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o To aZ? whom it ma‘/y concem e S

Be it known that T, EDWARD S RENWIGK'
'of the city, county, and State of New York _
Thave invented certain new and useful IIn-__.
provements in Valve-Motions for Engines
- Working Expansively;
clare that the followmg is a full, cleer, and
~ exact description of my said mventlon, ref-
~erence being had to the drawings, Wthh are |

‘hereunto annexed and in WhICh——- e
_ Flgnre 1 is a front elevation of the 51de
pipes and valve chests of a steam engine
. with Iny nnproved valve motion app
2isa homzental section of the

1. Fig.31is a

- -.-thereto
15
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Tig.
same at the line # 2z of Fig.

 vertical section of the same at the line y ¥

~ of Fig. 2; Fig. 4,
~ linezz of Fig.

_ views of certain portlons of the valve mo-

20
- Fig.

‘tion detached and in diff
10is a 31de eleva,tlon of the sprmg cam.

- -bex and accessories and. F].g 11 Is a herlzon-;-; _, o
BT ‘beam steam engines; the chests A, A’, which

: E’cel section of the same.

25

30

10

My invention has reference to those steam_--
englnes in which the supply of steam from
- the boiler is cut off after the piston has ac- |
- complished a certain portion of its stroke,
50 as to permit the steam acting upon the
piston to exert upon the latter the power
which the steam gives out in expanding dur-
~ ing the remainder of the stroke. In order to
~ énable such engines to work to the best ad-
~ _vantage it has been cnstoma,ry for many

- years To arrange the valve motion, which ac-
35
~ mission of steam, in such manner that the.;_
~ steam valve can be closed at different por-.
~ tions of the stroke of the piston so as to ef- |
- fect the cutting off of the supply of steam |
from the boiler sooner or later, as may be
found best suited to work the steem to the
Many variable valve mo- |
~ tions have been devised for this purpose, all

tuates the valves and thus: reguletee the ad-

best advantage.

- of which are defective either from the' com-

49

- ting off the steam; or because. they do not
- open and close the valves with sufficient
o0

.55

5 plexity of their construction, or from the
~difficulty of eﬁeetlng the necessary changes
- to produce variations in the period of cut-

speed, and thns cause what 18 techmeally
- termed the wire drawing of the steam.
. The object of my.invention is to effect: the-___

cuttlng oﬁ of the supply of steam from the
boiler at any desired pertlen of the stroke
by machlnery, Wthh 1S snnple . 1ts con-'

and I do hereby de-

smnla,r section at the
2. Flgs 5,6,7,8and 9 are.

plied | .
| valves, on the other hand, is effected by an
1ndependent mechanism, Wthh controls thet’;f?‘o o
| for opening the valves, and at the same time -
| may be readily ed]usted while the engine is
running, to vary the time at which thls clos-
{ ing of the valve is accomplished. S
‘The general arrangement of the Va,lves 111-‘_,

erent p031t10ns B o
' -the valve motion represented is much the -

pipes B, B’,.

TENTOFF ICE.

. struetlon and can be maneged Wlth eese, end

which at the same time possesses the advan- o
tages of opening and elosmg the valves with =

‘as great speed as the proper Workmg ef the Do

_englne will admit. 60

The accompanylng drawmgs represent a

-; va,rleble cut off valve motion in which my

invention is embodied. In it, the steam

valves are opened by the sa,me mechemem'.ri;

which actuates the exhaust valves and coin- 65

cident or ‘thereabout- therew1th and which -
when once adjusted is not altered while the =
engine is running. The cloemg of the steam

same as those 1 now in use for ordinary lever- . .

contain the valves belng connected by side
in the usual manner.

The

g0

valves Whlch are contained in the valver =

lower exhaust valves, are also acted upon by

lifters E E’, which are secured to the hftm T
‘The lifting rods, D, D', F, F’ R

rods F, .

The valve .
er and lower

| chests A, A’, are supposed to be ordinary
| -'bala,need pnppet valves, and their valve
stems @, o/, b, b’; project:-toward each other =~
‘through su1teb1e stuffing boxes.
| stems, & and %, of the uppe _
| steam valves are ‘acted upon by lifters C ¢/
‘which are secured to the hftlng rods D D’

‘and the valve stems ¢, a’ of the npper and' :
90

85

have feet secured to them Wthh pre] ject over

dlreetlens from a rock shaft I, so that by

1ts motmn belng sufﬁelent to relse elther

suitable toes G, G’, H H’, by means of which
the feet rods, and Va,lves are 11fted a,nd low-ﬁ:_%' o

"ered oo
The exheust toes H H’ pr0] ect n opposfce PR

‘rocking this shaft alternately in Opp051te di-

rections the exhaust valves are alternately _
raised and lowered. Each steam toe is se-
cured to an appropriate rock shaft and =
| these two steam rock shafts J, J’, are sup-
‘ported in’ bearings in the opposn;e ends ofa
-pair of yokes K, K, which are secured to a
cannon shaft M tha,t rocks upon the enhanst
rock shaft I. The cannon shaft is rocked =~
to and fro by a cam or by an. eccentric which. =
‘moves it independently of the rock shaft I, :

100

105

10
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steam toe alternately, above a line passing |

“through the center of the shaft and 1n a di-

10

15

20

rection perpendicular to the motion of the
valves, a distance equal to the required lift
of the valves. The feet on the steam lifting
rods are also set in such positions that when
either steam toe is raised by the rocking of
the cannon shaft, the toe that is lifted will
barely touch its appropriate foot, so as to be
just in the proper position to lift the lifting
rod. _

Each steam rock shaft is fitted with an
arm d, d’; the exhaust rock shaft is also

fitted with an arm @?, and these three arms

are connected by a link, I, which is pivoted
to all three arms and is in this instance just
as long between the centers of the pins as
the distances between the centers of the
three shafts J, I, J°. By this link and the
arms the rock shaft J J’ are caused to rock,
simultaneously with the rock shaft I; and
this simultaneous movement will take place

~ no matter in what position the shafts J J’

25

30

- 40

45

are placed by the movement of the cannon
shaft. If an exhaust valve toe H 1s rocked
upward to raise the exhaust valve lifting
rod, the steam toes will be correspondingly
rocked ; and if this rocking takes place after
the shaft J’ has been raised by the rocking
of the cannon shaft M, the corresponding
steam lifting rod D’ will be raised. The
admission of steam to one end of the cylin-
der will then be coincident with the exhaust

of steam from the opposite end thereof, and
30

the several parts of the mechanism will be
in the positions in which they are shown
in Fig. 6. If then the cannon shait be
rocked to lower the shaft J’, the steam toe
(', although still pointing upward, will be

Jowered bodily to the position in which 1t 1s
shown in Fig. 7, and this downward move-

‘ment will
scend, and lower and close the steam valve,

permit the lifting rod D’ to de-

thus cutting off the flow of steam from the
boiler. By continuing the rocking of the
cannon shaft M the opposite steam rock
shaft J will be raised until its toe is just 1n
the right position to act upon the foot of 1ts

appropriate lifting rod as shown in Fig. 8.

50

55

60

65

Hence the rocking of the exhaust rock shatt
I, to close the one exhaust valve and open
the other, will cause the lifting of the cor-
respondingly opposite steam lifting rod D
as shown at Fig. 9. '

The exhaust rock shaft I and the cannon
shaft M may be rocked in any known man-

ner which will effect the desired result; but.

I prefer to rock each one by a cam working
in a spring cam box, such as is shown at V,
Figs. 10 and 11, in which the wipers or
friction wheels s s are constantly held in
contact with the rim of the cam N by the

action of a spring V. The exhaust cam

should be secured to the main crank shaft
of the engine or to some other shaft revolv-

ing simultaneously therewith, so as to main-
tain the same angular position with respect
to the crank when the crank shaft is re-
volving in the same direction. ‘L'he steam
cam should be affixed to its shaft in such
manner that its angular position with re-
spect to the crank can be changed to alter
the periods of rocking the cannon shaft, so
as to lower the steam toes at variable peri-
ods of the stroke of the
off the steam at different parts of the stroke.

cam by the device I have shown in Figs. 10

and 11, in which N 1s the cam loose upon

the crank-shaft O, and having a beveled
wheel ¢ secured to it. P is a frame through
which the shaft revolves, but which can be

rocked to and fro and held in any desired

position by a screw R or other means. This
frame supports the axles of two beveled pin-

piston and thus cut

70

I prefer to effect this angular change of the

80

85

ions 4, ¢, which gear into the beveled wheel ¢,

and also into a beveled wheel f, that 1s fast
to the shaft O. The nature of this arrange-
ment is such that when the shaft revolves
in one direction the cam will revolve equally
and simultaneously in the opposite direc-
tion, and if the frame P be turned upon the
shaft slightly in either direction, the cam
N will have its angular position with respect
to the shaft altered, and this alteration will
produce a corresponding alteration in the
time at which the acting surface of the cam
operates upon the friction wheels s s and
rocks the cannon shaft M thus effecting the

cut off at a different part of the stroke of the

piston. |

The movement of the pinion frame P, to
vary the cut off, may be effected in various
ways. In the valve motion thus described
it 1s effected by a screw R’ working in a
swivel nut T which can be turned by the en-
oineer. It may also be effected by means of
a governor operated by the engine itself, and
this governor may be made to eifect the
change either by a varlation in-the power
required from the engine, or from a varia-
tion in the speed of the crank shaft. The
oovernor which I should prefer to use for
this purpose is a piston working in a cylin-
der which is supplied with a stream of water
whose volume varies with the speed o1 the
engine, and which 1s permitted to escape

from the cylinder through a hole of constant

size; hence an increase or diminution in the
volume of the supply will be followed by
a corresponding change in the position of
the piston which is supported by the water
beneath it; and the piston in moving will
change the position of the pinion frame with
which it is connected and thus vary the
cut-off. _ _
From the foregoing description 1t isclear
that the variations in the period of lowering
the steam valves is effected, withou adjust-

| ing any other parts of the valve motion, by

90

1040

105

110

115

120

125

130



- with respect to the crank of the -engine, SO |
~ that the relation between the movement of
- the rock shaft that effects the cutoff’ and the -
‘movement of the crank is varied to vary: ‘the
- cut off. This feature of my apparatus is
| common to some valve motions which have

10

15

20

25

35
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- long since become pubhe property; it dis-
tinguishes the class of valve motions to |
which my invention belongs from that class
- in which the relation between the. movement |
- of the rock shaft, or other mechanism for
 operating the’ appamtue that effects the cut
~ off, and the movement ef the crank is not'|
varled but alwa,ys remains the same, and in
 which the variations i in the period ef lower-. |
~ing the steam-valves is e
~the steam toes or other parts of the valve |
motion so as to. vary the manner in which
they. commumcate movement to. the 11ft1110' .;
) rods - | . ERRE |
" The perlphery of the cam I have ehown in -
- the drawings for epemtmg the cutoff is at-
- certain parts concentric with the shaft to
which 1t 1s attaehecL, while these concentric
‘portions are acting upon the friction wheels:
~ the yokes will not be moved, and if the ex-
haust rock shaft be operated by .a cam of
- similar form the valves will be opened rap- |
idly, will be held open the time required, and |
- will be closed rapldly, and the rapidity Wlth :
- which they are opened and closed may be
;j-reguhted in each engine as may be best
suited to its work by giving the proper form.

to the periphery of the. cam 1n the manner |
- | T wish it to be understood that I do not limit

~ well known to engineers.

40

- The spring cam box I- have descrlbed pOS—-{_
) 'seeeee the great ‘Ldvantmo'e of: aecommodat-' S
e- | of the apparatus which T have described but =
propose to vary the same and to use the
mechanical equwa,lents of various parts of
{ the mechanism as clrcumstances may render =

ing itself To the’ 1rrecrular1t1es in the pe

[rlphery of the cam reeultmg either from a-
~defective construction or from wear; in this

- cam box the friction wheels or Wlper are al-

45

~of the

~ ways kept in contact with the periphery of
- the cam, and hence all jar is avoided, and |
the apparatus _
“noiselessly and as smoothly as an ‘eccentric
Care must be

may be made to work as

‘best - conetruetlon

~ taken in constructing the cam box to use a

spring strong enough to open the valves,
S-etherw:lse the turnmcr of the cam would |
gto secure by Letters Patent is—

50

compress the spring as far as the construc-

 tion of the cam box would. permit before

- tion.
55

- 60

_1mpart1nﬁ' my movement to the valve mo-
It is evident that much less power
- would be reqmred to operate the valve mo-
~tion if the weights of the lifting rods, lifters, |

and valves were ceunterbeleneed, ::md I pro-
pose to counterbalance the weights of these
parts by  counterbalance weights acting
through levers so as to- diminish the stmm;
~upon the rock shaft qnd toes. If 1t be
~deemed expedient to give any: lead to the |
~ exhaust valves, it may be obtained in the _'

~ usual ma,nner by settan' the e*;haust eecen—

1n- homzontml directions;
and in all others ‘where the valves ‘will not
ffected by adjusting | close by their own gravity, Springs  or

”eloemg of the valves.

"changmg the a,ngula,r posmon of the cam | tric or cam in a smta,ble pos1t10n with re- 6 5
spect .to the crank. “And if it be deemed._.

eepedlent to give an lead to the steam
valves; such lead may . be cbtained by ad- -

justing the relative positions of the steam 'ﬁ
‘and exhaust tces upon their shafts, so that 7¢
‘the valve of whichever side of the piston -

70

it is desired to lead fastest upon may be first

lifted by the action of its appmprmte toe.;}
:.upen its appropriate lifting rod.. o

“The mmprovement T have deeembed is not 75
_hmlted to valves opening. and closing ver-
‘tically, but. may be applied to mlves open-

ng and -closing at. any mdmfttmn or evenﬁ_;-_'_.l..l_f'__f*'

in the latter case, .
80

weights should be employed to insure the o

.| but may be applied to slide valves or turning
valves; as however the description I have-.-f} L
given clearly sets forth my invention I leave =
ﬁ.1t to skilful engineers to epply 1t as they- -

mfty deem best 1n practice.
It is clear that if the cam- Wthh opemtee

_ The improvement: 1st_':
not limited to balanced puppet valves alone,
85

‘the rock shaft M be made fast to the crank . |
‘shaft, the cut -off valve motion will become )
a ﬁ‘:ed instead of a variable cut off motion;

such an arrengement of my apparatus will -

be useful in many cases ‘when the work to be
_-perfermed by the engine is constant, or
‘where 1t is not deemed e*;pedlent to use the

stea,m to the best advantage.

Havmg thus described my impi'ovement:f::f" R

100 -
myself to the precise mechameal arrange-

ment and:construction of the various parts

expedient, and to meet the views of different R

constructors of steam engines. Neither do =

I claim any separate parte of the apparatus :

‘thus described which have been in common
~use prior to the date of my invention, as for =
example Va,lves, valve-rods, toes, hftmg I
“rods, cams, &c. AR A R

But

110

‘What L elalm as my- mvehtlon *md deewe:'..::--_ =

115

‘1. The combination of the parts of avalve

motion substantially in the manner herein =
j-_descrlbed so that the steam valves shall be
opened: by mechanism at intervals coincident -
‘or thereabouts with the opening of the ex-. |
‘haust valves, and that the steam valves shall -~ -
| be closed by mechanism that is mdependent}: T
~of the exhaust valves but which governs and =~
controls the tees by which the Steam valves =
are opened, in such manner that the closing
of the steam V‘LIVBS does not change the an-

120

gular position in which these toes have been 5 o

placed to open the Valves



10

- 2. T also claim the cam and spring cam

box in combination with the rock shaft, toes,
feet, lifting rods, and lifters or other equiv-

alents by means of which the valves of the

engine are opened and closed. .

3. T claim the combination of the steam
toes G G, rock shafts J J*, arms D D* D2,
and link L, with the exhaust rock shaft I
for opening the steam valves.

4. T claim the combination of the yokes
K K and shaft M with appropriate operat-
ing mechanism depending upon the move-

‘ments of the crank shaft of the engine for

holding the steam toes in the proper posi-

A o 15,576

tion to open the valves and for lowering the 15
same bodily to close the steam valves.

5. T claim closing steam valves that have
been opened by moving the steam toes or
their equivalents bodily, without changing
their angular position, the distance required 20
to shut the valves. _

In testimony whereof 1 have hereunto

| subscribed my name.

 EDWARD S. RENNICK. -

Witnesses:
H. WicaTMAN,
Hexry C. MooORE.

L
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