(No Model.)
- R & A, L BAUER
ROTARY ENGINE.

'- _-.-S'Sheetsu,-Sheet 1.

No.873,050. © Patented Deo 29, 1806,

ey .

A

..........

THE NORRIS PETERS €O, PHOTO.LITHO., WASHINGTON. 0. &,

[

N

o

' o Igaaqfars .
ﬂwyman&B@w&r '

| o ﬂlberﬁ L .Bazwer

]g)yfkevr @/qﬁamjaﬂys, B

- Y & :




(No Model.) - - 3 Sheets—-—-Sheet 2,
' o CR&AL BAUER '
. ROTARY ENGINE,

No. 573,959-' . - Pa,tented Deo 29 8%

S
SRR IR iR
“es

b
I
|
l||h
o
Ii
N

W
N
8

LA A\ U

B Z. B S 56

______
uuuuuuuuuuuuuuuu

WS

| B 55

A 57 AL B |
S --( il o | ng%gfars |

| WEHI 9@55::5 o - | - R‘@’m"”&fﬁawer | .
. é W | By%ﬁﬂv? @HffapggygjcﬁléﬁriL B@wff?" ,

4 .

THE NOBRIS PETERS CO.. PHOTO-LITHO., WASHINGTON; D, C.




~ (No Model.) __3. Sheets—Sheet 3. -
" ' R &A L BAUER -

N ~ ROTARY ENGINE.
N.O-__5'73!959-7 ORI Pa,tented Dec 29, 1896

1“'[“11
T

R

n

N
M —

il
[t

i i i pyp—— o Sl

=
"l o ETY
AR
e
T

e ' 631

el

e

sl TF N1 =T

£ LA LL LRSS
fffffffffnﬂ

N *‘"l' R Il)t?@gimrs

- : - : xxxxﬁ!\m&n&xxxxxxxxxxxx‘h ooy TR

_Raymand ,Bau er

= : '5706.29’2" J-qifep e s, e_EZEt??'Z_L Bt@wﬁ’?’l |
/é/%;déz'ﬂ%ﬁ By . 95 S )

“..
-‘\T_

a ol

NI
- xxxxxxxxxxxxxxxxx\xxxxxxx SN I

FETTTTITETESA LTS,

L
P —
—T

TS TAT LTI

-Wifgzsszs

(7

"THE NORRIS PETERS £0., PHOTO.LITHO., WASHINGTON, O. €,




FFICE.

'RAYMOND BAUER AND ALLER T L. L.AUER OF WIIEELING WEST VIhGINIA

ROTARY ENGINE

SPECIFICATION .Lermmg pau.t of Letters Patem No. 573, 959 deted December 29 1896
Apnheetlen filed J a,nuary 31, 1896. Serml Ne 57'? 569, (No model )

Ty all whomn it nm,z; wmee? g

- 'ALBERT L. BAUER, 01t1zens of the United |

States, residing at “’heehng, in the county
of Ohio and bmte of -West Virginia, havein-
vented a new and useful Rotery Enwme of

Be it known that we, RAYMOND BAUER. end- ‘working within the opposite ends thereof, are- :

which the following is a smmﬁcetlen

10

- This invention 1"elﬂ,tes to rotary en 0’11165'013-"
erated by steam, air, or any suitable fluid or
gaspressure; and it h.:1s for itsobject to effect

~ certain improvements in engines of this char-

acter whereby a maximum amount of bpeed

~ and power will be obtained without any un-

I. 15

~due waste of steam.

~To this end the inven-
tion contem plates eloteryenﬂme having Sim-

~ple and positi vely-operatin g parts thatinsure

- a steady and uniform action and admit of
. using the steam expansively in order th.ﬂ,b

~ the same may be completely utilized.

20

- and arrangement of parts hewmdfter more

‘With these and otherobjectsin view, w hmh.
will 1"e¢1d11y appear as the nature of the in-
vention is better understood, the same con-

S1sts 1n the novel construetlon eo:nbumt,lon

fully deseubed illustrated, and claimed.

In the dmwmwe Figure 1 isa petspecbwe
view of the 10Lary engine conetlueted in ac-
)

i ].S ad

cordance with this invention. I‘w

- vertical longitudinal sectional view thereof.

on the line 3 3 of Fig. 2.

Fig. 3 is a vertical transverse eeetlonel view
Fig. 4isanenlar ged

~ detail elevation of the chlve GOI’ltIOlllﬂﬂ"

35

- dog disengaged from the clutch-plate, there-

40

mechanism.

view on the line 6 6 of I‘w* 4. I‘w' 7isaview

‘similar to Fig. 5, showuw the governor cam-

plate ed_]usted to a posmon to held the cam-

by tempor emly steppu:n'«'T the mm ement of the

slide-valve. |
| Refuunﬂ' to the aceompen)mm dmwmﬂe |
1 desig netes the esflmder inclosed at its. ep- -

| p031te ends by the main cylinder-heads 2,

which are pmwded with inner recessed sides

3, to receive therein. the inner adjustable

| hoads 4, which register also with the interior
~bore of the eylmdel 1, and are adjusted in- |
"wmdly toward the center of the eylmder by

means of suitablead justing-screws 5, mount-
ed in the main outer cylinder- heeds 2 and

- engaging against the outel SIdes of se1d m—.
| -ner adguetab]e heeae 4 | L -

Fig. 5 is a,detcul seeuenel view
on the line 55 of Fi ig. 4. Fig. 6 is a similar

; .

“partments.

The inner ttd,]ustehle cy lmdel" heads 4,

pr efembly secured against rotation by means
~of the ver tlcally-dleposed lock-ribs 6, pro-
“jected from the inner sides of the main hedds o
2 and engaging in the vertica ally-disposed
slots 7, for med in the upper edges of the said
1inner hea,dsi and which slots alee form guide-
| grooves dleposed in longitudinal alinement
| with the guide-grooves 8, formed vertieally
in opposite. upper sides of the central cylin- -
~der partition-disk 9, which is fitted centrally
within. the eylmdel 1, between the opposite
heads thereof, to divide the interior of. the
-cylinder into separate and independent com- :
“Within each of these compart- -

- ments wor ks a rotating shaft-head 10, mount-

4 of the cylinder.-

| ed on the main horizontal drive-shaft 11, ex-
tending continuously through the C}Ilnder--
~and pm]eeted centrally: throuu h the opposite -
headsthereof, the opposite extremities of said
‘shaft 11 belnw adapted to have suitable belt
connections thel ewith forcomm umce’umﬂ' mo-
tion to any suitable machinery.

By adjusting the ser ews o the inner &dJ ust-

.:Lble cylinder- h(.,.;tde 4 are adjusted inwardly,
80 as to provide a steam-tight joint with Ehe-"
ends of the rotating shaft,-hea,de 10, and said -
rotating shaft - heeds 10 are p10v1ded with =~
:pemphel al piston- ﬂdnﬂ‘es 12, which have a
registering steam- Lw‘ht fit mthm the annular
:eteem-epeee surrounding the shaft-heads 10,
and it will therefore be obeerved that the said
piston-flanges 12 are. rotated in steam-tight
contact with the inner surface or sides of bhef, :
“eylinder 1 and with the dd]doent sides of the

central partition-disk 9 and the inner heads

Arra,no*ed to codperate
with the piston-flange 12 in ea,eh oompartment o
“of the eylinder 1 is a vertically- -reciprocating

6o

8o |

90.' o

abutment- plete 13, the opposite end edges of

which slide in the oppoeﬂely-—lor-eted '“"Illde- |
grooves of the inner cylinder-head and the

eeutlal partition-disk 9, and the said abut-

‘ment-plate is provided at its opposite ends -

with short depending guide extensions 14,

which also work within the said g bmde-ﬂrom"es L
and at one side of the ends of the rotating

%h(hft*hed,d 10, (Jlneetl below the abutmenb-

I0¢C -

plate,, whmeby the lcbftel may be held in a

perfectly steam-tight contact with the pe-

- 11pnery ofthe eheft heed when adjllsted down S
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onto the same to form an impact for the steam |

admitted into the cylinder at one side of the
said plate.

The vertically - reciprocating abutment-
plate 13 within each compartment of the cyl-
inder works 1n a slide-recess 15, formed In
the top of the cylinder above each compart-
ment therein, and at opposite sides of the
slide-recesses 15 the eylinderis provided with
packing-grooves 106, which receive spring-
adjasted packing 17, normally held in con-
tact with the opposite sides of the sliding
abutment-plates 13, in order to prevent the
escape of steam through the said recesses 15,
and at directly opposite sides of the recesses
15 the c¢ylinder 1 1s provided with the ports
18, which respectively provide for the ad-
mission and exhaust of the steam or other
fluid employed to operate the engine. This
construction provides a pair of the ports 13ior
each compartment of the cylinder, so that the
steam or other fluid may be admitted into
cach compartment through one of said ports
at one side of the abutment-plate 13 in such
compartment and exhausted from the com-
partment through the other port at the op-
posite side of the abutment-plate, as will be
readily understood by those skilled in the art,
and at this point it is to be noted that the
opposite abutment-plates have an alternate
reciprocation in order to properly clear the
rotating piston-flanges 12, which are disposed
directly opposite to each other, whereby one
piston-flange at a time will be receiving the
impact of the steam and thereby exerting an
independent action to rotate the main drive-
shaft 11.

T

40

45

50

60

Kach of the vertically-reciprocating abut-
ment-plates 135, working over and on the
shaft-head 10,directly therebelow, is provided
with a stemr 19, extended from its upper edge
and working through a guide - opening 20,
formed 1n the top side of the cylinder, and
the sald stem 191s provided therein at a point
above the top of the c¢ylinder with an opening
21, which loosely receives the rounded pivot
end 22 of an oscillating adjusting-lever 23,
pivotally mounted at its outer end, as at 24,
between a pair of offstanding supporting-
arms 25, projected outwardly and upwardly
from one end of the cylinder 1. Iach oscil-
lating adjusting-lever 23 for each of the abut-
ment-plates 13 at an intermediate point of its
end 1s arranged to loosely work within theslot
206, formed in the upper end of a reciprocat-
ing adjusting-bar 27, guided to slide in the

perforated upper and lower guide-brackets

]}

27, attached to and projected outwardly
from the adjacent end of the cylinder, and
itted within the slot 20 of said adjusting-
bar and arranged to bear on the upper side

of the adjusting-lever 23 is a bowed spring

28, the function of which will be pregently re-
ferred to. '

Each of the vertically-reciprocating adjust-
ing-bars 27, arranged to work at opposite ends

of the cylinder in the guide-brackets 27?, is

573,059

provided between said guide-brackets with a
vertical slot 29, receiving the shaft 11, and
above and below the shaft with upper and
lower reversely-disposed bearing-shoulders
30 and 31, respectively, which are respec-
tively engaged by the cams 32 and 33, mounted
fast on the shaft 11 at.opposite sides of the
adjusting-bar. The cam 32 is arranged at
the inner side of the adjusting-bar 27 and
works under and against the upper bearing-
shoulder 30 thereof to provide for elevating
the adjusting-bar and the lever 23, and the
cam 33 is arranged at the outer side of the ad-
justing-bar and works over and against the
lower bearing-shoulder 81 to provide for the
positive retraction or depressing of the ad-

justing-bar to secure the downward adjust-

ment of the adjusting-lever 23 and the abut-
ment-plate 13, havinga connection therewith.

The corresponding cams 32 and 33 at oppo-
site ends of the cylinder are reversely or op-
positely disposed with respect to each other
in order that the opposite adjusting-bars 27

may have an alternate reciproecation, and at

this point 1t will be observed that the cams
32 provide for elevating the abutment-plates
13 as the piston -flanges 12 approach such
abutment-plates in order to allow the said
piston-flanges to readily pass under the abut-
ment-plates, after which time the cams 35
draw the bars 27 downward and slide the
abutment-plates down onto the shaft-heads
10, and after the adjusting-levers 23 have
reached their downward limit of movement
the cams 33 continue to slightly draw the ad-
justing-bars 27 downward, and thereby com-

- press the springs 28, which will tighten the

contact of the abutment-plates 13 with the
shaft-heads 10, as will be readily understood.

The top side of the eylinder through which
the ports 18 extend is flat to receive thereon
the steam-chest 34, having a horizontal valve-
seat partition 35, which divides the said steam-
chest into separate_ upper and lower valve-

chambers 56 and 37, respectively, and the

lower of said valve-chambers 37 is divided
longitudinally by a vertical partition 33, sep-
arating the lower valve-chamber 37 into sep-
arate compartments, each of wnich accommo-
dates therein a sliding reversing-valve 59,
working on the flat top of the ¢ylinder over
the ports 18 therein. Thereversing-valves3)

have connected therewith a common stem 40,

extending through one end of the chamber 57,

75

30

Q0

95

100

105

110

175

120

so that the valves may be readily controlled,

and the said reversing-valves are of an ordi-
nary construction, having concaved lower
sides, so as to connect either of the ports 13
for each compartment of the cylinder with
an exhaust-channel 41, formed in The top of
the cylinder between each pair of the ports 13
and communicating with the main exhaust-
passage 42, extending to the outer air. It
will therefore be seen that by adjusting the
reversing-valves 39 live steam may be ad-
mitted into the separate compartments of the
cylinder at either side of the abutment-plates

123

130
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':;1a working thelem and exhausted from the'|
- opposite S1de of smd abutment-plates, there-

o by providing simple and efficient means for

reversing the dlrectlon of 10tat1011 of the en-

gine.

The horizontal valv e-seat p.:u tltl{)l'l 35 of
Ethe steam-chest 34 is provided therein with a |
pair of steam-passages 43, communicating,

~respectively, with the qep&mte compar hments

IO

of the lower valve- chamber 37 and respec--
tively covered and uncovered alternately by |
the alternately-reciprocating sliding cut-off
- valves 44, working within bhe upper valve-
chamber 36 over the said steam-passages.

RE

The alternately-recmromtm0’* sliding cut-off

- valves 44 are provided with. valve-stems 45,

,'Workmﬂr‘ thmuﬂh one end of the steam- ohesb
and hwmn‘ a conneemon with the valve- -con--

| 1:1 olhun* meehamsm now to be deseribed,;

20

25

At the side of the eylmdel 1wherethe Valve- |
‘stems 45 reciprocate in and out Is arran ﬂ'ed a !
horizontal rock-shaft 46.. - |
‘The horizontal rock—shaft 46 is mounted 111’
| _-'the bearing-brackets 47, progjeoted from one
side of the cylinder 1, a,nd has connected to

The rock- | valve-levers are also reversely disposed with .

one end thereof the 10(,k-m In 4‘3

© arm 48 has pivotally connected to its outer
~ extremity, as at 49, one end of the eccentric-

~ rod 50, the other end of which rod connects
| '30

with Lhe eccentuc-stmp 51, encircling the

- shaft-eccentric 52, keyed on one end of the
. main drive-shaft 11, and providing means,

35

~ through the medium of the connections 50
~ and 48, for communicating an oscillatory or
-rockmﬂ‘ motion to the 1ock-:ahaft 46, |

Between the bealmw-bracketq 47 theioel{-

‘shaft 46 has loosely mounted ‘thereon a pair

of spacedr eversely-chsposed bell-crank valve-

40

~levers 53, to the upper extremities of which
levers are loosely connected at 54 one end of
~ the short connecting-links 55, the other ends

- - 'of whichlinks conn eet with the outer extremi-

ties of the valve-stems 45, thereby complet-
~ ing a connection between each valve-stem
15
~ sonof thereverse disposition of the bell-et ank

zmd one of said bell-crank levers 53. By rea-

~ levers 53 the: lower arms of said levers | are
© disposed, 1espec‘rwely, at opposite sides of

- the rock-shaft 46, and pivotally connected to
> said lower arms of the bell-crank levers are
the upper ends of the weight-rods 56,

the

~ lowerends of whichrods connect with the pis-

ton-weights 57, snu O'Iy working in the air-cyl-

~ inders 58 an.;uwed on the baﬁe or floor Sup-

55

__pozl:'tmu' the engine. - |
~ The bell-cr .:mk Va,lvo ]evels 53, _‘Whl@h are
loosely mounted on the rock-shaft 46, have
pivotally connected .to one side of the upper
~arms thereof one end of the clutch-dogs 59,

normally depressed . by means of Springs 60

~arranged thereover and-attached to the up-
per arms of the said levers 53.
_I.qprmfr-depres‘aed elutch-docrs 59 are cuwed

The normally

65 with the cluteh- tuoth 61 adapted to norm‘mlly'
~ positively engage the perlphel al notch 62 of
- the oscﬂlatmﬂ* el utch plates 6 3 Seemed fast

off valves 44, a

-wu‘,h the osellla,tmg clutch-

air-cylinders 58 by the elevation of the
ton-weights 57 will promde for the oscilla-
‘tion of smd leve levers in the opposite. di-

rection. Now in the event of the speed of =

| plates 63.

h } ]
s

0_11:1 the shaft 46 at one side of the ‘bell-crank
levers 53..

looselv mounted on the shaft 46 at one side
of the clutch- -plates 63. The governor cam-

-'plates 64 are provided at one s1de with short
arm extensions (5, to which are pwo’r&lly con-
nected the upper ends of the connecting-links

‘The clutch-teeth 61 of the clutch-
‘dogs 59 are wider than the said clutch-plate
63, and are also disposed over the cam edges
| of the governor cam-plates 64, which are

5

66, the lower ends of which links are respec-

| 1311"'61? connected to opposite extremities of an
oscillating T-lever 67, pivotally mounted at 68
atone &1(1@ of the cylmdm 1.
~of said T-lever 67 has pivotally connected to
_its upper extremity one end of a connecting-

The central arm

rod 69, the other end of which rod has a bell-

-emnl{ conneetmn 70 with the stem 71 of an
: mdmaly speed-governor, whereby the oper-
ations of said governor wﬂl provide for osecil-
lating the T--Ievel 67 in either dlreemon and
thereby adjusting Lhe posﬂnon of the gov- .
o 9o

The two sets of clutches &nd wovemm cam-

ernor cam-plates 64.

80'

platee; used in connection with smd bell-crank

respect to each other in order to provide for o

an alternate reciprocation of the sliding cut-
as will be 1ead11‘y understood
by those skllled in the art.

- With the clutch-dogs 59 nor mal]y engag ed--_ -

are fastened on the shaft 46, the. bell -crank

the said oscillating cluteh-plates and will be
oscillated with the rock-shatt, thereby pro-

-plates 63, Whlch“-_--;”': -
100 - - -
valve-levers 53 will be neeebsaﬂ ilylocked with

viding means for PBCIplOL&tl'ﬂﬂ' the sliding

eut-oﬁ; valve, and at this point it will be noted

that while the osclllatmﬂ cluteh - plates 63

105

provide for oscillating Lhe levers 53 In one
direction the partial vacuum pr oduced in the

pis-

the en oine becoming abnormal the speed-gov-
(-}1 nor,

rro =

thlouu'h the medinm of the connec- .
tions. descrlbed will oscillate the T-lever 67

11§ -
and thereby tum the governor cam-plate 64

on the shaft 40, so as to carry the cam edges

hft the teeth of such clutch- dons ount of en-
oag emenb with the notches 62 of the clutch-

will remain in a position drawn by the pis-
ton-weights 57, so as to entir ely cut off the
steam . trom ‘passing into the lower valve-

‘chamber 37 and from thence into the eylin-
- In this position of the parts, with- the
cluteh-dogs held elevated above the cluteh-

der.

‘This operation entirely discon-
nects the valve-levers 53 from the clutch- -
plates 63, and the oscillations of the rock-shaft
~will not move the said valve-levers, Whlch-

of such plates undel the clutch-dogs 69 and-_

120

125

130

| plates, the latter will freely oscillate back
and forth under such dogs; but when the
speed of 1he engine -again reaches normal
the ﬂ'OVeanI‘ Wlll opemte SO as to turn the--.
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20

30

governor cam-plates in adirection which will
carry the cam edges thereof from under the

teeth of the cluteh dogs and thereby allow

the clutch-dogs to again spring back 1into en-
gagement with the peri pheral notches of the
clutch-plates, so as to connect the levers 53
with the shaft 46 and again provide for the
reciprocation of the sliding cut-off valves.
It is to be noted at this point that the valve-
controlling mechanism just deseribed will
operate to eut oif the steam or other operat-
ing fluid at a point before the rotating shaft-
heads have made a complete 1*ev01ut1011,
thereby providing means for working the
steam expansively {o complete the stroke or
complete rotation of the piston, which essen-
tially consists of the shaft-head 10 and the
piston-fiange 12.

The many advantages of the herein-de-
scribed engine will be readily apparent to
those skilled 1in the art without further de-
scription, and it will be understood that
changes in the form, proportion, and the mi-
nor details of construction may be resorted
to without departing from the principle or
sacrificing any of the advantages of this in-
vention.

IHaving thus described the invention, what
1s claimed, and desired to be secured by Let-
ters Patent, 18—

1. In a rotary engine, the combination of
a cylinder provided with opposite end heads

- having inner recessed sides, and a cenftral par-

A0

4.5

50

55

60

tition-disk provided in opposite upper sides
with vertically-disposed guide-grooves, inner
cylinder-heads adjustably fitted within the
opposite ends of the cylinder and the recesses
of said end heads, said inner adjustable
heads beingp rovided with ver tically-disposed
guide - grooves longitudinally alined with
those In the pm*l;itiou disk, the horizontal
drive-shaft carrying 1‘0Lat111n shaft-heads
working in each compartment of the cylin-
der and provided with peripheral piston-
flanges, vertically-reciprocating abutment-
plates mounted to work within the upper part
of the cylinder above said shaft-heads and
having their ends slidably engaging in said
ouide - grooves, said abutment-plates being
provided at their opposite ends with short de-
pending guide extensions, means for alter-
nately reciprocating said abutment-plates,
and means for controlling the admission and
exhaust of steam for each compartment of
the cylinder, substantially as set forth.

2. In a rotary engine, the cylinder, a hori-
zontal shaft carrying a rotating head work-
ing within the cylinder and provided with a

peripheral piston-flange,areciprocatingabut-.

merit-plate mounted to slide within the cyl-
inder and working against and away from
said shaft-head, said abutment-plate having
a stem working outside of the ¢ylinder, an os-
cillating adjusting-lever pivotally supported
at one end and having its other end loosely
connected with the stem of said abutment-

plate, an adjusting-bar supported to recipro- |

4 573,959

| cate at one end of the cylinder and provided

at one end with a slot loosely receiving said
adjusting-lever and at an intermediate point
with a slot receiving the horizontal shaft, said
adjusting-barbeing farther provided at oppo-
site sides of the shaft with separate reversely-
disposed bearing-shoulders, a pair of cams
mounted on the horizontal shatt at opposite
sides of the adjusting-bar and respectively
workingagainst the respective bearing-shoul-
ders thereof and mutably-m*ranwed valve
meeh&msm subst&ntmlly as set forth.

In a 1*0La1*y engine, the ¢ylinder, a hori-

'mntal shaft carrying a rotating head pro-

vided with a peripheral piston- ﬂang’e working
within the cylinder, a reciprocating abut
ment-plate mounted to slide within the cyl-
inder to and away from the shaft-head and
havingastem working outside of the e¢ylinder,
an oscillating adjusting-lever pivotally sup-
ported at one end and having 1ts other end
loosely connected with the stem of said abut-
ment-plate, an adjusting-bar supported to
reciprocate at one end of the cylinder and
provided at one end with a slot loosely re-
ceiving said adjusting-lever, a pair of cams
mounted on the horizontal shaft and engag-
ing the said adjusting-bar to reciprocate the
same, a spring arranged at one side of said
adjusting-lever within the slot of said adjust-
ing-bar, and suitably-arranged valve mech-
anism, substantially as set forth.

4, In anengine, the combination of a cylin-

der having separate compartments, and sepa-

rate sets of supply and exhaust ports for each
of said compartments, a valve-chamber ar-
ranged on the cylinder ov 31 the ports therein,

- apairof alternately-reciprocating sliding cut-
- off valves mounted 1n said V.-‘;lee-clmmber and

having stems projecting out of the chamber,
a suitably-supported rock-shaft having an
eccentric connection with the drive-
the engine, a pair of valve-levers loosely
mounted on said shaft and having a connec-

tion with said valve-stems, a clutch connec-

tion between said valve-levers and the rock-
shaft to provide for oscillating the levers in
one direetion, means for oscillating the valve-
levers in an opposite direction, and governor-
operated cams loosely mounted on the rock-
shaft and adapted to engage the said cluteh
connections to release the valve-levers there-
from, substantially as set forth.

5. In an engine, the combination with the
cylinder having suitably-arranged ports, and
the drwe~sha,ft of the valve- chmnber Q) pa,u
of alternately- 1*e(31pmcatmﬁ sliding cut-o

valves mounted within said valve- Lhdmber

1*0{31{-51131?13 mounted at one side of the cylin-

der and having an eccentric connection with
the drive-shaft, a pair of spaced reversely-dis-
posed bell-crank valve-levers loosely mounted
on the rock-shaft, a link connection between

“the upper arms of said bell-crank levers and

the valve-stems, oscillating clutch-plates se-
cured fast on the rock-shaft at one side of
the bell-crank levers and provided each with

shaft of

7C

/!

8¢

O«
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a pemphel al notch,normally sprm g-depr essed |
cluteh-dogs pwotallv connected at oneend to

said bell—m ank levers and provided at their

_-”other free ends each with a wide cluteh-tooth

adapted to normally engage with the periph-
eral notch of the osclllatlnw cluteh-plate di-
rectly therebelow to pr ovide a clutch connec-

tion foroscillating the bell-crank leversin one |
~direction, means 1‘01* oscillating said leversin : -
‘an opposﬂ;e direction,.

of said clutch-plates and adapted to ride

undel zmd elevate the toothed ends of said

and a
:080111&1311:1“ lever, substantially as set forth.

governor cam-plates |
loosely mounted on the 1ock-slmft at one gide |

&l

“cluteh-dogs, a pivotally- supported oscillating
lever ha,vmcr a connection with each of %ald IS

cam-plates to provide for turning the same,
a Speed-governor eonnectlon with sald

In testimony ﬂl‘LE we claim the foregoing as

our own we have hereto aﬂixed our Swnatures 20

in the pr esence of two witnesses.
RAYMOND BAUER
- ALBERT 1. BAUER.

W 1t11 esses
"THOMAS I. MCGRANAHA\I
I EE R. DUNNING.
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