577/75/%%

- C?/?Q/”////ﬂﬁ, o N
W/ R 77T . 1. 1870

e 1241 £ B T e .

r'Ye A _ . _ -1 R T T

:FHNJE:;MWM T o\

i K 1N B 7 ) -
ASEEE 1] '

Hi

. ' L

1l :

1 - = - i
. H r

& o

1 . £

' i

B of

1 .-r :
-k u
.!‘I ¥

. b

i

._' o
..II"“- . N i ™

b 2~
LR T 1

LI LTI

H 14 J-'
| - -
, - ! (LY

\nwvemSoe

- N.PETERS, FHOTO-LITHOGRAPHER, WASHINGTOM, D, C.




~ derstood by referring to the drawing.

~Dblock, 4, is fixed, with its point or apex pointing in

3
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||||||

| CHARLES W. WAILEY, OF NEW ORLEANS, LOUISIANA, ASSIGNOR TO NEW

- ORLEANS PNEUMATIC PROPELLING COMPANY.

- l_;zletters Pfatmt-No. 98,;72;1,': 'da;._ted J anuary 11, 1870,

N The Schedule referred to in 'these Letters

1, CHARLES W. WAILEY, of the city of New Or-
leans, State of Louisiana, have invented -a certain
Mechanical Arrangement an d Movement, to Operate
the Cut-Off Valves, for which Letters Patent were
granted to me on. the 15th day of September, 1868,
sald letters being numbered 82,184, of which the fol-
lowing is a specitication. o N o

Nature and Objects of the Invention.

. My invention consists of ‘certain mechanical parts,
peculiarly constructed and arranged, or
-gether, with the object of regulating the cut-off of
the motor, whether compressed air or steam, after it
enters the cylinder, in such manuner that the operator

of the engine. may, at lis pleasure, or whenever cir-

change the cut-off* from the point at which the expan-
- sive ‘energy of the motor, (compressed air, or steam,
- as the case may be,) constitutes nearly the whole force
- exerted to operate the engine, to any other point, very
-mearly down to ‘the end of the stroke of the piston,

and thus be able to apply the positive force of the |

~motor in-addition to its expansive power, during the

- Wwhole stroke, or at any point short of the full stroke, |

accordingly as the requirements of the-occasion may
render the development and application of the whole
power: of the engine, or of any proportion of the
same - less than thewwhole, expedient oi necessary.

- My invention -is designed -for nse in" connection,
especially with my pneumatic engine for the propul-
ston, of street-railroad cars,

September, 1868, but it may obviously be em ployed,

~or of” its general prineiples of operation, to many
existing well-known valves, and I resérve the right,
accordingly, of applying it to the operation of any
other valve, if I shall think proper to do so. o

The- drawing presents a side elevation of my in-
vention, in “connection with' a pnewmatic cylinder,
which we may suppose to be on «a street-car, for the
propulsion of'the same. o I

My invention will be better and more quickly un-

- @18 the driving or erank-shaft, on which is placed
the mitre or bevel-cog wheel, b, on the back or rear
face of which is permanently secured a wide, flat bar,
¢ which, at one of its extremities, is bens so_as to
project at right angles, as shown at ¢, from the plane
of the bar ¢ -proper, and then again downwardly, as
- shown at ¢, sufficiently to allow the double-incline

‘block 7 to be fixed transversely to it, as shown. Ag

the other extremity of the bar ., a similar ineline

precise opposition to that of block 4,

AN OUOy L blocks 4 and ..
- without essential modification of any. of its parts, |

‘with'the cut-off valves, give motion to the:

The bar ¢ and mitre-wheel b are mounted on a

CUT-OFF VALVE-GEAR, .

:Patént and making_ part of the same, '

ey

‘sleeve, &, whicl, fitting loosely on ‘shaft a, permits

them to rotate easily on said shaft, whilst-a collar,
d, that is immovably fixed in its place, in connection
with the witre-wheel ¢ on the lower end of shaft H,

-1 prevents. said wheel and bar. from. having any lon-

gitudinal traverse motion, on said shaft @, beyond -
what is requisite to the easy working of the two

mitre-wheels together. L
- Lo further secure this end, I may fix on shaft @, &

| | collar, similar to d, at the opposite end of sleeve .
combined fo- |

“Lhe mitre-wheet e, on the end of shaft H, is held -

-1n the various.positions whicli determine thé point of -

the cut-off, through the agency of-other parts, to be
presently -described, by the erank g, which is sup-.

‘ | - | ported on an are, £, on.which it rests, and is retained
- cumstances -may - require it, in an instant of titng, }

iy any position that may be required, by means of -

-suitable notches. fn- the upper edge of said are, as
~shown, L o ) | |
 On the main driving-shaft « is placed a disk-wheel,
Ly having a diameter which will bring its periphery

very near the section ¢ of the armi or bave. -
This wheel 7 is- provided with a long, open hub or

‘bearing, m, that terminates in a collar, /', which
hag a noteh in it to receive a feather-key, n,-to com-
.pel its rotation with the shaft «,-but yet at the same.
time to permit it to have a recipro
traverse-motion on the shaft a. o

ating: longitudinal

LThis wheel I carries a friction-roler, I, near-its
periphery, which is placed on ‘its axis iu such nan-

| ner as to rotate at right angles; or perpendicularly, to
and to operate the toggle- |

valves secured to me by my said patent of the 15th [ will bring it in contact with the double

the plane.of the said wheel, and at that point whicl

o incline-plane -
The roller 7, in the practical operation of the ma- -
chine, impinging against said angular blocks Jand 4,

‘becomes the means, in connection with said blocks, of "

actuating other parts, whieh, being directly connected
same, so

' the motor after entering the cylinder, at.q

n

as to cut o

greater or lesser distance from the ports of induection,

azcordingly as a greater or lesser measure of the-posi-

tive force of the same is requisite to tfulfil the re-
quirements of the time and occasion, under the chang--

ing-conditions to which the engine is sttbjected, what-
ever the special duty it is intended $o perform: for we
have seen that the wheel 7 is prevented from revolv-

A

ng on the shaft «, by a feather-key, and that, there-

fore, the roller I must 'ne_cessglrily- have a fixed posi-
tion in relation to the erank A, on the end of that

| shaft, whatever that relative position may be.

The best relation is to have the roller so placed

that it will eccupy an exactly vertical position over
| e centre of shatt e, when the erank A is at its
Jower dead-point, as shown by the drawings, because,

under this arrangement, any aceidental” disloeation

or displacement of the parts will be more quickly -
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ables him, by a mere movement of the crank g, to

| make the cut-off at any point in the stroke of the

piston which he pleases, and thus to econninize the

power of the engine to the lowest possible limit..
The further advantage results correlatively from .

my invention, that it brings into development and:

exervises the expansive principle in air, gas, or steam,

~ discernible and rectified ;. but any relation will answer,
provided only, it secures the shortest cut-off, when
‘the crank ¢ -occupies one or the other of the ter-

minating notches, in the traverse, arc supporting-.
bar f. - | | o
Above the shaft @ is a bed-plate, S, from whicl
projects npwardly a standard, 8, to which 1§ -pivoted

4 bent lever or rock-armi, o, at 7, the pendent arm
of which is notched at its extremity, to receive the

periphery of the disk-wheel I, whiclr comes above

the upper surface of the bed-plate S, a little way,
through & narrow cleft or opening in the same, as
clearly seen on the drawing. | -

The horizontal section of the rock-arm o, whicl is
somewhat longer than the pendent section, is directly

‘connected, by an articulating or pivoted joint, to the
lower end.of the bar P, which leads to and operates:

| tlle'..cut-oﬁ;' which I need not deseribe, since the same
is fully described in my patent of September 19,
1868, to which 1 have already referred. |

T now proceed to describe the action or -operation
of my invention, with reference to the valves de-

scribed in said patent, although, as I have before re-
marked, it is equally useful, and may be just as easily

W

applied to other cut-off valves.

‘Referring to the drawing, we will suppose the posi-

‘tion of the parts in an engine in actual use to be the
same’ thereupon represented, the crank being at the
dead-point of the downward stroke. -

The craunk ¢ of the cut-off is in the mnotch marked
1, and the lower induction-valve on the right-hand
side of the cylinder {, open. -

Now, as the crank moves forward, the angular

~Dlock-7, on the bar ¢, comes.in contact with the roller
¥, and forces the disk-wheel I to the left, and,' with it,
the pendent section of the rock-arm o.

rod P, and thus closes the valve ¢, before the piston
has accomplished more than a few inches of its stroke,
and, hence, leaves the expansive force of the com-
pressed air, gas, or steam to finish the stroke.

By changing the crank g from notch 1 to the last
notel in the other extremity of the supporting-arc
£, the bar ¢ is rotated - sufficiently to carry the part j

around, to a point which will prévent the roller 7, in

consequence of the relation - of the same to crank A,
from -coming in contact with it; and thus, through
“the intermediate mechafism, closing the cut-oft valve
until the piston of the cylinder has accowplished

nearly the whole of its stroke; so that-the positive

force of the motor is added to its expansive power,

to drive the piston to that extent, which, obviously,

will develop a far greater power in the engine than
would be the case it the expansive emergy of the
motor were chiefly depended on to operate it.

- To reduce the measure of the positive or ‘d'i'recb_'
foree of the motor, that is applied to any point of the..
stroke less than very nearly the whole of it, it is only

necessary to move and fix the crank ¢ in that inter-
‘mediate noteh between the two .ontside notches in
the supporting-arc f, which will cause the valve to
close when the piston-head-or follower has. reaclied

the desired point in the cylinder. Hence, it will:be |

perceived, my invention puts the control of the cut-
off completely in the power of the engineer, and en-

This elevates
“the lorizontal section of said arin, and with it the

‘when employed as a motive-power, to that extent

that the whole power thatis contained in either, when
at higher préssure than is needed to drive the engine,
is utilized and made available i practice. |

T am aware that several inventions have been made
antd patented, which propose to develop or bring into
use the complete exparnisive power of steam, but they

are all, when analyzed, mere modifications of the.

throttle-valve, and there is no existing mechanical
arrangement, so_far as my knowledge extends, thab

does develop this principle in point of fact, fully and

completely. - | -

" Ty illustrate the value of my invention, I will sup-

pose that I have in the boiler, tank, or reservoir, a

pressure to the square inch of three hundred pounds, -

and that to run my engine, I need only ten pounds to

the square inch on the piston. - |
Now, to husband this excess of power; by letting

only just enough of the motor into the eylinder to

exert a pressure of ten pounds on’ the piston by its .
expansive energy, to the end of its stroke, is what 1 |
accomplish by my invention, in connection with my
togele-valves, which open instantly to their widest
extent, and hence admit the motor with its full Tores
to start the piston on its stroke. B o
~ An eccentric, D, on  the driving-shaft ¢, by means

of a yoke, I, and cam-rod T, opens the valves v and

w i the usual manner, whilst an arm, Gy that is se-

cured on the outer end of the piston-rod, by means of

a rod, G, operates the eduction or discharge-valves

v, o | |
I ¢laim, as my invention—

 1.7T'he mitre=wheel b, and flat bar ¢, in combination
with the disk-wheel I, and its friction-roller £, when
these parts are constracted and arranged on the shaft
¢ with respect to each other, and bperate as described,
for the purpose set forth. = ..
2. The above combination, in combination with tlie
rock-arm o and rod P, as described, for the purpose
set forth.. | . |
3. The shaft «, mitre-wheel b, arm ¢, with its

1" double incline-plane blocks 7and ¢, disk-wheel I, rock-

arm 0, and rod- P, in combination with the mitre-
wheel'e; vertical rod H, erank g, and supporting-arc

f, when these parts are constructed, relatively ar
ranged, and operate

as described, -for the purpose
set: fortl. - o
4. The-above combination, in combination witl the
eccentric D, yoke B, and cam-rod ¥, as described, for
thie purpose set forth. | .
5. The combination and.arrangement of the parts
embraced in the foregoing claims, in ¢combination with
the cut-off valves of a steamn or pneumatic cylinder,
as berein described, for the purpose-set forth. |
| - - C.W. WAILEY.
Witnesses: . o
Rurus R. REODES,
FRANELIN ROBERTS.
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