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PENNSYLVANIA.
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— T4 T

To all whom it ma J CONCETT!

Be it known that I, JoSEF FECHTINER, a bub- .
ject of the Emparor of Amtrld,-Hunﬂmy, re-

siding at Philadelphia, county- of Philadel-
phia, and State of Pennsylvania, have in-

vented a new and: useful Improvemeut 1n -

Rotary Engines, of which the following is a
full, clear, “and e*{act desulptmn leFerenee
bemﬂ' had to the accompanying drawings,
Wthh form a part of this speuﬁeamon
Myinvention relates to rotary engines; and

1t consists of an engine and appurtenant

parts exhibiting certain novel features of con-
struction.

~ the weight and pressure on the driven shaft
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sure, so to cause the same to

and EleO distribute the pressure Wlthlll and

upon all the cylinders as a unit, 'S0 as to
equalize the wear and frietion. - --
The invention also consists in novel means
for fastening the eylmdels to the base, 80 as
to com pens&te for expansion and contraction.
The invention also consists in the provision

of sliding blocks which work into and out of | tions from the dead-center, therebjy keeping

the cylmders as the pistons rotate thereon

‘and which per form the funcmon ot eyhnder-,

heads.

The invention also consists in novel means
for equalizing the steam-pressure upon the
pressure - surfaces and ends of the sliding
blocks when the same are withdrawn from
the cylinders and also for overcoming the
weight of the sliding blocks by steam-pres-
float in their
shdmfr bearings as they slide back and for l;h
into and out of the ¢ylinders.

The invention also consists in novel mech-

anism for operating the sliding blocks and
40

in means for securing the opelatmn of this
mechanism with the least possible friction;

‘also in a novel valve meehamsm for I'E’?VBI‘:;*

ing the rotation of the engine.

In the drawings, [‘lﬂ'ure 11is a plan view of
my improved enwme Wlth the upper half of

the eylinder 1emoved Fig. 2 is an end view

with some of the pazts 1em0ved I'ig. 3is a
section on the line 3 3 of Fig. 1. Fig’. 4 1s a
section on the line 4 4 of I‘W‘ 1. Fig. 5isa
section on the line 5 5 of Iu'::-* 4., Fw" 61s a

section on the line 6 G of Flﬂ' 4. I‘w*. 718 a
hormonta,l section thr ounh the valve.

{I\T{: model.)

’lhe engine has a plurality of cyl-
Inders having theu steam-ports so arranged
relatively to e.:mh other as to eounterba,lance-.

“half of the cylinder A’
right angles to each other and project into
grooves in the base A.

- Fig. 8

| is an end view of the spring-bearing for the
‘main shaft.

Fig. 9is an end view of one of
the bearings for lining up the main shaft.

Fig. 10 is an enlarged secmondl detail of the
_roller's and LlO%S-hedd for operating the slid-

ing blocks. Fig. 11 is an enlarged view of
one of the shdmg blocks and pd,rb of its con-
nections. Fig. 12 is a view similar to Fig. 4
of a modified form of inlet- ports to the bdcl{

‘- l

6o

of the sliding block. Fig. 13 is a front view

of pressure- controlhnw devme for the bottom
of the sliding blocks. - Fig. 14 is a section on
the line 14 14 of Fig. 15. Fiﬂ' 15 1s a section

on the line 15 15 of Fig. 14. Fig. 16 is a de-

tail view of the draw-o i cock for the pressure-

| controllmn' de‘nce

A is the base-plate, to whmh 1s secmred the
lower haJlf A’ of
r--bolts a' and the

she eylinder by means of the
flanged bushings a?.
a® and ¢t areribs ptOJectm from the lower

Therefore when the
cylmdel expands it will expand in all direc-

the shaft in proper a,lmement

A? is the upper half or cover of the eylin--

der, which is bolted to the lower half A’

This cylinder is divided into three eompart-_
ments A3 A% and A5, each of which is a eyl-
inder in itself. |
inders A3, A% and A’ are the drums B, B’,

Pla,eed in each of these cyl-

and B3, 1espectwely These drums are bolted
owethel by means of the through bolts or

mds a’, and they are also keyed to the shaft

b by the spline b'.

These ribs run at

75

8o

Secured to the drums L B’ and B? are the .

pistons C, ¢V, and C?, rebpeetwely The pis-

each other and one hundred and eighty de-

QO

tons C and C? are each one-half the width of
the piston C' and are placed on a line with

grees or directly opposite from the piston C',

80 as to equalize the pressure on both 81des

05

of the shaft, thereby preventing the unusual |

wearing of the cylinder and journals.

¢ are D&Ckmﬂ"-btl‘lps placed in crmoves in

the pistons.
D is the live-steam chesb
the live-steam chest into the drums B and |25

Le&dmﬂ* from

100

is the channel d, and leading from the chan- |
nel d into the cyhnders A% and A’ are the -

steam-inlet passages d’ and d?, respectively.



d3 is the channel leading from the live-

- steam chest D into the drum B’, and d*is the
- steam-inlet passage leading from the chan-

[O
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- shatt H is the lever AS.

nel d° into the cylinder A%

KEistheexhaust-steam chest. ILeading from
this steam-chest into the drums B and B? is
the passage ¢, and leading from this passage
¢into the cylinders A’and A® are the exhaust-
passages ¢ and e, respectively.

¢ 1s the channel leading from the exhaust-
steam chest into the drum B’, and ¢! is the
exhaust-passage leading from the c¢ylinder A¢
into the passage e°. o |

Extending into each of the cylinders A3, A4,
and A°one hundred and eighty degrees from
each other are sliding bloeks f and ', f* and
/35, and f* and f, respectively. These slid-

ing blocks act as steam-abutments or eyl-

inder-heads. KEach of the drums B, B/, and
B? has the two cut-away portions ¢, for the

purpose hereinafter described. The sliding

blocks shide in chambers ¢ formed between
the upper half A®and lower half A’ of the
cylinders. Cut through each of the sliding
blocks f 7' f? /3 f* f% and in line of travel of
the projections f* 77 on the pistons C, C¢', and
C? are the passages /8. Each of the sliding
blocks f f' /2 /% f* f° is connected to a cross-
head /' by means of the connecting-rods 77,
which pass through stuffing-boxes 7. These
cross-heads slide in the guides 117, ¥ are.ad-
Justable stops for the eross-heads 119, so that
the sliding blocks f, /7, /% /3, /4, and f° will
not be forced against the drums B, B’, and
B% and thereby create friction. Each of the
cross-heads 7% is eonnected by means of the
links 7 with the levers f?0 f2l f22 £33 £24 £25
The levers /** and f* are connected to the
rock-shaft H, lever
vers f* and f*° to rock-shaft H? and lever 7
to rock-shaft I1°

link /¢, and rock-shafts H and H? by levers
[’ h* and link A% Connected to the rock-
This lever A% is con-
nected to the cross-head M by means of the

links 77, and the shaft H?is connected to the

cross-head M by means of the lever H® and
links h°, | '

The cross-heads M and N being duplicates
and each having the same parts,only the c¢ross-
head M will be described. The cross-head M
works in a guide M'. Secured to this cross-
head M is the shaft I, having the rollers m/’,

m?, m®, and m*, each of these rollers having

a plain surface and a gear-surface. (See Fig.
10.) The pitech-line of the teeth or gears is
of the same radius as the periphery of the
plain surface. Secured to the shaftd are the
cams P P and Q Q', each cam having.a plain
surface and a gear-surface, the pitch-line of
each of the gear-surfaces being of the same
radius as the corresponding plain surface.
The rollers m' and m* work in the cams P
and P, respectively, and the rollers m? and m?
workonthecams Qand Q', respectively. The
gear-surface is placed on the cams and their

/* to rock-shaft H', le-

I

Rock-shafts IT and H? are |
connected by means of the levers A ' and

2 638,227

respective rollers to reduce the friction to a
minimum. The gears on the cams will ro-
tate the rollers, and as their pitch-line is of
the same radius as the plain surface the roll-
ers will be positively rotated at the proper
speed, thereby overcoming the friction which
would be produced by rotating the rollers by
their rolling on a plain surface.

O are the bearings, bolted to the ends of
the cylinder,.each having the Babbitt metal
o resting in the block o', the block o', resting
on the wedge-shaped bolt 0?, passing through
the plate ¢0° on the outer end of the bearing
and havingthenuto®. Bymovingthis wedge-
shaped bolt out the wear in the bearing can
be taken up. - “

R is the bearing which supports the outer
end of the shaft . This bearing slides on
the guides 7 » and rests on the spring 7.

r* 1* are the adjustable stops. After the
engine has been set up the stops r*+? are ele-
vated and steam is turned into the engine
until it is heated, so as to expand the metal
to its greatest point of expansion when run-
ning. The stops are then brought down
against the bearing. When the engine cools
off and the metal in the cylinder contracts,
1t will compress the spring 7/, and as soon as
the engine is started and begins to expand
the shaft will be elevated. As can be seen,
the shaft will always be in perfect alinement.

S is the steam-inlet pipe which leads to the
valve S'.

S* is the pipe leading from the valve to the
live-steam chest D. |

S is the pipe leading from the valve to the
exhaust-steam chest K.

S* is the pipe leading from the valve to the
atmosphere. | -

sand 7" are connecting-ports in the valve s'.

The operation is as follows: Steam is ad-
mitted info the pipe S, passes through the
passage s in the valve S, pipe S° and into
the live-steam chest D, from which it passes
into the cylinders A3, A% and A%through the
passages d and d® and the inlet-passages d’',
d*, and d*. The steam will be confined be-
tween the pistons C, C', and C*and the slide-
blocks 7', 7°, and f? rotating the drums B
B’ B? and the shaft in the direction indicated
by the arrow in Fig. 4. As the cams P, I/,
Q, and Q' rotate with the shaft the cams Q
and Q' will force the cross-head M away from
the center of the engine through the medium

of the rollers M? and M3, thereby rocking the -

shafts Hand H® and withdrawing the sliding
blocks f, 7%, and f?, so asto allow the pistons
to pass when they reach that point. - After
the pistons have passed the sliding blocks 7,
/4% and f? the latter are returned by means of
the cams P and P’ and their rollers m’ and
m* drawing the cross-head M toward the cen-
ter of the engine, thereby returning the shafts
H and H® to their initial position. After the
pistons have passed the sliding blocks 1/, 14
and f° and the latter are returned as de-
scribed the steam will be confined between
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the pistons G C' C? and the slldlnﬂ‘ blocks f, |

- f4, and f3, respectively. The steam which
was confined between the pistons C C' C*and
the sliding blocks 7' 5 f? is now confined be-
tween the sliding blocks Jfand 1’y f*and f3,
and f* and 79, 1espect1vely in the part of the

cylinders A% A% and A° opposite the part in

which the 1*espective pistons C, €', and C? are
rotating and will remain in.that half of the
respective cylinders A3, A4, and A5 until the

sliding blocks 1, /%, and f* begin to be with-

drawn. The pistons are now immediately
opposite the starting - points. During this
half-cycle of the enﬂ'me the cross-head N and
the rock-shaft H' H2 and the sliding blocks
7', 1°, and f* have remained stamonmy, due
to the cams P, P, Q, and Q' being concentric
with the shaft b. At this time the shaft b

has made one-half of a revolution. Thecross- |
head N will now be forced away from the

center of the engine by the camsQ and Q'
working on their rollers, and the rock-shafts
H' 2 will be rocked and the sliding blocks
/'y /% and f? will be withdrawn thr ouﬂ*h the
medium of their connections. Assoon as the
pistons C, C', and C* have passed the sliding
blocks ', 7%, and 7? the latter will be re-

- turned by the cams P and P, returning the
" rock-shafts H' and H? to their initial pocnl:lon

30

and the steam will then be confined between
these last-mentioned bloeks and the pistons.

- As soon as the blocks f, /4, and f2 are with-

35
40
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55
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drawn the steam which was confined in the

cylinders A°, A% and A® and which operated
the engine the irst haif-cycle can exhaust
from the cylmdels A% and A’ through the ex-
haust-passages ¢’ ¢° and passage e to the ex-
haust-steam chest E' and from the eylinder

A* through exhaust-passage ¢! and passage €®

to the exlmust steam ehest E. From the ex-
haust-steam chest the exhauat passes through
pipe 5° and passage s’ in the valve S’ to the
exhaust-pipe S

It ean readily be understood fmm the f01 e-

going description that steam is always flow-

ing 1111:0 the cylinders A%, A% and A’through
the inlet- -passages d’, d? and d* and always
_GK]J&USBIIJ“ through the ehlmust -passages ¢,

e?, and e, If it is desired to reverse the en-
ﬂ'me the valve S’ is turned ninety degrees,

which will connect the steam-chest E with
the live steam by passage s and connect Lhe

steam-chest D with the exhaust by passage s’
in the valve §'.

The cut-away portions ¢ in  the drums B,
B’, and B* allow the steam which is to be ex-
hausbed to pass on the opposite side of the
sliding blocks f, /7, /%, 3, f4, and 73, so as to
equallze the pressure before they are with-
drawn.

- 1n the sliding blocks are uncovered, which

will equalize the pressure in the chambers AN
It can therefore

in which the blocks slide.
be readily understood that the sliding-block-
reciprocating mechanism has no steam- -pres-
sure to work against. The projections f7 f7

‘the chamber 7%

m unication with the pipes #, #, and .

At the same time the passages F8cut

b W

passages f s and will not allow the steam- -pres-

sure to get in the chamber £ until after the
pistons hf,we passed the sliding blocks. This

1s caused by the full pressure being on the
front of the blocks and a partial vacnum in
T'herefore all the slack in
-the sliding-block-operating mechanism will

be taken up beiore any pressure will be ex-
erted agalnst the pistons while passing, and
after the projections have passed the pres-
sure will again be equalized.

In Fig. 12 T have shown a single- aetmﬂ' en-
gine, and the piston CX has no pI’OJeGLIUHS
and the passage f° extends through the cas-
ing and is placed at the far side of the slide-
')1001{ and is not uncovered until after the
piston C* passes the port, when the pressure
will be equalized. -

In order to overcome the weight of the slid-
ing blocks, thereby overcoming the friction as
well as wear on the sliding blocks and their
guides, I providethe fallowmg Beneath each
of the slldmg blocks and in the chamber 7¢is
a pressure- ean?lty T 1n combination with the
pipe ¢, leading into a pipe ', which isin com-
mumcatwn with the pipe t2 leading from a
pressure-regulating valve 1.

sure inlet- -pipe WhIGh leads into the ehambel
7, havinﬂ' the valve v. - On each side of the
valve 7' is the chamber 7°, which is in com-
The
pipe t*leads to the ¢ylinder I’ having the pis-
ton I° on the valve-stem I3, ThIS valve- -stem
I’ passes down through the guide I* and the

valve-casing, the D"mde I* havmw the screw

I° working in a groove in the Valm*e stem, SO
as to prev rent it flom turning. VVorkmﬂ on
a thread on the valve-stem below the ﬂ‘mde 1%
is an adjustable nut 1% and interposed be-

tween this nut I° and the guide I*is the coil-
spring I'.

The pipe #° leads into the chamber
°.  1° is'the exhaust-pipe, which leads from
the c¢hamber 2%

when the valve-stem is elevated.

The operation is as follows: Assuming tha,t
the high pressure is one hundred pounds to
the square inch and that it will take a pres-
sure of forty pounds to the square inch to
balance the weight of the sliding blocks,
when the steam is admitted 111130 the pipe %
1t passes through the valve ' into the pipe

1, pipe t', and 1 to the pressure-cavity T.

Tt also backs up pipe #*in the cylinder I' and

raises the piston 1%, and with it the valve-

stem I° against the action of the spring I7.
This will close valve 7' and open the valve 7°
and exhaust through pipes > and 5. If the
pressure has risen above forty pounds, as

socn as the the forty-pound mark is reached

both valves will be closed and will remain
closed until the pressure changes. If it falls,
the spring which has been adjusted for this
pressure will depress the'l od, thereby slightly
opening the valve %' until the pressure is

“on each of the pistons O C’, and C* seal the | raised again, when the piston will close the

Referlmcr now
to Figs. 13, 14: 15, and 16, {3 is the hlﬂ‘h -pres-

7*> is a valve which opens
communications between chambers 2° and 4!
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valve. It can readily be understood that
when the forty-pound mark is reached the
piston I° and spring I counterbalance each
other, thereby retaining just forty pounds
under the sliding blocks at all times.

In order to equalize the pressure on both
sides of the valve-stem I3, I provide the fol-
lowing, and in order to clarify the deserip-
tion I will term the side on which the pipe ¢
entersthe‘‘high-pressure” sideandthesideon
which the pipe #* enters the ‘‘low-pressure”
side. Leadingfrom thechamberzonthehigh-
pressure side to the chambers 2° and 2 on the
low-pressure side are the passages 4" and 4!,
Leading from the chamber 7° on the low-pres-
sure side to the chamber 2° on the high-pres-
sure side is the passage 7. Leading from
the chamber 2° on the low-pressure side to
the chambers 7, 2%, and 4° on the high-pres-
sure side are the passages 17, 7°, and 2%, The
chambers 17, 7%, 2%, 2%, and 2* each have an area
of two, while the chambers 7°, 48, 7% and ¢1¢
each have an area of one. Therefore the
total pressure on the high-pressare side would
be 2% forty; ¢, two hundred; 7% eighty; 7%, at-
mosphere or zero, and 2", forty; total, three
hundred and sixty units. On the low-pres-

-sure side the total pressure would be 2% one

hundred; °, eighty; 2% one hundred; 4,
eighty; total, three hundred and sixty units.
It can therefore be seen that the pressure on
one side will equalize the pressure on the
other side of the valve-stem I°.

I are draw-off cocks placed in the c¢ham-
bers 4 and 7.

It will be observed that by virtue of ar-
ranging the drum, piston, ports, and passages
of the middle eylind‘er' oppositely with respect
to the arrangement of the drums, ports, pis-
tons, and passages of the outside cylinders

.and by reason of the width of the middle eyl-

inder being equal to the combined width of
the two outside cylinders the pressure or
strain upon each end of the shaft is in the
Same d1rect10n which pressure and strain is
counterhalcmced by the pressure or strain in
the opposite direction upon the central por-
tion of the shaft. This avoids frietion in
the bearings, which would otherwise occur by
reason of an unequal strain upon different
portions of the shaft. In other words, the
pressure of the motive fluid acting against
one side of the central portion of the shaft is
counteracted by an equivalent pressure act-
ing in an opposite direction upon each end
of the shaft. |

Having now fully described my invention,
what I elmm and desire to protect by Letters
Patent, is—

1. 111 arotary engine, the combination with
three or more cylmders of a shaft extending
through the same, drums secured to the shaft
within the eylinders and corresponding in
number thereto, and a piston secured to each
drum, live and exhaust steam chests, there

being passages and ports leading therefrom u

¢ylinder;
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through each drum to the space between said
drum and its corresponding cylinder, where-
by live steam of uniform pressure is admitted
to each cylinder; the partsof two or more of
said drums, the pistons carried thereby, and
the ports and passages therein being ar-
ranged oppositely with respect to the corre-
sponding parts of the remaining drum or
drums, the piston or pistons carried thereby
and the corresponding ports and passages
therein; the cylinders containing the first-
named drums being arranged on each side of
the remaining cylinderor cylinders; the total
width of the first-named drums being sub-
stantially equal to the total width of the last-
named drum ordrums; thereby avoiding un-
equal strain upon the shaft, creating equal
pressure in the same direction upon the ends
of the shaft, and counterbalancing the end
pressure by an equal and opposite interme-
diate pressure.

2. In a rotaryengine, the combination with
threecylinders,and ashaft extending through
the same, drums secured to the shaft within

the eylinders and corresponding in number
‘thereto, and a piston secured to each drum,
live and exhaust steam chests, there being
portsand passages leading therefrom through
~each drum to the space between sald drum

and its corresponding cylinder, whereby live
steam of uniform pressure is admitted to each
the central cylinder beingtwice the
width of each of the other two ¢ylinders, the
parts of the central drum; the piston carried
thereby, and the ports and passages therein

-being arranged oppositely with respect to the
correspondm ports of the other two drums,
theilr pistons and the corresponding ports and
‘passages therein; thereby avoiding unequal
‘strain upon the shafb, creating equa,l pressure

in the same direction upon the ends of the
shaft, and counterbalancing the end pressure
by an equal and opposite intermediate pres-
sure.
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3. Ina rotaryengine, the combination with

the cylinder, of a shaft extending through

‘the same, a drum secured to theshaft within

the cylinder having a periphery substantially
concentric with the cylinder, a piston se-
cured to said drum on the periphery thereof
and contacting with the wall of the cylinder,
there being a passage in the drum adapted to
be connected with & source of steam-supply
and having a port on 1its periphery opening
into said cylinder on one side of said piston,
and a passage in the drum adapted to be con-
nected with the exhaust having a port on 1its
periphery opening into the cylinder on the
other side of said piston, the drum being pro-
vided with grooved passages, as g, one in ad-
vance of said exhaust-port and the other be-
hind said supply-port, cylinder-heads on
opposite sides of said cylinder extending
into said cylinder into alinement with the
periphery of said drum, and mechanism con-
nected with and actuated by said shaft and
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connected with and actuating sa,ld cylinder-

heads whereby said cylinder-heads are a,lter

IO

nately withdrawn and inserted.

4, The combination, with the shaft, of con-
cave and convex cams on said shaft, each hav-
ing a gear-surface and a plainrolling-surface,

of rollers each having a corresponding gear-

periphery and IJL:LIH rolling-periphery, said
rollers engaging respeetwely the said con-
cave and convex cams, the rollers being

- mounted on a common shaft adapted to slide
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In bearings, whereby the rotation of the cam-
shaft imparts a reciprocating movement to
the roller-shaft by the enﬂ'aﬂ*ement of the
cams with their respective Pollers

5. The combination with the shaft, of con-
cave and convex camson said shaft, each cam
having a gear-surface and a plain rolling-sur-
face, a portlon of the cam-surface being con-
centm{., with the shaftand a portion eceentrle
thereto, the cams having their cam-surfaces
parallel with each other, of rollers having a
corresponding gear-periphery and plain roll-
1ng-periphery, said rollers engaging respec-
tively the said concave and convex cams, the

rollers being mounted on a common shaft

adapted to slide in bearings, whereby the ro-
tation of the cam-shaft imparts an intermit-
tent reciprocating movement to the roller-
shaft by the engagement of the cams Wll}h
their respective 1*011@1‘5.

6. In arotaryengine, the combination w1th
the cylinder, the main shaftand a piston car-
ried by said shaft and rotating in said cylin-

der, of a cylinder-head extendlnﬂ* into the

same, of concave and convex cams on said
shaft, each having a gear-surface and a plain
rolling-surface, of rollers each having a cor-
responding gear - periphery and plain roll-
g-periphery said rollers engaging respec-
tively the said concave and convex cams, the
rollers being mounted on a common shaft
adapted to slide in bearings, whereby the ro-
tation of the cam-shaft imparts a reciprocat-
ing movement to the roller-shaft by the en-
gagement of the cams with their respective
rollers, and connections between said rollers

and the cylinder-head, whereby the recipro-

cation of the rollers mthdraws and mserts
the cylinder-head.

. 1n arotary engine, the combination with

‘i;he ey]mder the main shaft and a piston car-
ried by said shaft and rotating in said cylin-
der, a cylinder-head extending into the same,
concave and convex cams on said shaft, each
cam having a gear-surface and a plain roll-

ing-surface, a portion of the cam-surface of

each cam being concentric with the shaft and
a portion eccentric thereto, the cams having
their cam-surfaces pm*allel with each other
of roller having a corresponding gear- perlph-
ery and plain rolhn o-periphery, said rollers
engaging 1espect1vely the said concave and
convex cams, the rollers being mounted on a
common shaft adapted to slide in bearings,
whereby the rotation of the cam-shaft im-
parts an intermittent reciprocating move-

1

o

ment to the roller-shaft by the enwawement_

of the cams with their respective roilers, and

| connections between said rollers and the cyl-

inder-head, whereby the reciprocation of the
roller-shaft intermittently withdraws &nd in-

serts the eylinder-head.

8. Inarotaryengine, the combination with
the cylinder, the main ‘-,ha,Ft a piston carried
by said shaft and rotating in said eylinder,
of the cylinder-heads on opposite side. of b.‘-}hld
cylinderextendingintothesame, concave and
convex cams on said shaft, each cam having
a gear-surface and a plain rolling-surface, a
portion of the cam-surface of each cam being
concentric with the shaft and a portion eccen-
trie thereto, the cams having their cam-sur-
faces parallel with each other of rollers hav-
ing a corresponding gear- penphew and plain
rolling-periphery, &dld rollers engaging re-

spectively the said concave and convex cams,

the rollers being mounted on acommon Shdfb

tent reciprocating movement to the raoller-
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adapted to &hde in bearings, whereby the ro-
tation of the cam-shaft imparts an intermit-

90

shaft by the engagement of the cams with

‘their respective rollers, a corresponding set

of rollers respectively engaging said cams on

the opposite sides of the first-mentioned set
‘of rollers, whereby the second set of rollersis
reciprocated while the first set of rollers is

stationary and vice versa, and connections
between one set of rollers and one of cylinder-
heads and between the second set of rollers
and the other of said cylinder-heads, whereby

rotation of said shaft and the intermittent

and alternate reciprocation of said sets of
rollers, withdraws and Inserts one cy linder-
head whlle the Gther remains statmnary, .;md
vice versa.

9, Inarotary engine, the combmatlon with

It'he cylinder, the .main shaft, the piston se-
cured thereto,and the cylmder heads adapted

to be m%‘erted and withdrawn from said cyl-
inder, of a bearing in which said cylinder-
head isadapted to Slide, there being a passage
extending from said cylinder to the space

within said bearing in which said ¢ylinder- -

head reciprocates, there being an exhaust-

port extending into said cylinder in advance

of said piston and rotating tnerewith and a
supply-port extending into. said cylinder be-
hind the piston and rotating therewith, and
means for connecting said passage with the
exhaust when the uyhuder-head is being with-
drawn and for connecting said passage with
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the supply as the cyhnder head is being in-

serted.
10. Ina rotary engine,the combination with

the cylinder, the main sh@ft the piston se-

125

cured thereto, and the cylinder-heads adapted |

to be inserted and withdrawn from said cyl-

inder, of a bearing in which said cylinder-

head 1s adapted to shde there being a passage

extending from said cylmder to the space

within said bearing in which said eylinder-
head reciprocates, there being an exhaust-

| port extending into said eylinder in advance
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of said piston and rotating therewith and a
sapply-port extending into said cylinder be-
hind the piston and rotating therewith, and
means for connecting said passage with the
exhaust when the cylinder-head is being with-
drawn and for connecting said passage with
the supply as the cylinder-head is being in-
serted,. the said passage being adapted to be
covered and uncovered by the piston doring
its rotation.

11. In arotaryengine,the comnbination with
the cylinder and cylinder-heads adapted to be
inserted and withdrawn from said cylinder,
bearings in which said cylinder-heads are
adapted to slide, of means for creating a pres-
sure against the under surface of said cylin-
der-head to counterbalance the weight of said
eylinder-head and eliminate or minimize fric-
tion.

12. Inarotaryengine,the combination with
the cylinder and cylinder-heads adapted to
beinserted and withdrawn from said eylinder,
bearings in which said cylinder-heads are
adapted to slide, a pipe in communication
with the under surface of said eylinder-head,
and means for maintaining a aniform pres-
sure in said pipe, whereby the weight of said
cylinder-head is overcome and friction mini-
mized or eliminated.

13. The combination .with a pipe from a
souree of steam-supply, a pipe leading to ex-
haust, pipes in line with the supply and ex-
haust pipes, a pressure-chamber, a pipe con-
nected with the last-mentioned pipes leading
to the pressure-chamber, valves interposed in
the connections between the supply and ex-
haust pipes and the pipes in line therewith,
the stem of which extends into said pressure-
chamber, a piston on said valve-stem within
sald pressure-chamber, and means tending to
move said piston in opposition to the pressure
within the pressure-chamber pipe, whereby
when the pressure in said pressure-chamber
pipe exceeds a predetermined amount, the
valve-stem is operated to connect the last-
mentioned pipe with the exhaust, and where-
by when the pressure in said pressure-cham-
ber pipe falls below a predetermined amount,
the said valve-stem is operated to connect the
sald pipe with the supply.

14. Inarotaryengine,thecombination with
a pipe from a source of steam-supply, a pipe
leading to the exhaust, pipes in line with the
supply and exhaust pipes, a pipe connected

with the pipesin line with the supply and ex-
haust pipes, valves interposed in the connec-
tions between the supply and exhaust pipes
and the pipes in line therewith, mechanism
connected with said valves and adapted to be
actuated by the pressure .within said last-
mentioned pipe and means acting upon said
mechanism in opposition to the pressure with-
in said pipe, whereby when the pressure in
said pipe exceeds or falls below a predeter-
mined amount, the said pipe is connected
with the exhaust or supply respectively by
the operation of said valves.

156. The combination with a pipe from a
source of steam-supply, a pipe leading to ex-
haust, pipes in line with the supply and ex-
haust pipes, a pressure-chamber, a pipe con-
nected with the last-mentioned pipes leading
to the pressure-chamber, valves interposed
in the connections between the supply and
exhaust pipes and the pipes in line therewith,
the stem of which extends into said pressure-
chamber, a piston on said valve-stem within
sald pressure-chamber, and means tending to
move sald piston in opposition to the pres-
sure within the pressure-chamber pipe, where-
by when the pressure in said pressure-cham-

ber pipe exceedsa predetermined amount, the

valve-stem is operated to connect the last-
mentioned pipe with the exhaust, and where-
by when the pressure in said pressure-cham-
ber pipe falls below a predetermined amount,
the said valve-stem is operated to connect the
sald pipe with the supply, and means for
equalizing the pressure on opposite sides of
sald valve-stem.
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16. 'Thecombination,with differential pres-

sure-pipes, of a valve-stem having a valve
adapted to normally close connection between
sald pipes, of a plurality of passages commu-
nicating with the said pipes, and with cham-
bers on opposite sides of said valve-stem,
whereby the excess pressure upon the high-
pressure side of said valve is equalized by a
substantially equivalent excess pressure on
the opposite side of said valve-stem.

In testimony of whieh invention I have
hereuntoset my hand, at Philadelphia, Penn-
sylvania, on this 30th day of March, 1899.

JOSEF FECHTNER.

Witnesses:
JESSE B. HELLER,
FRANK S. BUSSER.
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