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; as possible, and in my.
. therotary engine I am enabled to ‘lccempllsh:f’_ |

?é@f---.jjj}To eZZ whom ’Lt may concem L
‘Be it known that I, G’EORGD H REYNOLDS 4
.ef New York, county of New Yorl{, and;'_f
R IS - State of New Yerl{ ‘have mvented certain |
"5 new and useful Improvements in the Valves
o of Rota
o that the fellewm0r is a full, clear, and exact
< deseription of the same, reference being. |
= made to the annexed drawm ma,l{mtr a partf.;_
e 0.
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~ ciple,

A as shown. There are two. steam p
~ . Tleading from this chest into the drum A as |
';ilfif’*"ﬁizj%_ﬁ-:i-f_i;flffi]{;f;é'f-:g;55 ehown et the lettels (fZ) ‘md (e) betweenj-
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Spemﬁcatmn ef Letters Patent No 26 400 de,ted Becember 6 1859

of this. spemﬁeatwn, n Wlllch-—-—- RSP

E.th}:‘*eu*t:rht:mt the figures.

;'_-elen m steam enmnee

of this mode of applying steam

.....

the same equally well.

“cut-off 7 ‘and at the same time

.-‘_.serlbe the: 1mpr0vemente as . ap

“upon the plan of said Barrows.

.. and eduction passages, ‘instead: of being ex--
A _._f-i_'ternel pipes, are cast within the solid’ shell:_;
C . of the eylmcler itself, the steam: induction |
S 5 Of;‘_pessage being seen at
[ ' “these are two steam chests (¢) and (c")y SIt—
o uated upon oppoelte sides of the steam élrum;;.
orts-

is shown in dotted lines at ().

perm1t'-:-:_

| o the position of the valve (k). Thus (d)

(a) while the exhaust
“Inclosing

il .

| blance in cenetruetmn 10’ the well knewn Df;;i;ﬁ'jﬁ,;.

. Figure I is an end view or elemtmn pertlyf--_ ;,.V‘tlve of the re01preeat1n0' engme

fER in sectlen
DR ”p‘“lrt mn det‘ul S e
' " Similar lettere mdlcate 5111'11111:' perts

- | the mement ef Teversing, the engine. . The
exhaust. steam passes. to: the e*ﬂmuet --..port by

My “invention of 1mprovements n rotary";.:-- : i
b’) beneath, as in: the D valve,but =

| a'f.eteam engines has for its-object the. eecurmfr-“_- a cewty (
1" the direct steam to: the ether tWO PGI’tS PaSS@S’?EE:'?E:5155--55??7:?'55.5?-5?5:5';*';-'-52525-5

of the' edvmnta oes and economy arising from |
that of (d)s 1t

}:-:.f-..the employment of the principle of expan-.
In the rotary form
coocoio this has heretefore proved difficult of accom-
S 1:)11shment in such a simple and . effective
- Tmanneras in engmee upon the; rec1proeetmo'
. principle..
- gines, it is well known that the-
v should be made as elose to the eylmder perts;
1mprovement upon

| other port (e"), the
: .’removmg the end of the: V‘lee,
In order to get the highest effect | Iig.
in those en-

& cut-off

My invention consmte 1n se censtruetme_; ;i_
.:f---'and applymg the valve that it will effect |
fonvaso o the !
o of the reversmﬁ of the engine, and the appli-
. 385 cation of the steam at ¢ full stroke » when 5o |
'reversed W1th0ut reqmrmg ‘that the cut-off |
- be inany way uncoupled frem 1ts clrlvmfrf chest (¢
ST .11'1eehemem - '
oo In the followuw' speclﬁcatlon I ehell de—-f,_-
o 40 plied to the
. rotary engine patented to Ebene/er Barrows
= of the seventh February 1854. 'In Figure I
.. at A is shown a cylinder on the rotary prin--
the interior construction of which 1s |
The steam |
is seen at (o).
length of" (7:3), or so as to be. able to: cover

“haust opening- (b)

differently; to one port V1Z.; i
‘enters by an opening throug gh the valve as 75
seen at. (d’): I‘1g 1, while in. 1*egerd to

18 | pulled down (Ie )

‘the slot or. aperture (d’)
also a slottecl opening of llke dlmensmn
~with (d’) as -seen at: (o)
caused to move Upon (]1’?-)
‘alternate opening and closing of the pass‘lge
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Wthll on the ms:tde 15 the flbutment bloek

(a) ﬁttmO‘ aoramst the 1nne1* revolvmg clrwn,g;;g;jé?.
asseen In the aforeselel patent of E.Barrows, = @

and between wl‘ueh ‘tlso 18 51t11ated the ex—'?f{;;i::

section, and i, dlfferent

The first.: ef these 18, shown i

VVlthln the steam’ chestﬁfffff’
Engmee, and 1 do hereby declare | is placed beth the reversing. valve and the =~

| “cutoff. .

positions, at (&)

in Figs. I and II. This has some resem:

it heW—?ii-??f?é:;;-5-;f'55;'?i555'3'?;;'2&:55?5%3?55?5:;
Flo' II is a seetmnal VleW of a ever does not operate ....exactly i the same ¢
-- ‘?__mfmner, and is not for the. same. purpese}_;!ij:;;ff;-iizji-;g!;ggf@;‘@.@';;fifgjgé?i:fi@;;;;%

‘since 1t remains’ a,lweys statwnary exeept at

__U'

steam Wlll enter

TI. " The stem (%)

the =

asat () in
_ of this: valve passes
‘to'the out:~31de of the steam chest through a 80 -
stuffing box as usnal. These reversmg va rlves

lin the two chests ..... (c) fmcl (f:: ) .are coup lecl

by Tlinks, as seen in: Fig. I, s0 that when ------ (k’ ) S

). will. be ‘an. eshaust, -and -while
1+ (e) 1n: (¢") isa steam; port it will be evident = -
‘that in (G‘) it'is acting:as an ‘exhaust port.

Wlll qt the same t1me’-§_§-5;;§;§??;§j_j?f::é;i-ff?ﬁi;@;lfﬁéij'f;fj
35
‘ -?'b ecome . steam or exheust pe,ssao‘es aeeordlnﬁ‘??f;fiffi95f:fi.f?5Qfl??if-?;_?l’?f?i

“in Fig. I 18, shown as: actmo' as a: Steam-P ort, ¥
.whﬂe that-which corr espon.ds in the 01.‘)]9081116;;;?5@?f_;;;:;;g;:'ﬁf;:;f}?i@iﬁ:{_iig‘;i
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‘The * eut eﬁ »

Ttisa plate e‘ttencllna' the _____

“In. (o). there is

TlllS
'so-as to eﬁeet the

(.df) when (%) 1s set for-the forwercl motion:
ra_
The cut oﬁ Valve (9) ..... 15 110 .

of the engine, - which position it is repr
"sentecl 1 F10 I

------

valve is 105. 5

| The position of valve (L) in the steam chest 99.
(¢’ will be reversed so that the passage (d’ )

through 1t w1ll eperate upon the ..... lower ;
.:'met (3) - |
cons1sts ef a velve ﬁtted to
' el1cle upon the back of the reversing one and 100 -----
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wbrked by a,:“.pa_ir of links fexténdiﬁg from

two arms (p) upon a rock-shaft and within
~the steam-chest Fig. I1, and these again are
‘moved by cranks p’, outside of said chests,
-and as shown in Fig. I. It will be seen that |
~their valves are worked from a pinion ()
~driven by a spur wheel upon the main shaft

- of the engine, the pinion being of a size to
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revolve twice to one revolution of the wheel.

‘The reason of this is that there are four

pistons in-the drum requiring that the steam

~be cut off four times, to each revolution,
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each stroke of the valve cutting off twice,
the face on each side of the aperture cross-

g the opening (4’) in a complete revolu-

- tion of the pinion (7). There is a means

- In the face of the
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 after regulated by the throw of said valve.

~ tlowing in through B passes by the arched !

30

 lever (7) the'v

~ engine is to go forward or back. In Fig. I
1t 1s 1 position for going forward. The
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provided to make the “cut off ” variable.

(#") ‘in which the crank pin carrying the

connecting rod (s) may be slipped along
- and clamped in any position within the cir-

cumference. When therefore this pin is set
over the center of () of course no motion
whatever is imparted to the cut off valve,
consequently the steam passes in for the full
stroke, the degree of expansion being there-

The operation will then be as follows: Steam

channel way (a) into each of the chests (¢)
and f'cf-?’) L anglsf 11 °ry Sroving the starting-
- will be moved to

alves (%) to
uncover the steam ports according as the

- steam passes through first the aperture in
- the cut off valve (o) then through that of

the valve (%) into the cylinder above the

- abutment block (¢) thus propelling the pis-
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“abutment-block, and exhausts through the

ton 1n the direction indicated. The steam in.

~ the other chest enters in like manner but

through a port on the lower side of the

- fellow-of- (¢) as $een in the section Fig. 1.

o0

(d). If now it be desired to reverse the

pinion (7) is a groove

. 1

- “When the engine is to be stopped the |
- starting bar

- subscribed my name.
_ () 1s moved until the lap | | B '
‘of the valve (%) covers both ports (e) and |
_ ” pis- |
ton, the starting bar is moved still farther |
in the same direction and until (%) isin the | -

position seen in F1g II Thé:IoWen end of

IS In communication with-the exhaust (d)

through (8”). It will also. be seen that al-

as betore upon the back of the starting and

‘the valve will then be seen to have uncovered
‘the port (¢) to the steam chest while (d)

09

| though the “ cut off ” still continues to move

reversing valve it does not affect the action

of the steam which flows uninterruptedly

‘through (¢) and of course acts throughout

the stroke upon the pistons. The operations

60

of starting, whether forward or back, and

of stopping, are accomplished by the sim-
ple movement of the bar (#) while the cut
olf comes into play of itself immediately on
putting the valve (%) into position for the
forward motion. -~ -~ -

- I have described the cut off as acting only
on the forward motion of the engine, and

this because it would as a general thing only

be thus needed. There are however situa-
tions where the ability to cut off upon both

ports would be advantageous, as-in the case
of applying these engines to propel a ferry-
boat. To be able to perform this it would

only be necessary to extend the valve (%) so

as to have another aperture like (d’) to
cover the port (¢) and attach another cut-
off valve similar to (o), or extend that one
in like manner, but when made as a cut off
for both ports the crank pin in (s) would

have to be transferred to the opposite side of

the pinion (7), or-else each cut off be driven
by separate gear. -~ .
~Icaim— - -

The arrangement within each steam chest
of a rotary engine, of the starting and re-
versing valve ‘having the cut off valve in
combination therewith, the two being so

coupled and operating that the starting
‘or reversing may be effected without coup-
ling or uncoupling any of ‘the connecting

parts, substantially in the manner ‘set forth.
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In testimony whereof I have hereunto

Witnesses: R R
L P. Pinsson,
S. H. May~arp.
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