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ON THE INVENTIONS OF JAMES WATT, AND HIS
MODELS PRESERVED AT HANDSWORTH
AND SOUTH KENSINGTON.

(For ittustrations see pages 69, 13, 13, 16, 11, 92 and 93.)
(CONTINUED FROM PAGE 51.)

It:ih"iﬂd be noticed that what is now commonly known as
ver, 3e-acting pumping engine has the stuffing-box and
In} l:nd the equilibrium valve.

arran e° Patent of 1782 Watt states that there are various
that l%el;:ents' that may be made of the several engines, but
no donbt’:s glven only those that appeared the best, and this
The sty 18 the case, and is what a patentee is bound to do.
takes ¢, Or has found a'model at South Kensington, which he
Probab 8how a transition state, or form of engine that may
gine 1 5; Tepresent an attempt to produce a double-acting en-
chaiy Y two sm§le-acting cylinders, connected together by a
F‘g‘"el' a palley as follows.

+ 4/, shows two single-acting vertical air
fal:cd:g ‘t‘;some little dista.nceg apart, angd with Below
& e_ic > them ; and there is an unique arrangement of two
Recteq btmg vertical cylinders, having their upper ends con-
Seting v’; Passage without valves, but the pistons having self-
belog “:h:es in them, opening upwards, so that any steam
A chqjy Rer piston could pass to the upper sides of both pistons.
and jg p _oBRects the top ends of the piston-rods together, and
that tbpemd S over a pulley or drum to which it is attached, so
in the cylir:;;,:lu reciprocate, if the pistons work up and down
To th; s
holdo :‘Y_xu drum is attached a long crank-pin, which could take
erea Pump-rod, or a connecting-rod. .
bottom, 5;0 conical valves to let steam into and out of the
Wardg fmo the cylinders, and in each passage lesding down-
ting in at.n the eduction valves there is a small pipe, termina-
Watey, ﬁet of pointing upwards, no doubt for the injection
ore wag OW, although when the models were first examined
lo tomt the slightest indication that these pumps be-
that the ﬁ'he cylinders, it appeared probable to the author
Amingt oy some relation to each other; and on farther ex-
holeg wo:l’ (P Wo dowel-pins were found on one model, and two
giellu ﬁtteg; 31‘11::. f;n the other mol;iel, lilm:o which theh;lo‘;el-
’ at once proving that the supposition that the
°“80<Lzoh“ch other vyaa cor%ect. pposition v
Pamy; ave a model of a double-actin,
Tod g:?:gaor other reciprocating motion, mﬁ
of i.-,nk' With the pressure of the steam always on the top
Other of 41, o 204 8 vacuam formed alternately under one or
Pipes . On; Pistons, by injection of cold water into the eduction
Charge the With air-pumps to keep up the vacuum, and dis-
dongeq ‘t“tn', and the water of condensation, and the con-
been noticem‘ This is an arrangement that has not before
Xtant , ,ng’i:'.‘d of which, it appears, thers ié no desoription
tive geNiug of J? n:egov{a 1:etx.mnple of the ingenuity and inven-
Jrand invention in this 1782 patent is the use of
action, ¢}, ty; and so thoroughly did Watt understand
Woulq ty) \1¢ he has drawn a good indicator figure of what
Were oyt oﬂ.place in the cylinder of an engine, if the steam

This §p, ¢ OR€ quarter of the stroke, See Fig. 25. -

w, andg:;:'f:he anthor finds, is identical with Marriotte’s
%n'trucm H T from the true expansion curve that the author
Portion ¢ thmm Pambour’s table of the bulk of steam in pro-
figure goes, @ Water that produced it ; that is, so far as the
Pressypg tot"' ¢ to an expansion of steam at atmospheric
28, goes to &"‘“,tlmes itsvolume. (The suthor's diagram, Fig.

At thiy point“‘.‘“ the volume with 120 lbs. steam.)
§h° cati %, it may be well to leave the oconsideration of

9, Page 43 ofn for a moment, to exaniine the drawing, Fig.
the lnventi(;uuof‘ ttl?: ??11:;1;3 it is b’lglieved is at the root lof

eyl or. his consists of a simple,
tnd clogff a:r about 2 in. diam. and 8 in. stroke, open at l:;op
Platoy, is tom, and with a cook and pipe to it; the
Above, apq  gounected by s light ohain to  rocking-beam
atta, tlf 0 fagtened to the other end of the beam is
i:.hwr end, “pPPer end of a good spiral spring, fastened s
be 0 moyip, i here is a long light finger on the centre of the
o low vqq efm': front of a large segment. Now, if the pipe
bgef“’d: the de ected to an engine cylinder, and the cock
top‘ icated, gl?.e of vacnum in the cylinder would at omoe
' of the isto onl remaing now to attach a pencil to the

Per op o {’o u-rod of this indicator, and move a sheet of
—— In frent of it, to and fro, as the main piston

arrangement for
as a connecting-

-

AND THE INDUSTRIAL ARTS.

below

of the engine moved, and we have ** Watt’s Indicator ” as used
by himself and all his people for very many years, in fact up
to the author’s time, when he saw the instrument in Mr.
William Beanett’s ssion in Manchester. Mr. Bennett
then showed the author’s late father how to take indicator

res, of which some are shown in Figs. 28 and 24, Page 48,
taken by Professer Cowper in 1840,

Mr. W. Bennett was originally at Soho, and on going fo
Manchester and joining Mr. Wren, he became Messrs. Bolton
& Watt’s agent there, for indicating their engines and taking
orders for the same.

Our member, Mr. Henry Wren, has very kindly made the
author a present of one of these indicators, shown in Page 49,
Figs. 20 and 21, and it i3 now before you : you will see that it is
just like engravings of Watt's indicator in the Encyolopsdias.

‘Watt goes on in his specification to say that when the steam
is cut off at one quarter of the stroke, there must be an equal-
ising arrangement, to enable the pistoun to complete its stroke
when pumping; and several plans are put forth. In one,
Fig. 22, Page 49, there is a small fly.-wheel with a pinion
mounted up above the cylinder, the pinion taking into a toothed
segment on the end of the beam (in place of the old ‘¢ Horse-
head ). The piston-tod has a rack attached to it, also taking
into the toothed segment, so that at every stroke of the engine,
either up or down, the fly-wheel must start from a state of
rest and revolve rapidly and then stop, and in so doing would
of necessity take a good deal of power to overcome its inertia,
and would give it out again (less the double friction towards
the end of the stroke. Another plan is, to mount a weight

.high up en the top of the beam of an engine, so that it should

be somewhat lifted, in starting from either end of the stroke,
and fall somewhat after passing the centre. Another plan is
that of a loose weight, to roll along the top of the beam and do
the same thing. Again, one plan is to have two hrﬁ::ort-
stroked, open-headed pumps, one attached to the on
either aide of its centre, so that one bucket rises while the
other falls ; and there being a trough between the heads of the
pumpe, the water is intended to flow from the one to the other,
thus giving the engine more to do at the commencement of the
stroko."s:s gsining a little towards the end of the stroke, by
the weight of so much of the water as has flowed over in the
time,

There are also, several arrangements of levers, to give a
variation in the_Jeverage during the stroke, so that the piston
shonld have more to do at the commencement of the stroke,
and less to do at the end, when the steam was gradually losing
its pressure from expansion.

hus, in 1782 Watt had made a thoroughly good rotative, or
mill engine, and an economical one also, though it does not
appear that he actually use any considerable grmnre of steam
at any time. This engine is shown in Figs. 30 and 31, taken
from a model in the South Kensington Museam,

One form of engine he describes, and which he calls & com-
pound engine, consists of using two oylinders of the same sise,
and then, having used fall steam in one oylinder, he lets
that pi stand still whilst ssrt of the steam expands
into m::d cylinder, and finally the steam from both is
condensed.

o

In the patent of 1782 is described the plan of allowing the
iston-rod of an engine to pass out through a stuffing box in
ghe bottom, the beam being placed below, like what is now
known as s * Bull Engine,” (Figs. 28 and 20.) It is
believed the name arose from an engineer of the name of Bull,
who put some up in Cornwall, and whose son wentinto partner-
ship with Trevithick, at the'time that James Watt was com-
plaining of their infringing his first patent for the condensation

" of steam.

It is a remarkable fact that the model from which this
diagram was taken is almost exactly the same as the engraving
at page 59 of the * Life of Trevithick,” the injection jet being
in the eduction pipe, as shown in some of Watt's drawings,

Watt, in a patent of 1784 describes an ingenius method of
0 ite directions, by two con--

obtaining rof motion in
necting rodsufrrybm o crosshead at one end of the beam of
an engine (Figs. 82 and 83.) Inasmuch as one shaft is

laced somewhat lower than the other, that rod is jointed to &
E_)wor part of the beam, so that beth may tarn the centres at
the same instant. 1 r
tolling mill, and the higher one drives the top roll. This
was probably intended for rolling metals for coining. The
goaring by spur.wheels carries the power to another mill for
'h !

itting. . .
In t%o same patent the ides of a steam carriage for common

The lower shaft drives the bottom roll of a '



