o ' Sheet /-2 5eets
N Aberion, '
- JrEccaliyg St Lrgire,
N 55/ _ Futented et 3/ 7854,




855

N Abierion

JZ&@?Z[ < '2;.2&&/:.

SIECInFOCaling 5??///77 Z}Zy/)zi, o

Fltented Uct 37, /854,

h 2j1 | ol oo B Y
/#"
//
Tk
ig | x
l I F . 4
K;\ |
a1
L
i1l %4
H H
S i .,
. Ry ‘ N I I .
' . - | +XE uu’
I.I\-.“:u-i ] ‘\
li‘ . 1T Tk
EEEDNAM
SR il. 1 S SR P
—————————— ' e A
-r"'f “'-.. f ""-.*‘ ;-" - . |
- i " |
J_..r-"’ I ! | ﬂ\ .""‘._\ 1
. : 1 .
7 : 0'1 O INE N .'|
’ ’f \\‘ 'I.‘ \“
,"r N e \ :
F, ! I::__ \
7 t ! \
‘IJ '] .f : I | \ - :
‘ : [ | 1 1
R 1} s b, - :__“}_ 1
! I I: I i i I "I I . :
MR H :
B ! - !
| I I-I o | y
o 1 1y Of LAV (U o I § ,, ,'
et 0 A \ ., ', | Y‘
1 | ‘f .
. | ! .
v / .
‘J' p i |;'."' I'i ; E\
" ’r,."#- . Jh'ﬂ‘ J’J
O[’ . b /! :
' L O : f';
A P
.\""u. —#Hf _,."",
b f’
~—— Treve nkor;

....

N.PETERS, PHOTQ-LITHOGRAPHER, WASHINGTON, D. €




IIIII

- Unrrep StaTEs PATENT OFFICE.

NATHAN ATHERTON, OF PHILADELPHIA, PENNSYLVANIA.

IMPROVEMENT IN STEAM-ENGINES.

Specification forming part of Letters Patent No. 11,851, dated October 31, 1854,

Io all whom it may concern:

Be it known that I, NATHAN ATHERTON, of.

the city of Philadelphia, and State of Pennsyl-
vania, have invented a new and useful i1m-
provement in the construction of steam-en-
gines, for converting the reciprocating motion
into a rotary motion and for operating the
slide-valves of the engine; and I do hereby de-
clare that the following is a full deseription of
the same, reference being had to the annexed
drawings, making part of thisspecification, in
which-— |

Figurelis aside view of a steam-engine and
valves with my improved arrangement at-
tached. Fig. 21s an end view of the same.
Fig. 3 is a view of the guides and driving-
cylinder as seen from below. Fig. 4 1s a side

- view of the detached part of Fig. 1, with a

modified arrangement for working the slide-
valves. Fig. b is an end view corresponding
to Fig. 4.

To enable otherg skilled in the art to make
and use my improvement, I will proceed to de-
scribe 1ts construction and mode of operation.

A B C D, Fig. 1, represent the cylinder of
the steam-engine.

'E F G H represent the steam-chest con-
taining the ordinary slide-valves.

I X is the valve-rod. 1L is the rock-shait.

P P’ and P” P are the guides on which the
cross-head Q Q' slides, Fig. 3. |

d is afriction-roller placed upon the head of
the piston-rod, which rollerrollsin the grooves
¢ ¢ and ¢ ¢” as the piston moves backward and
forward. |

T U W V is the driving-cylinder mounted
on the main shaft 8 8. It is a hollow metallie
drum of cast-iron or brass, and has two helical
grooves, ¢ ¢ and ¢ ¢”, formed on its surface by
the screw-like projectionsa ¢’ ¢ ¢’ and b b" b b”.
These grooves start at the line ¢ ¢ and extend
around right and left in the directions ¢ ¢ and
¢ ¢’ to a line of the drum diametrically oppo-
site the point C of the line C C, forming a
double inclined plane or screw, the pitch and
diameter of which are in proportion to the
length of the stroke of the piston.

g ¢, Fig. 1, is a small inclined projection ex-
tending radially outward from the drum and
supported at its center on a small rod or shaft
which passes diametrically across the driving-

| shaft £’ an inclined projection, % 7/, similar

to ¢ ¢’,1s in like manner attached. The in-
clined projections g ¢" and & /' extend radially
outward a short distance beyond the projec-
tion & & and b 0”. Two small friction-rollers, ¢
and ¢/, are placed upon the sliding rod L Y in
such a position that as the driving-cylinder re-
volves the inclined projections g ¢" and & k"
will alternately press against the roller.¢ and
the roller ¢, and thus at each half-revolution
of the driving-cylinder the connecting-rod L Y
is alternately forced backward and forward.
Through the medium of the rock-shaft I I and
the valve-rod X J the slide-valves are so acted
upon that the steam shall be admitted behind
the piston when the piston-head is at that end
of the driving-eylinder nearest the engine, and
vice versa. |

If it be desired to reverse the direction of
rotation of the driving-cylinder, then the
projection ¢ ¢’ is made to revolve upon the
small shaft f f’, so as to occupy the position
g’ ¢”, and instead of pressing upon the roller
¢ it will press upon the roller i. As the pro-

jection % &/ is upon the same shaft, f f', a corre-

spouding change inits direction of inclination
will take place, and thus the slide-valves will
be so acted on that the direction of rotation of
the driving-eylinder will be reversed. Inor-
der conveniently to revolve the shaft /' /" and
alter the relative position of g ¢’ and  #/, these
projections ¢ ¢" and & ' are geared in the fol-
lowing manner: A circular metallic disk, m n,
turns upon a fixed center at o. A lever, p g,
projects from this disk. An arm, s{, connects
the disk m n with the inclined projection ¢ ¢'.
When the lever p ¢ isin the position indicated
in Fig. 1, the projection g ¢’ is in the position
shown in that figure. By moving the leverpq
into the position p ¢’ the disk m n revolves on
O as a center and occupies the position m' #',
and the arm ¢ s forces ¢ ¢’ into the position g”
g”. As Il is attached to the other extremity
of the shaft f f’, theinclined projection A 2’ at
the same time time undergoes a corresponding
change in the direction of its inclination.
Figs. 4 and 5 exhibit a modified arrangement
of the inclined projections g ¢’ and 2 2'. In this
modification the inclined projections g ¢" and
h & form part of a thick metallic rim. (Shown
in Figs. 4 and 5.) This metallic rim 18 sup-

drum. To the other extremity of the rod or | ported by spokes 12, 3 4, and 5 6, radiating
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. from a central hub, 7, whlch fits upon the '
- - main shaft S § and revolves with it. When it
. is desired to reverse the motion of the engine,

. the rim is to be turned half a turn in advance |
. of the revolving dram, so as to brmgthe plane -
-k R into the position occupied by ¢ ¢’ and the

- plane ¢ ¢ into the poswmn occupied by # ',

)  and thus change the motion of the Sllde valves
- and reverse the action of the engine. . |

. Having thus described my 1mpr0vement I’
do not elalm adriving-cylinder having screw-

- likegrooves, inco mbm&tlon with a piston-rod,

- for the purpose of converting 1eclploca,t,mu~ -
- into continuous rotary motion; but |

What I do claim is—-

- L1E.S501

The connection of such a cylinder-with in-

NATHAN ATHERTON
Wltnesses i

ALFRED C. Gowm‘f-***
CHARLES D. FRDEMAN._

-elmed projections, constructed and arranged e
| substantially as herein described, for operat-
‘ing the valve-gear by motion taken directly -
-from the ecylinder, whereby the proper lead =~
| may be given to the steam, whether the cyl- =~ =
‘inder be turning to the rlght or lett, and the
engine iIsrendered more convenient, compact
| and durable than any heretofore known in
{ which the axis of the drwmg -shaft is parallel
'to ‘bhat of the plston o
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