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{No model,)

To all whom it may concerrn: .

Be it known that I, PETER WILLIAM WIL-
LANY, of Thames Ditton, in the county of
Surrey, Kngland, engineer, a subject of the
Queen of Great Blltdm have invented cer-
tain new and useful Impmvements in IFluid-
Pressure Engines and Pumps, of which the
following 1s aspecification.

In United States Letters Patent No. 329,987,
oranted to me November 10, 1885, I described
a method of constructing engines in which
the pistons were mounted on tubular piston-
rods, and in which the admission and dis-
charge of the steam to and from the eylin-
der was effeeted partly by piston-valves work-
ing in the tubular piston-rod, and actuated
by the rocking motion of the connecting-rod,
and partly by the closing of passages in the
tubalar piston-rod by blu,, direct motion of the
piston-rod or piston itself. I described, also,
in combination with the above valve ‘LCthH
the direct opening of ports or passages in the
side of the cylinder by which supplunentuy
exhaust-passages were opened belore the end
of the effective stroke.

The engines constructed according to my
present invention are generally similar to
those described in my former patent, No.
329,987; but I do not use the rocking motion
of the copnecting-rod to actuate the piston-
valves which work in the tubular rod. I act-
unate the piston-valves working in the fubular
rod by a crank or eccentric placed on the
crank-pin.

Figure 1 showsa vertical section of a single-
acting engine, the piston-rod of which 1s tu-
bular, and has a piston-valve working to and
fro within it, as described in my former pat-
ent, but in which this piston-valve in place
of being moved endwise to and fro within the
tubular piston-valve by the rocking of the
connecting-rod i1s moved eundwise, according

to my present invention by an eccentric on |

the crank-pin of the crank s shaft of the engine.
Fig. 2 shows, 1n vertical section at a 1_1':}]113 al-

ole with Fig. 1, portions of the lower pm‘t of

the engine on an enlarged scale.
The .drawing shows an engine in which
steam is first admitted to a high-pressure cyl-

- opposite sides of the piston;

inder, is then exhausted therefrom into a re-
ceiving-chamber, from which 1t is admitted
to a second and larger cylinder, wherein 1t is
allowed to expand, and 18 then -exhausted
therefrom; but thesame arrangement may be
used for moving the piston-valve of otler en-
oines of a like kind—such, for example, as
the various engines described in my former
patent or other engines in which a piston-valve
working within the interior of a tubular PIS-
ton- 1od is employed for controlling the adnis-
sion and escape of steam from the {,3 linder or
cylinders of the engine.

A is the steam- c,hest
mitted continuously.

B is the high-pressure cylinder, to which
steam is admitted from the steam-chest A.

C is a receiving-chamber, into which steam
1s exhausted from the (,vlmdel B.

D is the low-pressure cylinder, to which
steam is admitted from the receiver C.

Eis anannularexhaunst-chamber,.into which
steam is exhausted frown thelow-pressure ¢yl-
inder D, and from which the steam can be
conducted away through an outlet, L.

F is a cylinder in which works a piston
fixed on the lower end of the piston-rod. It
serves as a guide for the lower end of this rod,
and also to form a cuashion of eompressed alr
on the upstroke, which maintains at all times
downward pressure upon the connecting-rod
and insures the connecting-rod being always
kept in compression during the upstroke.
Air is for this purpose admitted to the cylin-
der through ports I at the end of each down-
stroike.

G are main connecting-rods coupling the
piston on the lower end of the piston-rod with
the crank of the crank-shaft H of the engine.
In the arrangement shown 1n the drawings
two such connecting-rods are used jointed to
bat a single cen-
tral connecting-rod may be used, in which
case the conm{,tmﬂ* rod or link employed for

to which steam is ad-

moving the platon valve would be bent or
forked, so as not to come into contact with the
main connecting-rod. |

I is the tubular piston-rod, having fixed to
it the pistons which work in the several eyl-
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. tons . of these eylinders tmvel at the end of:

~ their downward stroke

. exhaust from the cylmder as: desembe(t in my

. before-mentioned patent. . S
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7 the direction shown by the arrow.

. of the engine are shown in the posmons they |

- arein when the piston-valve is at the top of:

- its slight endwise motion within the tubular

piston-rod, a line drawn through the center
- .0of the eecentric and the center ot the ¢rank-

. pin being then vertical.

.. ‘has been carried ronnd to & corresponding po-
. sition on the opposite side of the crank-shaft,

o 3513]1@ piston-valve would be at the lower end of

40

1nders.
for ‘eontrolling the admission .aud escape of |
‘Steam from the cylinders and theintermediate:

‘receiver between tﬂmu as descrlbed m my;'
former patent.. SRR | ]
o d l_S_tllﬂ._p_ISLO_Il.? 1]1?9 Wthh tmvels to anda
ERERERE N z.flf‘O; with the piston- wd, but to whieh an end-:
. wise to-and-fro motion within this rod is also |
~1mparted to open and close the ports in the | i
IO
. connecting rod or link, K, at the lower end of |

.. which is a strap- emblaclnﬂ an eccentric, 1,
... fixed on the: ('euter of the: clm}.h pm of thefé

. erank- sh"mft H. e

~1ts travel within the piston-rod, this line being
then again in a vertical posnzmn

By varying the position in which the eccen-
tric 18 set upon the crank-pin the times at
which the piston-valve is eaused to make its
endwise movements within the piston-rod can |
be varied, and in this way a power of adjusting |

1t has pmis formed through its Sldesaz

1
¥

piston-rod. - Its lower end has jointed to it a.

M M. ‘116 .ports I the mde& Of Lhe 10W6r en{lsli
of the eylinders B and D, past which the pis-:

to allow steam to then -

The crank-shaft of the enﬂme Iev01ves 111_;
‘The parts

“When the crank-pin-

obtained, which

sition.

air- pump that alr will be: dtaW Lo
“haust-chamber B and will be compressed into =
| the chamber A, (which before was the steam-

therewith.

339 242

the times at which the piston-valve is caused
to make 1its to- fmd fro endwise movements is
was nobt the case 1n the ar'--

rangement: deserlbed in'my former patent. -

In the drawings I have shown the engine as -

45

a vertical engine;but itisevident thdtltm]ﬁ‘ht

I have also desceribed the engine as it -

luid..
It will ‘be obvious daring:- Opemtwn as an '

The combination 'of the plbt@ﬂ or pmtons

‘the cylinder or eylinders, the. tubular: piston-
rod to which the piston or pistons are fixed,
‘the piston-valve capable of being moved end-
pwise1n the tubular piston-rod, the crank-shaftt, -
the main connecting rods or rod theeecentr 1(: REEEE
or crank on the cmuk pin, and the link con-
i necting the eceentric orcrank and the pl%ton-
‘valve, Subbtantlallj as: dlld mr the pmpo&:e -S(,l}

.-forrth
PETER WILLTAM W;ILLANS.
Witnesses:
JNO. DEAN,
ARTHUR RIC' {ARD SKERTEN,

Both of 17 Gracechurch St., London . C.

j'ébe set h@mmnt&lly or 1n other convenient 1)0-.95.55?5: SRR

000
1snsed for obtaining motive power; butitis:
“alsoevidentthatif the erank-:-shaft weredriven
by suitably-applied power in a direction the
- reverse of that indicated by the arrow, theen-
gme could be worked as a pump fcr cempress-- -

o o --_,mg alr or other elastic
As before mentloneﬂ 1n heu 0f the eceentrw;

. and strap connection butween the link and:
- crank-shaft a crank on the. pm ma} be enm-
-f.-pleyed | | | L

“from the ex- +

6o

“chest,) and from A the: compressed airmaybe
“passed into fmy suitable receiver inconnection
~The passage for the air through =~
‘the engine will be in all respects similar to
é-that of thesteam, but in the reveuse direction. I
- Having now deacrlbed my inventionand the
manner of performmg tlle same, I dccl‘uethab EEREERE R
what I claim is— | | -
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