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AD. 1782 .. .. ... N° 1321

Steam Bungines,

WATT'S SPECIFICATION,

TO ALL TO WHONM THESE PREZENTS SHALL COME I, Joums
Warr, of Dirmingham, in the Connty of Warwick, Englocer, susl gresting,

WHEREAR His wmost Exeeliont Majesty King Goorge the Tldndy by His
Lettors Patent nador the Great Sedd of Great Beitaly, bearing date at Wests
md yesr of His ;eig 5

minster, the Twellth day of Mavch, in the twenty-ss
did give sod grant uste me, the said James Wath, His evpocial Hoanes, foll
power, sole yoivilege and suthority, that I, the satd Jonws Watd, my R,
adiiors, and zaxgns, should and lawhilly might, dering the term of Vo
therein expressed, nioke, use, oxsvelse, and vend, within that part of Ub
Msjosty’s Kingdom of frveat Fritadn ealled England, His Dowinion of Walss,

and Town of Berwick-apon~Twesd, wy Invention of = Cexrare Nuw Tnsove-
wewrs vrow Svsdw o Frer Besiysy voz Barenve Wares, avr sveny Bamranrear
Fuzenssy, awe osrrary Now Pooss or Macrawmw azerooany vo tup samm;” in
which sald revited Lotters Patent is contained & proviso obligng we, the seid
Jrones Watt, by s fnstrwment T writhog onder my bared and sod, v ease a
particular &iwmg}ms‘ of the nature of my sebd Invention, and in w‘imi‘- RS
e o dn b b performed, to be twniled in His Mapety's High Conet of
Chenesry within four colendar nenthe after the date of the sald Lettors

Patent, as in and by the sabl Lotters Patent, relation belng thersunte E'mi,

20 wmay niore st large appear
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NOW KNOW YE, that in compliome with the sald pravise, | val
James Wit do herely declave that she natws of my sadd Invention, and the
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o purfornnd, v desert
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ted amd savertined in

wanbper in which the sane & o

mannee wnd Rirm fol;m\ gy that is @ say e
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explabn the meaning of certain ii}i‘i}‘f{; which e uaed i ﬁm speeification,

Prest, tla (‘\i% sl o stodi v powoers of stesan

o are engloved o work the (,?i'i"‘ii‘r{?‘.; {}f wh atever fovm i ﬁiié?l\jf o wade,

R N I S < 3 4
oy s mont eommsuly made evlindriedd the piston 1 @ Buves

N

dovwn ov Lo osnd o zho evhinder, aud Hited
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aF by eontact with oflee cold bndins, wBivh coundensers gre sitagde oty
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nicans of pipes wlded e spenad G Himge, of those pipes eatlod

voeouivivaner foreaenying

; E B - . 3 b3
edhstion pipes whield ol oo thoe oy
e the vondensed steany, sir, sl wader of Injevtion, aeo thumeselves wsed S
hol wwaler pmaps are puigs oy oty

thee alr and hoatsd wuter from the
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tha pviing fv@.\ oF \etezf‘n;s‘a vonsiet of the CHRERLE 41

m oo

i
he piston of

part or 1,-4*1‘\3 ton of the sheeint o e

\-’:lix sd

vt ther elastle foress, wherewith the said steam ospands Stself In provending
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tre vesapy larger spases, as the

‘

i
wtions of th of the strebe of the sadd plator, snd S opplying

paria ov

mm&zm L""Eurs of devers ov other conteivasees to owase the mwsgual powers

whereeith the steanseds upon the platu to produes snifovn offests o working

the pumps or other maehbuny vequired to be wrongls by the said cogineg,

5

whereby vertab Jarge propoviions of thy stewm hithorto found nocsssary to do
the sume work ave saved; to expdain whish priveipal or fmprovensut 1 have

dulinsated 8 se ‘:Rm of a hollow aylinder ¢f Figuwee Iat in the snnexed Drawe
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sy 1 e:f»‘s‘ arecd other Frrpos

’. p{wi‘a:zm}};' m:.:t at thi\ }:f.s»;s-*f.\._:* emi by it betton € iﬁ),

no steam to pass iy\ it The said piston & sux;wnﬁ 3 ?s\ a vod {ov mm} {; i,
which ix eapable of sliding theough & hole tn the eover {4, B} of the avlinder,

15

far of osakwn or

sad its ebranforence v msds ale sud stewn tight by a o
ather proper materils wall preased, sl contained dn the box O and near the
o of the wylinder there 3s an opening J, o admit steam from 2 boller, The
whole sylinder, or 25 wock of i a8 possible, is fnelosed In g esse M, 3 con-

trdning steam, or otherwise s nalotdned of the same 'Em;zt‘ with botling waten,

or of the stean: from the bu e _ihasa thivgs being thus sitantad, and the
186 top of the eylinder, leb the space of

ﬁiusfef suder t.}:;ge, pzsﬁ'-v' b exbousted o smptied of air

staany, and other fulds, and let there be o fren prasagr sbove the
for the entry of stoam fran e botler, and suppose that steam to be
sone density ar clastls fores a¢ the atmosphere, oy able to sapport c::{}iu;m‘.t *::-_ir
that the prossure

S
1%

or elustie power of the ssid stestn en svery square dnchoof ik

3 \

side of the piston will be nearly fonrtes powsuls wverdupols X‘\‘"\"‘.‘»ff})f, sl tm{
the said power were srapleved 1o aeb upor the

of 18 stroke, and to work o paunp s pe ma;m miiwr Tmmetiatudy %w t.i:m »g_:.istim
rod prolonged, or through the mediom of & working beam or fryegzt {ever, ua

is usual in stean enginey, it would ralss § S g}z the whols lengtls of its stroke
s volamor sobomms of water whess weighs should be eguad ot }mumds fiay

sach square ineh of the wrea of the pdston, besides overcondug all the frldiome
angd via im\r TS Gi':' t?:‘x% w ater, and tizf, y arts of the mae Es' w0 enging }Sm slp-
of the

stesan fron th
mieci ta tise polnd K twe St

e of ther sadd phato, } ay that
by

;rsmi_er o isse ;m'?e{:tiy shut 'whm'i t}ze pistan bas dese
or one-fonrth of the length of the stroke oy winth

when the piston has deseanded four feot or one-half of the lengeh of the steake,

the elastis power of the stown would then be eguad to seven pounds on cach
square ingh of the are of the piston, or sue-half of the orviginal powsr ; aud that
when the piston had arrived at the pf,)im P, the powsr of the steam wonld be
one-third of the original '§m‘es'm’ ar four puands qud twosthivdy of a pound wn
esch square ineh of the pisten’s aves, Qn(i that when the platon hed andvd &
the bottom g sred of it sty ske, that the elastie power of the steam would be
ong-fourth of its original power, or three pounds and one-half pound on such

square tuch of the sald aven.  Aud Ifurthor say that the elastio power of the
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Watt's Tnprovsonents tn Steam Fngtwes for Raisin 5 Wader sl other Hrposes.

4 o

e at the ether divislons, marked in the lengths of the sald eylinder, are
sented by the tengt he of the horbrouial lives o ocdinates of the aurve

SRitY

¥, ¥ alve narked or delinested in the said ovlnder, and sve expresse
dectual fractions of the whole original power by the nuwmbirs written spposite

1o the said ordingtes or horlzontsd Huess nud T also vay, that the sum of all thess 5

powery s groater than fftywseven Inmdred pards of the origiual power, mul-
tiplisd by the leugtho of the oylinder, wherehy it apprars that only ene-fourth
of the stomn necowary fo 1 the whole oylinder is employed, and that the
effect produced is oquad to more than one-lalf of the offect which would have
Toun }'sz‘i\éuewt* by ous whole eylinder full of steam, if 1t had been mboitted &
enter frecly wbove the piston during the whole longth of ity deseents eses-
spaently that the sald new or sxpansive engine I capable of susily suising cobumug
of walsr, wheoss weighty ave oral o five pounds on every spuame & nﬁl of \-Em-
aven of s piston, and that with i)ii}{!e-ﬁ“?fﬁl of the contenty of the eylindsy of
steatiy o mi b 3t remambered, though for exuaply’s sake I have mentivned
e adodsston of onefonrth ot i;iw eviinders foll of steao {5 bolng the most
conventang), that any uther proportion of the 88 of & syHader, or any other
dimengions of the oylinder, will produes slodlsr effoets, aud that iu pyacties T

astoally gy vary these propovtions as the sase requiresy and aleo fo some cuses

I ol the rsquired quantity of steans to enter below the platen, and T pull g

§
the plsfon wpwards by soms exterpal power sgainst the chetie foren of the
steam front the betler, whieh then shvays freely eommandeates with the apper
pagt of the eylindir, sud wideh prodeces similar cifbets to thow Qs-\er'?:e&

foat the powsrs whiek 3«: stogay exerts being uneqand, snd the weight of the
der fo b valsnd o other wank to be done by the engines betng supposed to
sterpolly throvghout the length of the stroke, it is necossary bo render the

whale getiug ismv ars wqual by other weans, ¥ pevform thix first, by menns of
twes whesly or sectors of cireles, one whick ds atiashed to the puwp ralds, and
the other $ &iw piston rod of the engine, and whinh are conneuted tugethur
v mwansof rods or ehainy or otherwise, so that the lovers whereby they ast

we aintber decriase and inercase respeetively during the sspent or

st of the plabow, oo neardy fn the ratios required,
This wethed, nwehandan, or cpnirivancs s deltnented tn Fig, 24, nod ahe Hs
spphisation to one of my new iovented steave engines, the scle we and benwfit

o

of awhich was gravted fo we by su Aot of Parliament, passed in the ftconth
yoar of the refgn of His pressnt Majesty.

The operation of the wuglve with this new mechspism added te U is
deseribed as follows i~The plston A being st is highest place, and the part of
the evlinder vnder it exbavsted of steam and siy the regulating valve whish

e
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Wats Improvemente tn Stegm Fngpines for Relsne Wader and olfier Prrposes)

admits the sten to euter below the pi'\m‘m belng shuty soad the walve I which
aHows steam srouir to pass fo the condemser (G K.} baing opan, in ovder to

madntaln 7 poed vaousmy, the fop reg ﬂxtmﬁgj vabvn

Ta
i3
&

s opened, and pram
'i? s stenm from the botler to enter awed aot vpon e piston, which then b

tor descend mnd to poall rovnd the whesl or sector of o ofreds tewhich it fs hag,
Wheat the point § of thes wheel hos moved to B, the piston lns dessemiad
twe fort, and Voof the wheel 16 which the pump rods or other nwchivery
Wron rht by the sugine are sogpended, being pullad by the vod {8}

twith the other wheel § 18 T, U), wi i hava moved throgy!
V W, the repulating valve B is then shat so thet no mweaw
admitted from the hotler during that stroke, but the plston continge

Uy vistoe of the expansion of the stosmy, snd whent the polnt QU is sovw W
the polnte B, & T the point Vi come to the polnts W, X, X, &,
vespuotively, desoribing spaces wideh are nearly proportional to the powas
of the steswn ut the covresponding points o the desernt of the pivten. When
the piston s made its siroke and v come to the bottom of the eylinder, the
ygg‘tjsﬁ:{.}l}ﬂ‘ vabve B iy shut and the vadve B v opened, by which means the
seam passes feom the part of the exlinder above the pisten to the part bulow it
h} thee pipe €, snd 30 restaring the equalibriony, permity the platon to ascond to
its position. The regelating vadve Fix then to ba shot, and the exhunstion
regulating vadve F s openeds the stens ruhes inte the sduetion pipe 0%, O
where 1t meets a jet of endd water whick sutors through the tnjection pipe H,
which i opaned fmmediately before the regulsting valve Fo The vontuet of
thix cold witer Tmmadiately reduces the stesm 1o water, snd produess 3 vacum
snder Cno plators, aned thereby suablis the elaatie foree of the stewn to astagsin

v

ppon it /s Ems heer duseribead ;) ordnstead of Injeeting cold watwr tuto the

R
domer or ednstion pipe fteelf, 1 hi’i‘fn“ f-}w steany Into contaet with ton plates
s pipes of metad w hioh have thelyr sxtornad swnfaes eovled by confact with

water or sther cold mutter. The condonsed steany, the Injection wator, ared the

»

air which enteved wib it or any other ale which has entered by other resans,

proceed by the eduction pipe to the air puop K, and passing the vabues of

it boeket or pisters are refoined apd Hfted wp by & an the return of the
steoke, and therehy are thvown fnte the hot waler pamp I, whish by the
next stroke raises up zz,_ml‘i delivers thers Inte the atrmespheve, fromy whenes
patt B returned e the beller to wupply s covswmption of water, awl
&3

sl remalnder dn conversd away foroany other purpose, o runs fo waste

Lo

3

Another varlety of thiy mwthod of epaliving the power i delineated in
Figwe 3d. The piston 38 sspended fo the sreh & by mears of 2 chali w
otherwise, and the pomyp rod i sespesded te the avel B0 The pelmary o

oy

/
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§§'?.sg"§‘s 3}.’*«‘}?}"{}':.'d?}i.ezi??f‘s i éwmwz fﬁsm»sw for .s‘.’z.ﬂss_ssm M alee aned ethey FPavposs,

sedinder el A by pwesns of the som G, Boand the red or ehain QO €, aets upon
the working beawt B, G, to the arek of which the pwap rods s suspended, by

wi u‘h means, while the plsten f?{ cends theongh the epad aprees § KL KL

¥

*’*& P :\mp rod Iv moade fo sscen ei i‘tmmg%} tha quusﬁ SpReEs

steam /b ﬁ}e rmg:r‘(’m{* points, My second msthoed oy 13}6‘:*?6‘. of meshanizm %’Gr

s

squalizing the powersof the steam B by moenves of chadug, wideh e wnmd apon
TR

piesd and woand off nuother me the pidton deseonds, which spirvals are fixed

8

npan two wheels er sectars of

siredey to which the chadns of the piston and panp
rads gre attached, snd i representud i Figues $the The platen B suspended
from the side A of the whest A, 15, and the puawap rods from the side € of the
wheel DY, O, whish whesd D, € bedng pulled by the dlatoy I, RUK, the points
of Hta clrevndferenve wove through the wnegaad gpaces K L, L M M N,
N O, {alvust oxsetly proportioned fo the powers of the ateam) while the

pointy of the drevmference of A, B move toongh the ognsl spsess B F,
Fo 6 HOH L My thisd wmethad or plece of mechanism for eyuadizing

the powers of tlu sterm 18

S
oy
"1
o

”

g friction wiwel or wheels sitached to
or suspendad from e secter oy whesd, :md seting vpen o eweved or seaght

5 R

pseek of mmother seutor wheel or working bemia,  Twoe modes of this conteivanes
are delineated in Figs, 5th and 8ib, of which & & only nee

o
N

sary to obserye

that the pistons of the engines are yaspendud o the arches &, &, and the punp
rocheny of the working bewas By B, and that these pontrivances
sfford the means of cyualising the powers of the stearn very exaetly, My fourth

method o plaee of mochaniam for epalising the power of the stews I8 by
H : A

roda o tha

?hu eanidre of suspovision of the working beaw or grent kover o changs
he I
> and do which the puowp reds

Y daring the thee of the stroke, whe z‘s\in the euil of ar to whid

ston 33 muperded becomes Em;ﬁ‘ 3y, and
e i%liﬁ'g,?ﬁft'ii‘i-:?\'§ beromes sherior, vs i gisrﬁi‘ii descondy fn the evlinder, An easy
sethod of dolng this iy represented du Figo ¥, A, i\ seprasonds the working
hoanyy B the and o which the ;r*\m i

£ 18 s E:,ss.‘ﬁis_.\x-‘-‘ &
fovwar side of the gk _;’{ OIS l <, U oaf o fristion volleewideh vally
fotbweon the v F, G, Thy fricten roller
s horbootad view K, 1030 the
» Gy oave ixed fivmly upon

(3313 &\I\Z ii!(’ mihile ¥ 3” f\ wi Li'?t‘i’f roHs un 5‘21‘1 ?3”&:‘ CIFYS £ ?‘ san foen ponnd

d3 &, the end o which the
o of \wmi apr metal fved to the

ponap vady are s

oatividod ot t?x‘r&& ’pﬁﬂ\ A% By ¥

fwe ~r3§ parts K ML whdeh voll aper

are its axiy, therefore when iy the setion of the pisten on ‘ﬁw warking hesum the

wnd s palled downwards, the oller proeseds fowards U to the part of tha earve

which is then the bighest, and thershy lengthons the lever by whish the pisten

(921

34

1%

20

28

30



AD, 1782.N° 1321, 7

wevemends i Stoam i »é‘t 5 amf other Furposes.

g, and shortens thag by "»*,ehif-. saist thee eviivder,

s

.nvm‘iﬁu& \'s*}&‘iefa WY ?m vequired, siorny of the survs

and that in ¢

=

2

s, o eondriviiwe Tor sgualizing the power

My 88t med]

of the steam cona

in ni‘z--";ss“‘ upon, suapending from, or Sxiug to the werking

5 beam of the steam engine w amne sther boam, wheel, s lover conmetad with
it & gquantity »::>:§”' hoavy watter noveeh » mamer th swid heavy watier
shall set agains the powe P the d
e andd pis st 1, and teseond
ofthe bewa to whie irs SR

1o of the phten dn the hite ;;:;wt of e stk
up this principle :;}‘§;;_ f“f\'<ﬂi‘§5a‘§’*"‘¢“~ &{}:’"
menns of a heavy g\‘ii §w & af Em_ ar other mggorial, which volls in s haflow

1, qnd will {’.i}n.&;&‘c‘;}.&iﬁ%s tly changs

itg “‘1” sl propend towardy t.i.‘s-:;s el of the bown ay the plddon

15 desewsds, In Pig. wth, the saaw by o hewvy woight of fron oy

b

Hiher matior &, fived above the b

i
=
2

ord, so that M contre of gravity

DI OF A % :'

ab bagloning the mwtion Hex pearty the pangy ond of the beam than the
¥ osuspension of the beam, whereby B st ageinst the ?E}:*.m'),, and &t

tohol gt the sane dde of fhat esndve with §§z end to which the

20 nepended, and thereby

ying the working Deame Stvelf en ag o perforny in sowe degree the

<

office of the woighs i Pigure Othe Fig Uithoshews o i”i'}uri.}z i 'Ln(* whws‘hv

I porform tb.e same thing, by eauvsing » quraity of water e othey Hoguid to

i
+

apposs the aseont of the plston i the bém?;mlﬁg of the steoke, @ zsi to st it

¥

&t eylinders ar nthey foemed ¥

2
o3

e the ftter pot A ad ::.‘ ;

filled with watsr v some other i;{;m.ai abora {ixv»r p

*

&im% %’ and H the *mix

of which wre fved {or stspes 3t,£’fi} ta the

secondiry o avxilingy boam as way be

“1\“«" XY rglors a0

woeneeted o 'wfi,g ¥ iw :

i\:? 1.\}3‘.,>:‘

the
)’t ronlEng {6 o ovey

~
5
it
e
v
j=2
[
,..
52
e
=
s’
2
Pl
et
=
e
P
“
L
7
Ty
’Z
'{
Pacad
oot
P
-
ps
fooc
=
ooty

:
2.
-
3
o
s
¢
=
bt
&
o
5
=
W
2
Z
2

win A the plsten € of which iz: G n peaportion s

piston I eisey, ;};‘m(?n.:z.‘aiy CHMUR the steawm vessel in the
o 3 4 < A TR T
85 Iatter partel Hy i water, beeither plaeed

X

halow the working

m\bundw? ty 8 secondary

saary for some other nse,

working bewmn eavatracted for thad poepose ov nee

<

fedd with the piate

o~

1 orod e manp rod oy other part, smnd phiced so that
the water ovlinders may be out of the snglne-heuse i some pluce wheee It
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nway be found o he more (30‘;‘}&'911;2’?2}* My sixth method, plese of muchanism,

or vontrivancs for oqualizing the powses of the steam consists In employing
the surpdus powsr of the stosw wpon the plalon In the firxt parta of e motiog,
to give s proper volative or vilwatery velocity to a guantity of noter, whick
retaining that yelosity sl i

the erdamny of water ¥u the latter part of its motion when the powers of the

wil act slong with the piston and sselst it In falsing
) e

stonm ave defeetive, T methods by which T perform this are delinested in
the Drawing of the engine, Fig, 12th,  The heavy iy X, X, I8 put In muotion

-

fy means of » pinlon or smadler wheel Y, fixed upon 118 axds, and the festh of

}.:zeh pinkm or wondier wheel sre acted upon by the toothed sentor {3, 4,
fized upen the svch of the working beawm, i the suid 8y s by vther mesns
convected with the vwtbm of the seld working beam. Whes the piston
pulls down the end of the working Bhewm, ﬁze toothed sector @, {3, gives
motion tu the pialon, snd thershy glves voloclly to the Sy and when the
deseending or ascending veloelty of the sreh v sertor of the working beam
comes to by less than the veloslty which the pinion snd iy have sequirsd,

then the welosity of the fiy continuing, couses the pinion o aet npon the secter
in its turn, and sssist the powers of the stean, untit s velovity fe spent, or the

piston hus reached the hottomy of the eylinder; and the seld fly opesates in
Hike manner during the nsoent of the pleton, but fwrms then in J}L STLERTY
dreetion.  Tu the second variety of this wethod, s iy or heavy wheal s put
into i continged miative motion ?\W‘ a ernk, by any of tho votative motions for
whish T bave shiained iz Msjesty’s Royal Lettwes Patend, dated in the

s

§ yesur of His veign, sr by any other mesns w k;ch shall or esut produce

s esmbinsed rofativs BIO‘E‘\HL A-{I\} Xhﬁ aand. I‘(‘:f;{lili‘e’(} }3’)‘:3<(?§1"“'§i’*‘1’\*‘ 8B oonnge il €

with or Joined to either end of the working beam, to or with the pisten red

o

olf, to orwith the pomp sods, or to or with any othar moving part of the
sugive er pump rods which ix found proper,

In the Drowhng, Figere T T U, WV, ¥, reprosent the spplication of sy
T omethod of producing rofative motion foom steawm engines, a5 & mothod or

conteivance for equalizing the power of the steam.  The plston being at the

PO

top of the mlinder, and the working besmsm in the situation delineat e, the
omying beging ity strokes, and by wemns of the esmecting rod T, T, pulls

\
¥
¥

upwards the toothed wheel W, w Emh s X't to the comnscting rod In suck

numner that § cannet furn npow s owa axis, and s confined by menas of a
Hak or chain reaching frow iy centre to the axis of the other tonthed wheal T,

or n otherwise so contrived that 36 cxnnod mcaée fronn ity thersfors, whey the

2

astinn of the sagine pulls the wheel W oapwrds U revolves yound the other
wheal T, and cansss 16 {U}) to revolve upen ity own axis, mud the fy or heavy

18
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P

wheel ‘& Y, bedng tm,(i upee the Mene exis, 8 & alen s {nte wwtion, mwl
heaause of the great power of the stewn in the Brst party of tle stroke, the fiy
sonuires o great velooity, whereby throngh the medimn of the twe wheels and
the eonmeting rod, it acty upon the working buamy, and assists the sctien of
the sterm in the Iafter parts of the streke, YWhen the piston has eompleated is
strake downwards, the lower sdge {3?’ the wheel W has prwed over the npper
edge or highest purt of the wheel 1, and the weloeity of the iy eontinuing,
the wheel U zets npon the wheel W, aud assists the onbalanesd weight of the
prmp rods {n raising the piston to the top of the evlinder. Dut be it remsan~
bered, that 1, {the said James Wt} do not mosn that aiz\*&ﬁ*w‘ which I have
herein seb forth towehing or conecevning thin second vaviely of spplyiug wmy
sisth methed ov contrivanes for equndizing the powers of the stewm, shall be
ropstried or thonght to be intended fo precinde any other porson or persog

13

frinn using or applving to the moving, turning, or working of millework wr
{,’.-i}iif:‘f}“ B‘.i&(}i}iﬂ&f}’ 'SV?){?Y& O3 5?3‘1(‘(3 'B‘ﬂi’i(’“"@ EE3 1038 fons /IR lff:’(;!nl’{‘%}‘ any o
trivancis or inventlons for producing rotative motions fom stesnt eogines,
provided that such rotative motions or machivery be not of my lnvention, and
such engines be uot appled prineipally mr solely to the raising of water, the
trae indent and meaning of the sforessid fost avtiele of tids witing being o
speeily the msaos by \s\}u k1 spply sontinued rotalive molions, s some of
my msthods or cmurivanses to syualize the expansive powers of the stvam 1w
engines, whish mre principslly or whelly for the ralsing of water from mines,
rivers, pordds, worshes, lakes, and other places,

My soennd Improvement wpon semm or e engings consisls in employing
the elastic power of the steam fo fovon the piston wpwards, and also to press
it deavwards alternately, by making a vaemam above s below the plsten
respoctivaly, sud af the sae Gme swploving the sleant fo aof upon the piston
in that end, or exsvied upen the piston only In one discstion, whether apwards
or dewiwands,

This tmprovernent, sy applied te ove of the sleam sngises of my Inventlon,
fe definsated v Fig, 12th The lower part of the eylinder D being exhanated
s gir, steam, and other fhdds the regulsting valve f F, belng open, and the
regulating valves £ aad N being shut, the roguluing valve D s opened, *a-‘?x'ci:z
sty s‘-im stearn fromt the beiler to press upon the upper side of the pistan, by

38 3y
'-

the aation of win »h stean the piston descends, pudls down the mylindir o :\f of
the working boam, xud reises the end to which the pumy rads are soypended,
YWhen the ‘;‘tixi,ﬁ is arvived at the hottom of the cylinder or end of s atroke,
the vidve T is shat, and the valve B s opered, which adwmite the steam uadey

S
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) £
wovsiends Ns

s for B
3

aREg 1 z?u“z‘ cad offier ftfng»)“

the piston, and at i:?m samte e the valve 13 i shug, whish provents the steam
from sonting from the boiler frdn that ol of the ovlinder, aud the other valve

o3
<

Noin the wpper meele or repniaior box 8 opened, which petioits te gonm

to muah fromt sboeve the piston inte the sduetion yipe Gy G, wleve it mests

the jat of jujection wader, whielr eondeusey B and produess & vwsuw i the

upper part of the esii wlor, whish, destroving the {>qm§mr(mn ;a-\m}i?s the stemn

nwder the
plston, and baving thee toothoed rrele O, €O fixed o My wpp

aton W foren it upwards.  Then the peten rody belng faxt b the

Tt

er end by moars of

the toeth thereof, widel sre sngaged fn the testh of the {oothed mwtar, which

iy fixed fo or foram » pard of the seeh G Q, of the wark

- fosm, e m BIERY
of doudde ehinfue or sor other prwtivable methed, ths N«?m or Hyred yatses

« it

the eylinder end of the working beeny sod abw n beavy weight eonecaled or

es*\uminfari in arim arch therend, ar cthorwise Hxed, attached, vrsvspemind thereto,

it B orpaad or neardy 8o te the fhres or pewer of the stean
\vhe 1 nel i g r;am sl pidton i the necenling divevtiut,  When the piston iy
syrived af the somonit of IR roolion, the vepulatiog vabwe Foand N ave to be
shut, and the regulating valves I and B openad, whereby the piston sgain
erpmences ity motlon downwards, ns has been deseribed, snd during the
doxcont of the phston, the weight 4, i.. fixed or saspended to the working bram,

sonists the power of the stosm on the piston In radsing the sohunn of watsr in

the pumyps, or o working ather 'nrsmﬁxms:%iz“en
In Fig. 13 b delineated o front view of the rylinder, and s section of the
corplonser of this av

botler and &y the oo

e, whersin the pipex which eonvey the stearn from the

fonser sre properdy dixtinguished and explained,

Thiz fngrovement permits the engloe to e used efther with the mnifors €

in the descsnt

exsriion of the whole powsr of the stemm on the pis
and ascent, o by making the weight of the colomue of waters in the parps,
or the resistanes of other ywackinery whieh i may be vegubed o work squad
fo the foll power of the stean upon the plston when a{’?‘*}« in one divection
ondy, snd the weight on the working hemn uqu ot half that power, i ey

B

be used w2 doehls sxpansive e;wzmz:, mad wronght in the weaner 1 hae

b

Hereln sab i‘b‘ri‘.‘-\ i!'{ the dicer

ipton of my fiesy B iikmwms o And sk
sertdy, Blth, and sixid

+3 9

th fi:};:}i:atim necs hevein desertbed for equaliz

Yo,

asise, the

potieakde to thiv mode of onpstrw diz;;r

the powary of of{‘:‘liﬁ; RSP g

the sagine,  Wheeefore T have e:ms%.m».:eme»sai the fwe viseties which I have
xk eribed of the sixth methed, a5 applied to this engine: sl be B vereems
bernd, that either or both of theny may be used a8 the same time, though anly

ane iy steictly nueesssary, and that any other fwo or moere of the ﬁiﬁk‘mu« N

21
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Fait's ﬁzm-'{m micstts an

Ye applied W oone englve at

contrivaness, or of the vodetiey
the seme time, that it sag, sm)ﬁz ffsf t:-.he‘n‘;. whose vature adadly of sueh
combination,

My thisd improverents on stesm. ov fire ebgines consists jn sonvesting
topsther ey pipes, or other proper chanmely of compumiention, the ateanm
) Py

vessnly il condermars of two or more dstinet stosm sngines, enah of wldeh

hea its seperate working beam and other constitient paris of & seany enging,

or i otherwise so cmmtrocted that it can wo i

4
sther maehi

m.
-
=
I
&
b

which s eithir conpeated with o we Indepsndant

other euginey, and which {we cuglnes can take thedr stroks deoor both

v

together, as may be regaired. The construetion of tha saibd maching ;» deseribed

as followeth, and an extorngd front viow of the steam vessels ov oylinders snd

OO

esnulensar of the two engines Is delinvated at Pig, Tdekof the Drawing heveunto

anpesed ; the section or aide view of the tve englies &y not delieated, boes

when viewed fu thot divection, only ope of them ean b&: seen, the sthee helng
Bt Yy b vt ety N = gt sty R Fliee
bid By it and the englne whish couldd e seon would appear the suve ay the

engine delineated in i* i, 9, or din respoet o the working berans as the engine
delinented at

hess: componnd or donble m;\«;m» s ndiditing the
any of the epuliging machinery whieh has i‘;{%a—:'sz‘; 3:1#3.1‘&%;3-’~;}e?’«:}m

Figo Tth the evlinder of the gwmmn L 3, vecebees

he botlor by the steam pipe (8, 8),

X

: s fhn eyiinder
saive sifuated st 1 Hs plsan i}i}i@';’:g‘ al the apper euds of Ha

g\awz of the ovlinder which & below the plston belng exbumatnd,
io power of the stenm prossoy down the plston nndil B aevives ot the
w formiantion of its stroke, the regulating walve 1 is then shat, and

the middlz rogulating velvrat Bis eponed, whieh ndmits the sesm o unter

x

faton, wharel

v the sngine Iy apblal e ralse up the gmimi £y 3;_‘33‘

~

the sleam to pam theangh the eduetlon pipe N iude the perpensd i(‘ni P stenin

STLWN

pipe Booof the svewn axtan, nndey which

piston there is n v, i?*f- stomn whick is gr was contaiosd wader the

platon of the primary engine Nao 1, being of the sume density with the

atoroaphers or redy s, il while the piston of the seeoudory ey Ezm {No. &)
eyl sttionary, st npon # with the Hill power belonging 2 ii’&ﬂiisiizv

..4

olastieity, and will thereby cnvne to 3t commened iy ,mf.st;@.tz {'ii;wzm ands,

’imi. 13 t‘htﬁa 1:1:»;&:;} af

) woves &uwmz arda, the density and elastie foren

WO

af the steant will divdebd W proporties se the spaces wliel # vevaples are
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Wat's }mgw‘w sments in Steom Fngines for Ralsing Water and sther PSS,

a

ineveased, so that o cnsw the eylinders of the dwo engines are of an egual
angmeity, when the phten of Noo € hus avrived ab the bottome or lower

4
s

end of s strake, the density sud dlstie foren of the stesm ms‘i be only
ope-half of what they ware whils the plston remudned at the top; therefors
beam I8 used for this secondary snglns

‘% i «m‘g»i fover, wheel, or workl
No. 2}, the engine ought only te 1\8 losdud with o cobunin of watir ar othiw

vmm; sgual fo half the monber of pounds on sach square Jeh which the

prisuary engine No, 1 iy able to work with, Bubif the &ae(sm.‘sm* engine No, ¢

2

s furnished with any proper contrivanes for equalizing the powers of the steam,

it may, in cnes the evlishirs of the twe engines are of eyual capeeily, be mule
b ddo savea»t{*nﬁm of the worl whieh Ix doms by the primery engine (Noo 1)
Whon the piston of the secondary sngine (Ko 2} has enme to the bottom of
it streks, ti}.e avidedte .rs?.f«*‘zz}sz.ixw valve {3 is opened, and the stearn rushes inte
the eondenser G K, and in it way wests the job of indection swater, which
condenses i, and therehy tbe:f.- npper part of the oylivder of the sscondary
engine and the lover prat of the eylinder of the primaey engine are eshavsied

o~ N

of stesem. The piston of tha ;«ts:\'fu:msia.rv engine {No. € having then o vacuum

hoth sbeve 3t and below it is polled up esally by the working bomn of tha

engine, and theve boing & vaomm nader the pistone of the primary ongise

s 1} the steam from the boller er:csfré‘s it power wpon It oand presses It
!

.

down, and the other motioms are repested, se hos bewn deseribed,
Thess compound engines may uso be wrought i other marues, of which ¥
A c‘

shall eseribe one of the best e let the eduction pipe N be supposed o be
}

removed, and & steam pipe S {whick is deliveated i mad tnk) be nade to som-
o

wosnionte hetwesn the perpendieniar stram pipe € o' 8
the tap x

e privaary engibe and ¢

platon,

ulator hox or aross pipe ( of the secomdary enghu, shag the

o { Xao. 1} baing pressed o the bottran by steam, shous 3y

top reg :i ¢ valve i\ and opens the top regulating valve @ of the seeandary

m

enging, ii)e pixton of that oogine will Bemedintely begln to desesnd with a

p2 &

deorsasing  power {s8

has been remarksd Lefars); when the piston of the
secondary engiie Now § hay eome € the bottam of its atreke Ha middle regue
ator €3 3 opened, whereby the stesm rashes ont of the oplinders of beth th
engines il the earlonser or condensurs
sutd holow the plstons of both engines 8
hoih the platons sre permitied o be rajsed by the nubulanced weight of the
e, :{‘t £
propey in {his wode of application to mados o seadl plpe ading fon the lovwer

. theve belng yacuun both shave

> eplibrion of hoth by vestored, zmd

pEng ';’0!?1% or other \s&z;»‘zi A or mackdnery applied for that purp

pard of the oviinder of the primary cngine (6 thy eduetion plps o coudenser

iH

28
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Wott's Impravaents o St Eagines for Radetng Water o {}i‘fc or g 5»;\@«,\

of she secondiry engine, whineby the vaenunt nnder and nhm’a iméi: pistons
{e

For the more slear wnlerstanding of thess fnprovoments and contrivances,

msy be paintaiaed of wn Q{;{s;:ai degren of rareness or perfection

1 have dddinsated them sn the sarf‘h?‘“\mm hevsanto annexed, sceording fo
the sebales specified on the wspective Drawings, and have adapted them all,
exespt Bl I8, o sugives whose eylinders swre thiety Inches fn Jdlameter, and
the longth of the stroke of whose pistons iy cight feet ; but I reske the eylinders
lagger ar lesser, longar so shorter, sl vary the propartiops and shaps of them,
sud of the other parts, acowding ss thelr wwes may regnire; and ss vack
inprovemss, method, plees of mechanism, or contrivanse admits of wntherlsss
variations, & have sof forth amd dedinentsd only such as I esteem to be among

the best, and which ave the most sasy e be exesuted.

My fourth new a‘gz&pr-:svm:newst on v«itm&m or fire sngines consists iy ;ygii}v‘g *
esvtain mechanival eontrivance calied s toothed rack and ssetee ni‘ s cirgle, or
toothed racks sl tenthed sontors of eireles, for suspanding or eony vet’ing %;}:,e-
pump yeds o pistms with the werking beams, loviss, or other machinery
wsed i placi of them, in place or hastead of chains, which have hitherto been

used for these purposes.  This pew Improvement or mechandes] sontrivance 1

Lj!:

delinented mt Q, 4, Fig, 10ty and reguires no otlpr oxplavstion than to say
that it is debineated by a schale of one-fowrth of an Inck o ench fout of ‘tim
real size, acvording to fis proper dimersions for 8 oylinder thivty inches i
damster; and the sdd raek and sector are xapposid to be made of hammered
ar-vast tray, bat it vy be msle of woad or ather muderiads Ty glving 18 dimen-
stons suitable to the strongth of the material of which ¥ fv wmade ) and i order
scenpumadate the same to oylinders of other slzes, the streagth of Hs purts
must be Inereased v Mutuished fu proportion to the powers of the respentive
eytinders to which B way be applind, I bave described and delipested slt my
afovesald mew Improvenwnts wpon and vew mechumiesl emurivemwes appli-
calde to stesn enghies s appHad fo or compected with the wew stesn
engines of oy own Juvention ss being the most porfeet bitherto wade;
but 3t wust b remendwred that I du apply the suome to the common
stergn engines koown by the name of Newemmen's stenm or fve engines, sl
that they are also applioalde fo auy sther species or waviely of stemm eugines

which works with » plston modng In a eylimder o stemm vassely and

. that they will in zech engines producs grester o lower elftets in propurtion

fo the degree of p{fr{?eatimi of the euglne to wlich they are applied
It I abw to be remwavksd that thoegh 1 have deseribed all the engines
staxding erest and Im‘fmg the piston rods consing through holes fu the top of
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o

certain sases I use t?;e:u i s §1 "35*"9}@!‘;‘; postiions,

My fiith new uprevenunt on stegmy or five sngines consisty dn yunking the

£y I e ] N
 the fornt of other vegular

Fanst

afsoun vevselin the Sorm of hollew eclby

sonad holhw vossele, ar in the Toan of mew L of 2&""3{‘1‘ sugnuRils 0

E: a.m‘i exvtending ‘Exmm& 16
p the ewds of the said
steam vessel with smooth plates, which have proper sppertures & the said

Lor s

; I N
O Paks i;e ERron

ong ar §-n::: enils -::;s‘{’ »E; stesan vessals sad ¥ oshe

ssde or shafy o p say theough; snd within the sd stesor vessel 1y o
the said axde & piston or plate {E’K‘i{“}tﬁi frova the said axds to the ool
etroantforonsie of s?; stosan vessel, and msa axtevding i’ﬁ‘s}sx} ooe sl of the 15

stemn vesvel fo the other; and 1 wmake the sadd piston stomm-tight Ty swrs

Taeh i po fH stegsy ve

. B SOV i
IERRE e paris wh

howp o othey solt
soaked In prevse, off, oy wax, or by mwans of springs yande of
stewd o offer solid and clasti

&
 fix one or s p shates ar divisions,

< or phinkde mabeials; sud o the said slogm vossel

sndin
foruwe of the stemst vessel, and whese these plat

g iy the sxle o the slvonm- 20

s Jolito or appronch

$ht gz:x}e.. or wherve f? qmi axis passes througl the snd plates of the steam

- 4 wake sueh ol iﬁv-* staany auid ‘zt tight by the sieany shove vedted

is

clinete oy appartares fei.*sf

ti‘:e

47

LR S P HE A

. P PR R 3
mi, witeh chans 25

nels § fweadsh with propey valves for that propose. { also apply o the said

A

oy stzeh ather mrackinery as &y requived to be wroug

ey

engim: proper condensers and aly pampa; and the penps which mise witer,

it by the sald engloe, ase
put in motlor ov worked by o wheel or wheels fixed to or upon the extarnal
parts uf the sald axde, o By any sther meclonhbon whieh may be snitalde, ard 30

the wdd enving so cong i

trunted is xs-z‘sm@'}::t» by b Wisin ng the steam betywy

4 the
sioand the moveable pisten, and exhonsting or waking a vassum

fixed di

on e othor side of the said plston, which secordingly, by the fowe of the

SLEANE BIVYER i‘m\} ths sedd v and baves tha {1\; oy f“)‘&}i{‘l‘ oy lesser

portion of a civele, avconding to the stenoturs of the maching,  The piston &5 35

<

retarned to Hs formar sitontion by admitting steam on tho other side of the

1%

n
aid pisten, and dmwing the piten baek by some external powsr, o by
extmusting the part of the stesn vessel which wae fiest filled with seans
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e Lnsﬁssw Jow ima oy Wedsr and olber Furposca

An engine constencted upen Wi winciple v delinewted st Figures 184,
16th, and 17, B the aone

4 Derwing, sceonding to o schale of oue-donrth
of an ineie o each ot of the read size; Dot I swke themm grenter nr losser,

. "
and v iEK‘;’}" LR A Wiy ¥ adgn ot the shoany v

, of and wher purty pecordivg to
thelr wase The operstion of the engloe i as follows—The stean ves

A, AL A, hoing sxbisusted of sitomty and eiv, awd the

gud 1 belng shug and Loand 3L open, the sleamy coming from the imiﬁr
theough the pipe M, enters the stown vessel by Lol Gy and eauses the
st O 1 torn vonnd inte or towards the exhnasted ot of the steam

X, und shereby turns she ax_’ia I sod the mackinesy witavhed to it

on € comes 1o X

& L \u\i §i thow shug,
and Koand Jare opeoed ¢ the stearn whieh hud ootered by the pipe €, and bl

acted wpun the piston, reppas throagh G and J ists the condenser or sdustion
plps £ whese §6 is condensed, and the stoan fom the bofles, cpderiny brough
s oand T, foces the pleton € to veluen to v fst \iulhiw{}ﬂo The pump
vods U, W, or othey mackdsory, see weoaght by the whead 8, &, fixed wu the
aele B, B, er otherwise, soe Figso 10 and 375k, and the condensor pump {ov
pubpe} s wronght by the ss‘}wu} &, faed to sy part of the sald axde or othor-
wise,  Jtis to be onderstood Qut the sadd steans veased fe o be frmby fised s
that 38 caunot move, and that the gudgnons o pivels of the said axle muost b
vested wpon preper soppurty, which ’Eu aav evull not e exhdbiied in the

Dawing withod confiugon, 1 alse canse enghios mude secording to thiv #3h

gmpimm wad o vovolve with s soutinned patative montion, m makmw tHiniy
" %

L

istons, 1 phwe one o more vabvs n thelr steans vossads,

SRR gkir‘iit eyiinders @ other clrealar figures, and in place of

s the aven bebtweon ey axdes and thelr slvcumferences,
and whivh valves open by tarning opon a hinge o Joint, or e deawn bask by
swoal

iding wotion The & dvower, or otherwie s"smmu:z:ed <o that the

ey may
¥

he vewoved when the pdstor cons

Ky
3

Wi, and the ‘«.i): suffr ot pass by
he I{I’rs‘s.w*s';sg, Figure 181k}, and s¢ hegln o
e revolution in the swne divectit

e plave whers they wers {seu

ar § omake s Bxed &viston ov dividony

0N,
ss hag boun Uy aved §dx o ooy move vidves to e axle R Lok valves

wre eapable of folding down and of spplying thewesdves to the wle el of

¢ 3 pat of s cireunsdbrenee, 0 that they oan Hireby 1 by the

\
3 ai sicar, nnd when they have passest it they ave valeed up by gpyi s ar otherwise,

ot deseribed. e
supply iy ov ofl of these engines with stean, bu: s uas suek
w oravy Kiod of bolfer which &

S0 st pu}‘iui'm the affice of o pisten wr pletous. T have g

as nre sonumondy applied to other steam eng
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\ »

e ?r‘zegz ¢ for Ratsbny §$ ey gm:i sther Frurposes,

Watlls Hnprovements &
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