIaving described my invention, 

claim is 
1. In a rotary engine, the combination with 

a cylinder, a concentric piston, sliding abut 
ments mounted in the cylinder and connec 
tions between the piston and the abutments, 
said cylinder being provided with duplicate 
inlet and outlet ports, of a slide-valve cham 
bel having a seat provided with inlet and ex 
hallst ports, main channels 23 and 24 in com 
munication, respectively, with the inlet-ports, 
lateral Ol' atlxiliary channels 25 and 26 in colm 
lmunication. With said main channels, each 
main and allNiliary channel being in commu 
nication by an independent passage with one 
of the ports in the cylinder, controlling or re 
versing valves arranged respectively in said 

what, I 

main and auxiliary channels, means for simul 
taneously operating said controlling or revers 
ing valves to respectively open and close the 
same in pairs, a slide-valve operating in said 
chamber, and Valve mechanism for commu 
nicating motion to the slide-valve, substan 
tially as specified. 

2. In a rotary engine, the combination with 
a cylindel', a piston, sliding abutments oper 
atively connected with the piston, and a slide 
valve controlling inlet, and exhaust ports in 
communication with the cylinder, of an ec 
centric loosely mounted upon the shaft of the 
piston, an arm arranged in operative relation 
with the eccentric connections between the 
stem of the slide-valve and said arm, includ 
ing an adjustable part capable of movement 
parallel with the path of the slide-valve, and 
means for imparting rotary movement to the 
eccentric independently of the piston and se 
curing said eccentric at the desired adjust 
ment, whereby the inclination of the eccen 

tric with relation to the piston may be varied 
to regulate the lap and lead of the valve, sub 
stantially as specified. 

3. In a rotary engine, the combination with 
a cylinder, a rotary piston, sliding abutments 
operatively connected with the piston, and a 
slide-valve controlling inlet and exhaust ports 
in communication with the cylinder, of an ec 
centric mounted for rotary adjustment upon 
the shaft of the piston and provided with a 
spirally-grooved sleeve, a slide or collar keyed 
upon said shaft for axial movement and pro 
vided with a pin engaging the spiral groove 
in the sleeve of the eccentric, means for mov 
ing said slide or collar upon the shaft and so 
curing it at the desired adjustment, and con 
nections between the eccentric and the slide 
valve stem, including an arm 4S, and a 
threaded part 52, engaging an aperture in 
the arm and detachably secured to the stem, 
substantially as specified. 

4. In a rotary engine, the combination with 
a cylinder, a piston, cut-off valves operatively 
connected with the piston, and a slide-valve 
controlling inlet and exhaust ports in colm 
munication with the cylinder, of an eccentric 
loosely mounted upon the shaft of the piston 
and having a spirally-grooved sleeve, connec 
tions between the eccentric and said slide 
valve, a slide or collar keyed upon the shaft 
for longitudinal movement and having a pin 
engaging said spiral groove in the sleeve of 
the eccentric, said slide or collar being tubu 
lar and provided with exterior peripheral 
Webs or teeth extending continuously around 
the slide or collar, and an adjusting-lever 
provided with a gear in permanent engage 
ment with the WebS or teeth of Said slide or 
collar, Substantially as specified. 
In testimony that I claim the foregoing as 

my own I have hereto affixed my signature in 
the presence of two Witnesses. 

LUTCAS SIVERTSON. 
Witnesses: - 

ED. E. JUVRUD, 
O. E. JUWRUD. 
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