
ROTARY ENGINE, 
F, , , BYGER, 

APPLICATION FILED MAY 28, 1912, 

zzzzzzzzzZzzzz? 

9 

WITNESSES: 

,056,400. 

coLUM3IA PLANO3RAPH co-, WASHINGTON, D. c. 

  

  

  

  

  

  

  

  

  

  

  

  

  



F, , , BYGER, 
TARY ENGINE, RO 

APPLICATION FILED MAY 28, 92, 

Patented Mar. 18, 1913, 1,056,400, 
2 SHEETS-SHEET 2. 

WITNESSES 

~ 
cot.UMBA PLANoGRAPH co.wAsHNqToN. D. c. 

  



O 

5 

20 

25 

30 

35 

40 

50 

55 

UNITED STATES PATENT OFFICE. 
FRANS IVAR. L. BYLGER, OF NEw YoRK, N.Y. 

ROTARY ENGINE. 

o all nv hOim, iš may concerºn, 
Be it known that I., FRAN s IvAR L. BYL 

GER, a citizen of the United States, residing 
in the city, county, and State of New York, 
have invented certain new and useful Im 
provements in Rotary Engines, of which the 
following is a specification. 
This invention relates to rotary engines 

and particularly to engines of the class de 
scribed in my application Serial No. 620,079, 
filed April 10, 1911. In that application I 
have described an engine the essential parts 
of which comprise two conical rotors rolling 
in contact, the space between the rotors be 
ing inclosed to form a working chamber, 
such chambers being crossed by One or more 
blades or pistons upon which the steam pres 
sure acts. It will be understood that in 
engines of this type the space between rotors 
which must be crossed by the pistons is 
constantly varying in width. It is there 
fore necessary either to use a rigid piston 
sliding in pockets in One or both of the 
conical rotors, or to use a folding or collapsi 
ble piston. The use of both of these kinds 
of pistons has been suggested, but difficul 
ties have been experienced in properly Se 
curing the pistons to the rotors and in main 
taining steam tight joints between the 
pistons and rotors and between the sections 
of the pistons when hinged or collapsible 
pistons have been used. In the case of rigid 
pistons, it has been customary to provide a 
pivotal connection between the piston and 
each of the rotors, and in some cases even, a 
pivotal and sliding connection for each end 
of the piston. In my application above re 
ferred to I overcame the objection of pro 
viding a pivotal connection at each end of 
the piston by providing a pocket in one 
rotor in which the piston slides and by 
which it is firmly held and guided, the other 
end of the piston having a connection with 
the other rotor of such a nature that the 
piston is capable of both pivotal and lateral 
movement upon the rotor. 
In accordance with my present invention, 

i eliminate the necessity for a movable con 
nection of any kind between the piston and 
one of the rotors, and am thus enabled to 
attach the piston solidly to one rotor, pro 
viding a connection between the piston and 
the other rotor of such nature that it will 
compensate for all of the movements of the 
piston with relation to such rotor. It will 
be seen that this connection must not only 
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permit the in and out movement of the 
piston, but must also provide for the pivotal 
movement of the piston with relation to the 
rotor and for a limited circumferential or 
lateral movement of the piston with relation 
to the rotor. This is due to the fact that 
the aXes abOutt Which the cOnical rotors ro 
tate are necessarily inclined to each other. 
The nature of my improvements by which I 
attain the advantageous Operation described 
will more fully appear from the following 
detailed description. 

In the accompanying drawings which 
form a part of this specification, Figure 1 
is a vertical longitudinal section through a 
rotary engine embodying one form of my 
invention, parts of one pair of rotors being 
shown in elevation; Fig. 2 is a transverse 
section through the engine taken between 
the WOlking faces of one pair of the main 
and secondary rotors and showing the work 
ing faces of the main rotor in elevation; 
Fig. 3 is a view in elevation upon a some 
What enlarged Scale showing a portion of 
the secondary rotor and one of the pivoted 
blade or piston pockets carried thereby, a 
portion of the rotor being shown in section; 
Fig. 4 is a side elevation of the piston pocket 
removed; Fig. 5 is an end elevation of the 
piston pocket shown in Fig. 4: Fig. 6 is a 
detail view of one of the segmental packing 
members for the blade; Fig. 7 is a section 
through a portion of the secondary rotor 
taken on line VII-VII of Fig. 3, the blade 
pocket being removed. 

In Fig. 1 I have shown an engine of the 
general form fully described and claimed 
broadly in my application Serial No. 
620,079 above referred to. It will be un 
necessary therefore in the present case to 
describe this engine in all its details. It 
may be stated briefly, however, that the en 
gine comprises a casing 1 through which 
passes a main shaft 2 journaled in bearings 
3. Inclosing and supported by the portion 
of the shaft passing through the casing is 
a hollow trunk 4 which carries a pair of 
similar but oppositely placed main rotors 5, 
each of which has coöperating with it a sec 
Ondary rotor 6. The main rotors are secured 
upon the trunk against rotation thereon and 
the trunk is keyed or otherwise fixed to the 
main shaft, so that the rotary movement of 
the main rotors is transmitted to the main 
shaft. The secondary rotors have no shafts, 
but are supported by their engagement with 
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the conical and spherical surfaces of the 
li niin rctors, vVil be hereinafter ex 
i:iled, and by Gle bearings. They are 

: ’alinged to react against eich other So as 
; : prodice a balanced engine, all endwise 
thrust gig equalized in the engine itself. 
For this purpose the secondary roto's 6 are 
preferably pro vided with conical faces 7 
which 'til in contact with each othel at one 

to joint, as indicated at S, the conical faces 
}}eiig spio Gªrtecil at otheir points y a l'olier 
learing comprising pairs of conical 'ollei's 
{} which roll in contact with each other. All 
s! iding frictitin let ween the two secondary 

15 rotors is this eliminated. El of 

S 

ihe two pai's 
main and secondary roto's are identical, ex 
cept that they ai'e (positely placed upon 
the t'lik 4. FE ( Of the mai rotors 5 has 
a spherica hub 10 and i Outer shell 11 

20 having a spherical surface concentric with 
the Strface of the lib (). The inlain real 
ing surface of the rotor which is located be 
tween the hub and she is co!)ical, the apex 
of the cone in which said surface lies coin 

25 ciding with the cente' of the Sphecai Sur 
fa (es of the hity and Otter This main 

a la': 
- and oite 

concentric with the 
hqqb} : infl Ol}t,{?i:' 

shell. Each of the secondairy 'oto's 6 Com 
prises a pair of coincentric rings 15 and 16, 
the ring 5 ?itting between the spherical 

30 rotol", íh. 
sphaerica 

iC 

stifaces 
spherical surfaces of the 

35 *? ... 1 - 

Surface of the hub 10 and the innej spherical 
Surface of the pairtition 14 aid having a 
coica 
conical 
Irina : 6 

face 17 rolling in contact with the 
F; ca 3 of the main rotor. The 
fits between the Otte i spherical si : - 

partificolm 14 and the spherical 
40 

if te shej ! ! ! , and has ar conical 
irroi ing in contact Yith Fi e conical 

if the intain rotoi". The faces IT 
a cone Wilose apex coincides 

er of the several spherical slu'- 
le main l'otor and With the apex 

f the coine in vyhich lie the Stil"faces 12 and LL LSLL S tlmGmGG L LD LLLHLS SLLL SLSL LLLLmLmLttmLLLLLLL 00 LL 
13. The broken lines in Fig. show the po 

50 sition23 Of these apices, 13) being the coinni non 
apex of the cones in which the engaging 
conical surfaces of the main and secondary 
roË:i's die and the center of the sperical Suur 
#faces of the in?airin protor: #f2" tip? gengine t? nit 
af te right-hand side of the figure, VV hile 
20 is a similar common apex and center for 
the iniÈ at the left-hand side of the figll'e, 
21 is the coinion apex of the contacti 
conical surfaces 
Consecuenty, the 

i indicate th 

5 ? 

of the secondary rotors. 
ines 1).-2 bi”oken l and 

Xes of rotation of the 
he ring portions 15 and 
y rotors aire carried by 

a Jad 23 vynich are Sectired to the 
in annular porti Gns 24 of the rotors, On 

Oi Oi ''. 
Se comay e 
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which are formed the contacting conical 
surfaces above described. The surfaces 
of the rings 15 and 16 which contact with 
the spherical surfaces of the main rot or al'e 
preferably provided with suitable packings, 
as indicated at 25 in order to make the 
w Grking chambers; inclosed bet Ween in the 
comical Starfaces of the anain, aindit secoundarry 
rotors and the spherical surfaces of the 
main rotoi stealm tight. Steam is a liitted 
to these chambei's in any sit able illa innel', 
prefei'ally through ports 26 for net in the 
main retor, in iet and exhalast being con 

-- trolled in any suitable in anner, as by means 
cf irot a}'y vives 27 operi’atel jy si table 
mechanish contained in the link 4. 
have not illustrated the nechanisin for this 

invention. It is preferably of the feri'nin 
shown in any application Serial inner 
(320.03) above refe're to. 3 tea) is con 
dicted to the ports 23 through the tillai' 
valve chanbei's 28 which connect with the 

the t'ti; ilk 4 *lich Sie? interi Gi' oi 
is admitted in rough the 
::St t: kes t 

the -- 

it is to be understood that the detailed 
construction thus far described foll'Ens no 
part of my present invention, but that II 
have described and shown a complete engine 
merely in order to make clear the nature 
and use of my improvements, which will 
now be particularly Set forth. 

it will be inderstood that in a rotary en 
gine in which the working chamber is 
formed between conical Surfaces 'olling in 
contact, it is necessary to have a blade Ol' 
piston crossing the Working chamber against 
which the steam may act. The steam, being 
admitted to the portion of the working chain 
bQP between the line of contact of the Coni 
cal surfaces and the piston, will expand and 
force the piston away from the line of con 
tact, between the rolling surfaces, thus caus 
ing the rotors to revolve. The piston is 
thus the member by which the foice of the 
steam actually accomplishes the 'Otation of 
the mechanism. In accordance with my 
present invention the piston or pistons are 
rigidly connected with one of the roto's, pi'ef 
erably the main rotor, to which the force of 
the expanding steam is thus transmitted in 
the most direct and positive manner and 
without the interposition of any working 
joints. As shown in the drawings, 31 are 
the pistons crossing the outer working cham 
bers, while 32 are the pistons for the inner 
Working chaimbers. 2 shO \VS the ali"- 
rangement of these pistons, of which there 
are preferably two in each chamber ari'anged 
at diametrically opposite points, the piston 
in the inner chamber being staggered with 
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relation to the pistons in the outer chamber 
and preferably located 90 degrees there 
from. The advantages of the two chambers 
and of this arrangement of pistons are set 
forth in my application above referred to, 
in which application this construction is 
fully described and claimed. In accordance 
with my present invention all of the pistons 
31 and 32 are firmly secured to the main 
rotor, being preferably bolted along their 
upper and lower edges between the sections 
of the main rotor by means of bolts 33, as 
shown. One end of each of the pistons is 
also received between parts of the main 
rotor as indicated in Fig. 1, so that each of 
the pistons is firmly supported in the main 
rotor along three edges. The pistons are 
thus held against flexure and may be made 
of comparatively light construction, and are 
also capable of transmitting all of the pres 
sure of the steam directly to the rotor to 
rotate the same. They become practically 
integral parts of the main rotor. 
The secondary rotor is provided with a 

plurality of pockets 34, which receive the 
blades or pistons 31 and 32. These pockets 
34 slide upon the pistons as the correspond 
ing parts of the main and secondary rotors 
approach and separate during the rotation 
of the engine. The pistons pass between the 
end portions 35 of the walls of the pockets, 
suitable packing means being interposed to 
prevent leakage of steam around the pistons 
and to permit a limited pivotal movement 
of the pockets upon the pistons. As shown, 
the end portions of the pocket walls have 
curved recesses formed therein which re 
ceive the packing pieces 36. The packing 
pieces 36 form segments of a cylinder and 
when held in their recesses by the piston 
passing between them, their curved outer 
surfaces lie in the same cylindrical surface. 
They are thus free to turn in their recesses 
so as to permit the piston and pocket to 
swing out of allinement. At the same time 
the piston slides between the parallel faces 
of the packing pieces. As the pistons are 
mounted rigidly upon the main rotor, it will 
be seen that it is necessary to provide con 
nections between the pistons and the sec 
ondary rotor of such a character that a 
limited lateral or circumferential movement 
of the pistons relative to the secondary rotor 
is permitted as the rotors revolve. Other 
wise, either the blades would be broken or 
the Secondary rotor would be compelled to 
slip upon the main rotor instead of rolling 
in contact therewith. Such slipping would 
obviously cause excessive friction and wear 
and defeat the principal object of providing 
rotors with rolling conical surfaces. I ac 
complish the desired result in the form of 
my invention illustrated by pivoting the 
pockets 34 in recesses 37 in the secondary 
rotor. At the back of each of the recesses 

8 

37 I mount a plate 38 having semi-circular 
bearing recesses 39 therein in which are re 
ceived the curved bosses 40 projecting from 
the end of the pocket 34. Between the re 
cesses 39 the plate 38 carries a bOSS 41, 
which is received between the bosses 40. 
The bosses 40 and 41 are provided with 
alined holes through which passes a pintle 42 
by which the pocket is pivoted to the plate 
3S. The axis of the pintle 42 passes through 
the common apex of the conical surfaces of 
the rotors as indicated in Fig. 1. In order 
to prevent the leakage of steam into the re 
cesses 37, the end portions 35 of the side 
walls of the pockets 34 are provided with 
conical surfaces 43 which fit the conical sur 
faces 44 of blocks 45 carried by the Sec 
ondary rotor at the mouth of each of the re 
cesses 37. The axis of the conical Surfaces 
coincides with the axis of the pintle 42 and 
the apex is at the apices of the main and 
secondary rotors. 
The blocks 45 are secured to the secondary 

rotor in any suitable manner, for example, 
as shown in Figs. 3 and 7. As shown in 
these figures, the secondary rotor has curved 
recesses formed therein at each side of the 
recesses 37, cylindrical sleeves 46 being 
bolted in these recesses. The blocks 45 are 
secured to the projecting portions of these 
sleeves in any suitable manner, as by means 
of the screws 47. The main rotor is pro 
vided with recesses 4S, as shown in FigS. 1 
and 2 to receive the projecting portions of 
the sleeves 46 as the rotors revolve. The 
pieces 45 preferably have packing strips 49 
set in their conical faces. The ends of the 
pieces 45 and of the sleeves 46 fit closely be 
tween the spherical surfaces of the main 'o- 
tor as shown in Fig. 1. Packing strips 50 
are preferably set in recesses in such ends. 
The end pleces 35 of the pocket 34 and the 
ends of the packing pieces 36 also engage 
the spherical surfaces of the main rotor, the 
end pieces 35 preferably carrying packing 
pieces 51 at their lower ends. Packing 
pieces are unnecessary at the upper ends as 
the end pieces will be held in contact with 
the outer spherical surface by centrifugal 
force. The packing pieces 36 are prefer 
ably made in sections as shown in Fig. 6. 
the two sections being forced apart by 
springs 52 so as to insure the close fitting 
of the ends of these packing pieces with the 
spherical surfaces. The lower ends of the 
packing pieces are preferably conical, the 
recesses in the ends of the Walls of the 
pocket and the inner ends of the packing 
pieces 51 being similarly shaped as shown 
in Fig. 5. This arrangement insures better 
contact with the packing pieces 51 when 
the lower portions of the packing pieces 36 
are pressed down. It will be understood 
that the packings shown are merely exam 
ples of packings Which may be used in the 
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several places referred to and that any suit 
able means for rendering the joints stealm 
tight may be utilized without departing 
from my invention. 
The operation of the engine is in the main 

the same as that of the engine described in 
iny application Serial Number 620,079, 
above referred to. As the rotors revolve the 
blades or pistons slide in and out of the 
pockets, the pockets at the same time swing 
ing about the pint les 42 through a small all 
gie. One of the pockets is indicated in the 
position of maximum displacement at the 
right of Fig. 1. When the piston and 
pocket are at the line of contact of the rotors 
or at a point diametrically opposite thereto, 
the pocket will be in its central position and 
the piston and pocket alined. When the 
pistol and pocket are in a position diametri 
cally opposite to that illustrated in Fig. 1, 
the pocket will be displaced a like annount 
in the opposite direction. It will be seen 
that as the pistons are firmly supported 
up On the main rotor, all the pressure of the 
stean Will be transmitted by the pistons di 
irectly to the main rotor and the secondary 
rotor becomes plactically an idler, serving 
si imply to close the working chamber. Pirac 
tically the only pressure upon the Swinging 
pcckets is that of the steam tipon the Smali 
exposed Straces (if the ends thereof and 
this is easily by the engage taken care of b. - 
incint of the losses 40 with the blocks 38. 
The pistoris slide freely and practically 
without year etween the packing pieces 36. 
as such pieces and the pockets are not called 
upon to give any lateral support to the pis 
É ons but merely act to prevent the passage 
of steam a 'ound them. 

I do not wish to limit my invention to the 
particular form of engine shown, as my 
in proved Olanner of supporting the pistons 
and of presiding movable pockets therefore 
is capable of application to any engine in 
which a condition may a rise calling for the 
use of such a mechanism. believe that the 
principle involved in the invention set forth 
in this specification and defined in the ap 
pended claims is novel and therefore intend 
to cover the application of the same broadly. 

have referred in several places to the 
operating fluid as “steam, but it is clear 
that any other' operating fluid may be used. 
it is also obvious that my inproved con 
struction is applicable to rotary pumps and 
compressor's as well as to prime movers. 
Having thuis described my invention, 

claim: 
1. in a rotary engine, in combination, a 

lnain rotor, a secondary rotor coöperating 
with said main rotor and rotating about an 
axis disposed at an angle to the axis of the 
main rotor, a piston rigidly attached to the 
main rotor and projecting therefroin, and 
devices carried by the secondary rotor en 
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gaging said piston, said devices being ca 
pable of limited circumferential movement 
with relation to said secondary rotor. 

2. In a rotary engine, in combination, a 
main rotor, a secondary rotor coöperating 
there with and rotating about an axis dis 
posed at an angle to the axns of the main, 
rotor, and a piston rigidly attached to said 
main rotor and projecting therefrom, said 
piston entering a recess in said secondary 
l'Otor, and means for preventing the pas 
Sage of the operating fluid around said pis 
ton, said means engaging said piston and 
being capable of limited circumferential 
movement with relation to said secondary 
I’Otto’. 

3. In a rotary engine, in combination, a 
main rotor, a secondary rotor coöperating 
there with and rotating about an axis dis 
posed at an angle to the axis of the main 
l'oto', a piston rigidly fixed to said main 
rotor and projecting therefrom, and a pocket 
for said piston callied by said secondary 
rotor, the portion of Said pocket engaging 
said piston being capable of limited circum 
fei'ential movement with relation to said 
Seconday rotor. 

4. In a rota y engine, in combination, a 
main rotor, a seconday rotor coöperating 
thei'e with and 'otating about an axis dis 
posed at an angle to the axis of the main 
l'otoi", a piston rigidly fixed to said inain 
I'otor and projecting therefronn, a pocket 
carried by said secondary rotor, said piston 
assing through an opening in said pocket 

and making a steam tight joint with the 
walls of said opening, said pocket being 
pivoted to said secondary rotor so as to per 
mit the portion thereof through which said 
piston passes to have a limited movement 
circunferentialily of said rotor. 

5. in a rotary engine, in combination, a 
})ain 'otor having a conical face, a second 
alry i'ot or rotating about an axis disposed at 
an angle to the axis of the main J'otor. Said 
secondary rotor having a conical face roll 
ing in contact with the conical face of the 
main rotor, a spherical shell inclosing a 
working chamber between said conical 
faces, a piston rigidly fixed to the main 
rotor and projecting there from, an opening 
in the conical face of the secondary rotor 
through which said piston passes, and de 
vices for preventing the passage of the oper 
ating fluid around said piston, said devices 
being capable of limited circumferential 
movement with relation to said secondary 
l’otto’. 

6. In a rotary engine, in combination, a 
main rotor having a conical face, a second 
alry rotor rotating about an axis disposed at 
an angle to the axis of the main rotor, said 
secondary rotor ha ving a conical face roll 
ing in contact with the conical face of the 
main rotor, a spherical shell inclosing a 
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working chamber between said conical faces, 
a piston rigidly fixed to the main rotor and 
projecting therefronn, an opening in the 
conical face of the secondary rotor through 
which said piston passes, and a member car 
ried by said secondary rotor and capable of 
limited circumferential movement with re 
lation thereto, said movable member Inak 
ing a stealm tight joint with portions of Said 
secondary rotor at each side of the opening 
therein, said piston sliding through an 
opening in said member and making a 
steam tight joint with the walls of said 
Openiling. 

7. In a rotaly engine, in combination, a 
main l'otor having a conical face, a second 
alry rotor rotating about an axis disposed at 
an angle to the axis of the main rotor, Said 
secondary rotor having a conical face roll 
ing in contact with the conical face of the 
main rotor, a spherical shell inclosing a 
working chamber between Said conical 
faces, a piston rigidly fixed to the main 
rotor and projecting therefrom, an opening 
in the conical face of the Secondary rotor 
through which said piston passes, and a 
pocket pivoted to said secondary rotor to 
swing about an axis which passes through 
the common apex of the cones in which the 
conical surfaces of the main and secondary 
rotors lie, the ends of the Walls of Said 
pocket making steam tight joints with the 
portions of the secondary rotor at each side 
of the opening therein, said pockets having 
an opening therein through which said pis 
ton slides, the walls of said opening making 
a steam tight joint with said piston. 

S. In a rotary engine, in combination, a 
main rotor having a spherical hub, a shell 
having a spherical surface concentric With 
the surface of said hub, and a conical bear 
ing surface, the apex of the cone in which 
said surface lies coinciding with the center 
of said spherical surfaces, a secondary rotor 
having a portion fitting between the spheri 
cal surfaces of said main rotol, said portion 
having a conical Surface lying in a cone, the 
apex of which coincides. With the apex of 
the cone in which the conical surface of Said 
main rotor lies, said conical surfaces rolling 
in contact, a piston rigidly fixed to said 
main rotor crossing the space between said 
spherical and conical Surfaces, said second 
alry rotor having an opening through the 
conical face thereof, and a pocket carried by 
said secondlary 1 rotor, Said pocket being piv 
oted to swing about an axis passing through 
the common apex of the cones in which the 
conical surfaces of Said main and secondary 
rotors lie, said pocket forming a steam tight 
connection with portions of said secondary 
rotor at each side of the opening therein, 
said piston passing through an opening in 
said pocket, and forming a steam tight con 
nection with the Walls of said opening. 

9. In a rotary engine, in combination, a 
main rotor having a spherical hub, a shell 
having a spherical inner surface concentric 
with the surface of said hub, and a conical 
bearing surface, the apex of the cone in 
which said surface lies coinciding with the 
center of said spherical Surfaces, a piston 
carried by said main rotor and rigidly con 
nected along three of its edges with said 
spherical hub, Spherical shell and conical 
surface, respectively, a secondary 1rotor hav 
ing a portion fitting between the spherical 
hub and spherical shell of said main rotor 
and having a conical surface rolling in con 
tact with the conical surface of said main 
rotor, said secondary rotor having a recess 
therein in which said piston is received, and 
means for preventing the leakage of the 
operating fluid around Said piston. 

10. In a rotary engine, in combination, a 
main rotor having a spherical hub, a shell 
having a spherical inner Surface and a coni 
cal bearing Surface, and having a piston 
fixed thereto, a secondary rotor having a 
portion fitting between said spherical Sur 
faces, said portion having a conical bearing 
surface rolling in contact with the conical 
bearing Surface of said main rotor, a pocket 
pivoted to said secondary rotor, Said pocket 
receiving said piston, and a steam tight 
joint at the mouth of said pocket where said 
piston enters the same, said joint permitting 
pivotal and telescoping movement of the 
pocket with relation to the piston. 

11. In a rotary engine, in combination, a 
main rotor having a spherical hub, a shell 
having a spherical inner surface concentric 
with the surface of said hub, and a conical 
bearing surface, the apex of the cone of 
which said surface is a part coinciding with 
the center of said spherical surfaces, a sec 
Ondary rotor having a portion fitting be 
tween said spherical surfaces, and a coni 
cal bearing surface rolling in contact with 
the conical bearing surface of said main ro 
tor, a piston fixed to said main rotor, a re 
cess in said secondary rotor, a pocket mount 
ed in said recess and pivoted to Swing about 
an axis passing through the common apex 
of the conical Surfaces of said main and 
secondary rotors, overhanging portions car 
ried by Said secondary rotor at each side of 
the opening to the recess therein, said over 
hanging portions having conical inner faces, 
the outer ends of the walls of said pocket 
having conical faces engaging the conical 
faces of said overhanging portions, the ad 
jacent faces of the end portions of Said 
Walls having curved recesses therein and 
segmental packing pieces mounted in Said 
recesses, said packing pieces receiving be 
tween them said piston. 

12. In a rotary engine, in combination, a 
pair of rotors having conical surfaces roll 
ing in contact, a shell inclosing a working 
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chamber between said surfaces, a piston 
rigidly fixed to one of said rotors and cross 
ing said chamber, and means compensating 
for all the movements of said piston with 
relation to said secondary rotor for pre 
venting the leakage of steam around Said 
pistoll. 

13. in a rotary engine, a pair of Inem 
bers having coöperating faces between which 
a working chamber is formed, the angular 
relation of collesponding portions of said 
faces changing during the cycle of Operation 
of said engine, and a piston crossing said 
Working chamber, said piston being rigidly 
fixed to One of said members, and devices 
carried by the second member engaging 
said piston and preventing the passage of 
the operating fluid around said piston, Said 
devices being capable of limited lateral move 
ment with relation to said second member. 

14. In a rotary engine, a pair of member's 
having coöperating faces between which a 
working chamber is formed, the angular re 
lation of corresponding portions of said 
faces changing during the cycle of opera 
tion of said engine, and a piston crossing 
said working chamber, said piston being 
rigidly fixed to one of said members, said 
pistoil entering a recess in Said Second mem 
ber, and meals for preventing the passage 
of the operating fluid around said piston, 
said means engaging Said piston and being 
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capable of a sliding and tilting movement 
thereon, said means being also capable of a 
limited lateral movement with relation to 
said second member. 

15. In a rotary engine, a pair of members 
having coöperating faces between which a 
working chamber is formed, the angular re 
lation of corresponding portions of Said 
faces changing during the cycle of operation 
of said engine, and a piston crossing said 
Working chamber, said piston being rigidly 
fixed to one of said members, and a pocket 
pivoted to said second member and adapted 
to slide upon and receive said piston. 

16. in a rotary engine, a pair of membel's 
having cooperating faces between which a 
Working chamber is formed, the angular re 
lation of corresponding portions of Said 
faces changing during the cycle of opera 
tion of said engine, and a piston crossing 
said Working chambel', said piston being 
rigidly fixed to one of Said membel's, and a 
pocket pivoted at one end to said second 
member and having an opening at the other 
end thereof, said piston being adapted to 
slide through said opening, said piston and 
pocket being capable of relative tilting 
nno vennent. 

FRANS IVAR. L. BY LGER. 
Witnesses: 

EDMUND QUINCY MOSES, 
SEWARD DAVIS. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 
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