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EDWARD SMITH, Nor4ry-PupLic,
Accovwrant, and Cavar-Acext, No. 4, Union-
Street, Birmingham-—-undertakes Commissions
Jor the Purchase and Disposal (by Private Con-
tract or Auction ) of Shares in Canals, and other
Public Companics, Estatcs, Houscs, Annuitics,
Minerals, &c. placing out, and procuring Money
on Securities, introducing Persons to Connczxions in
Business, &e.

N. B. Attendance at his Office, at Ten, from Twelve il
Oune, and at Four o'Clock,
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A DESCRIPTION

&P THE r

PERPENDICULAR LIFT, &c.

To W—. B—. Esq. Salop.

y
il

Drsr Sin,

As you are very desirous of obtaining some
information respecting the PErrrxmeunar Larr,
which has lal.t'l}' been erected oo e YWoreoster
and Birmingham Canal, al Tardebig, and hav-
ing had, besides, frequent inguiries from other
l::{ll.'l'l,'..‘?]]ﬂl.}ﬂ(:ﬂt:* 1 d::tq:rmim:d, before 1 tmﬁ'n'ﬂr-ﬁ"[]
your guecrics, to go to the spot, and examine
for myself, a machine, which has attracted the
attention of the public, and particularly of those
who are interested in the prosparity of the
Canal.

Accordingly, a few days since, a party of us
set off, on a very fine morning; and, 10 beona
certaioty, we went to {he residence of Mk,
1"'-'3'01}!1131.‘3?., the Patentec and Engineer, at Barns
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Green, and procured a note to his foreman to
shew and explain to us the whole apparatus.
By the time we arrived at Tardebig, we were
much gratified by the arrival of Mr. Woon-
nouvse, who had followed us, and with great
politeness attended us to the place, and gave us
every informatlion that we wished.

On entering: the building (for every part in
under cover) at the lower Jevel of the Cana), the
appearance of a number of large whecls, rods,
and chains, scen in perspective, had a very
striking and pleasiog effeet; we walked by t]!{_%
side of an oblong trough or veseel, filled wiih
waler, large enough for a canal boat to float in.
This reservoir of wafer with the canal hoat,
weighs 64 fons, and is snspended by eight rods
and chains over as many large casi-iron wheels
or pullies, which are balanced on the other side
of ilie wall by an equal number of square frames,
loaded with brick-work, or other heavy mule-
rials.  After exemiving the lower 5!1'1;1'?.1'!.4_1,1':& of
the building and machine, we got info an émpty’
hoat, which foated in the reservoir, and were
slowly raised to the wpper level of the eamal,
without any neise or jarring in the machinery,
by means of wheels and pinions en the other
side, wiicl were worked by two men with grest
ease; it took about three mirutes 1o ascend
twelve feof, the difference belween the two
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levels.  When the trough is thus raised t,ai_:he
recessary height, the paddles at the end, which
are very ingeniously contrived for the purpose,
boing drawa up, & communication is made
between the water in the trough and thal in the
eanal, and the boat passes from the trough inte
the upper level of the canal, to purene its course,
In case a boat be ready in the upper level, it is
it furn fleated ivlo the trough; the commun’-
eation is stopped by letting down the paddles
into their places, and the machine is made to
descoend by the sams means 1o the lower level of
the caval, where, by similar puddles, the boat
i released to proceed on ifs journey.  Whether
the bout be loaded or emply it makes no differ-
ence in the weight, for as the machine is kept
Billed to a certain height with water, the boat,
on ils enlrance, displaces just as much of 1lis
fluid asis cqual to ils own weight.

I Lad previously formed a very erroncous
idea of the machine, and fancied it was com-
plex and might be easily injured, and thus ren-
dered wseless ; bul so far from being comples,
tothing can be more simple; the wheels, rods,
and chains, are strong ecough to bear a far
greater weight, and if' one hall of the number
wers removed, or could be sopposed by any
eccident or design, to be out of order, the
revainder would do the work; and if the
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“pinions, &e. should by any means be deranged,
the machine, with Litile trouble, would setl with-
ni;t them, the reservoir being balaneed by the
weights suspended ; and as to the fricticn of the
wheels, chains, &c, il is next to notling, and, as
Mr., Wooppouse observes, will searcely be poer-
ceplible afier :Lg[:Eﬂt lengdh of time  He assured
us, that ithe greatesi atiention had been paid
throughout ; the iron was of the best quality,
and every part tried to the utmost; the erreat
wheels were cast at ihree separate intervals,
s as 1o allow for the contraciion in ecoling,
to which all metals are subject, and every thing
done to the g]'u‘::i{'ﬁi_truﬂl and mathematical ex-
actness,  Some persons have thouglt the wood-
work of the reserveir, particularly ilie puddles
at cach end, too slight, and liable tobe damaged
by the boatmen, whichis a very natural idex to
occur 1o those whoe have been aceustomed to
the managemend of {he ordinary canal locks,
where the boatmen will run the boats agamst
thie Iocks with as muel violence as if they were
forcingr the gate of a fortress, or draw ihe
paddics before the gates are elosed ; 1huos ocea-
'Hin:Jiu_:_: ereal concussion and damage to the
whole fabric, wwd rendering them leaky. In
the present ease, means no donld will be found
to prevend this abuse, and to introdice the boats
into 1l pescrveoir without any unnzteral foree;
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and if the paddles be found 1oo slight, or the
troughs should receive any injury, they may be
specdily removed or repaired.

With respect to your other queries, I feel
mesclf on rather iender ground ; and though it
would he presumptuous in me o suppose my
opinion of any consequence, yet, as you desire
it, 1shall mention some ideas which have oc-
currcd to me.

The great desideraium, yon know, 13 the pro-
curing of water sufficient to answer the purpose
of navigaling down to the Bevern.  In case the
six feet locks are adopted, the water must he
raised, by fire engines, from the Severn, and
thrown back for eixteen miles, to the summit at
Tardebig; thus there must be an immense
expence incurred in the construction of sucha
number of fire engines as will be requisite for
this purpose, and aleo in the conseguent chargr:;
for the supply of fuel, repairs, and the regular
working the engine. 'This, I pregime, mav ea ...'-]}r
be calculated by persons expert in such maiters,
from the allowed data. Now in case the Lirrs
arc adopted, there will be fn:rj little waste of
water, perhaps not so mueh as is constanily
fﬂrging its way through, or under a canal lock
gate, when the lock i= worn or shaken by acci-
dent or mismanagement,
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The expence of erecting these Prarrxpicurap
Lirrs, must be, however, ncr.ess.nril;]' very great,
besides the constant expence of two or more
men stationed at each, to work i, The presnni
Larr is only 12 feet, and by way of esperiment ;
for the Commitfee, in the first instance, did not
chuse to run too greal risk; but the machincs
may be adapted to raise {wenty, thirty, or any
'Illltl'l;hl’r of fest, h.}" gl'{‘.ﬂ.‘!f‘l‘ ]E:ngﬂr of {;-E:uinﬁ,
and adequate boilding to suit Ahe levele, at a
much less proportionzte expence {han in shorter
Lirrs. To what extent this may be carried,
prudence and experieccs " must dictate ; and,
therefore, whether the expence of the Perrex-
picoLar Liprs, or the old system of Lockage,
with the expences of srocuning water, be great Er.
it would be improper for me {o give an opinion.

In the course of conversalion, many circums-
stances hixhly favourable to his plan, were men-
tioned by Mr. Woopdovse, which, though they
shiquld be recoived cuin grang ealis, rsl:l[,ll;'a,red
1o me to have great weight, DBy the old plan,
eich of the Jocks must have the seme fall, and in
each range they must be huilt near to each
other, 20 as to be under the eve of the lock-
Eeeper ; of course, instead of adapiing them to
the nature of the country, a great expence neust
unavoidably take place in the forping the land
to fhe lock, This will not be the case with the
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Larrs ; being quile distinct from .each other,
it will not signify whether they be close, or
oRe or six miles asunder, nor whether they 1ifE
14, ‘Elj, or 30 feet.  They may be accommodated
o the nature of the country through which
the canal passes, will réquire much less land, and
may be placed, probably, in situations where
1he land 13 of least value; the canal, for the
same Teason, may vary its course according to
circumstances, which cannot be the case in the
oid system; wod when we consider the great
prim of land in some situations more than
others, the saving to the Canal Company, in
this respect, will be very great.

As soon as one LirT is finished, the canal may
be used, a great Euﬁllg lhi_'rth:r' in waler ear-
ringe to the remaining works, and perhaps the
tonnage constanily increasing, which is nol the
case in the Lock sysiem, which cannof be used
to much eflect 1ill the fire engines are completed,
and the water brought fo the highesl level, At
all events, 1he Lirrs will not be thrown up, but,
if found 1o expensive, they may be used as far
a5 they go, and the remainder fipished by Lock-
Bge,  The preseol Lavr will not be used for some
months, because a tunnel near 1t 15 nol }'t‘i COl-
pleted ; inthe moan time, evéry thing will have
time 1o sefile, and any alieralion or improve-
mend in the approaches to e Lirt, aod the
management of i, miay b mede,

g8
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Maby persons have supposed this machine ta
e somewhat similar to Mr. Wevbox's Ciiscon,
which was erceted at Coombhay, near Bath, on
the Somerscishire Coal Canal, which did nof
succeed, and was abandoned, after a great ex-
pence incurred, and are therefore apprehensive
the Lirr may thare the same fate; but T look
11}16[1 it there is no resemblance between the
two machines, except the intention, viz. that
of lifting boats through a much greater per-
pendicular space than could be done by Lock-
age,

When we had seen and examined every pard,
AMr. Woopnovse shewed us a bed of stone VETY
near the camal, which he had discovered since
the experiment was undertaken ; this sione is of
an excellend quality ; like the Bath or Port-
Tand stone, sofi when it comes out of the ground,
but h:‘.{‘.nmin'g Lizrd h_}' exXposure fo ithe air; and
he caleulated {hat it might e used for the
canal-at one Lall {he expence of common brick-
work. This muet prove u very valuable dis-
eovery to the Company,—OF a similar stone to
this, T:ir{lchig Chureh was built, about thirty
years gince, and the spire, with its open, airy
base, has a finc offect.

I cannot conclude without espressing to. you
some -ﬂ'rf.!l!." illE'.‘J.b‘ ﬂ]il.i. ]]FI'r'E: ﬂ{:[{urﬂjﬂ 'fr_;l e _l;i:]:ﬂ I
gaw thiz machine, and under what obligaticn
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I consider the public to be to the Worcester and
Birmingham Commiitee, i‘u.r'pntmniziﬁg'_- Mr,
Woopnovse's plan,  In the possibility of its not
being adopted in the fulure progress pf this
canal, still it will remain as o model Tor all
other canals, who of course may prﬁﬁt t]:::-rt'nl:;_]r-J
and rectify. errors they may have fallen into.
The great ulility of the plan is not, perhaps, so
striking on the Worcester and Hirmi:nghmﬁ
Canal, where there must be a contivued sue-
cession of Lawvrs, as it would be in some insu-
ated situations,

At the time T am writing, 1 bave' before my
eves, 150 yards [rom my house at H:nrlirr.til:'}', a
large fire engine, which till of late was an insuf-
ferable puisance 1o the neighbourbood, by the
mmmense volumes of thick black smokice 1t was
pouring oul, night and day, without infermis-
sion,  This ivconvenicnce of the smoke has
boen leseened, in a great degree, by some simple
conirivance in the management of the fire place,
which eught to be adopied in all such cases.
Yohen I obeerve this 1‘|1:_._l;i:1ﬂ emplﬂ_wﬂ solely in
throwing back water 1o the upper level of the
Viarwick Canal, for the floating of the bouts,
1) :.m'i down throug Lall a dozen loeks, within
the space of half a wile, I canmot help consider-
ing, 1hat had the Lirr been kuown and applicd,
the canal might, at a hittle experee, save been

k2
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confinved on a level to the place where the fire
-engine is constructed, (he expence fufﬂ_wc-ﬁmg
the engine and all the lockage saved, and the
boat, by one Lirr, removed from one level Lo the
other; the first cost of the Lirr, no doubi,
would be great, and then you have said nearly
the whole ; no fear of dry seasons, the reservoirs
and feeders being suflicient to supply the loss
of water from exhalation by the summer sun.

Again, 1o Jook af the Birmingham Cunal ut
Smethwick, with its fire engine, réservoirs, and
double rauge of locks---to what advaniage might
this machine be u]1|'.|h'4'.i! i speh 8 stdualon?

In order to preserve a clear idea of the machine,
my Son, who accompanied me, made some Draw-
mngs of i, asannexed, seen in perspeciive, &e,
They, with hiz explanations, will give you a
tolerable conceplion of it. In sbort, I-went
over wilh no greal expectation of any thing more
than the mereamusement of a country excursion;
but 1 have been so much pleased with the sirue-
lure, that T must advise every person inferesied,
to examine it for himerll

T remain, with respeet,
Dean Sin,
Your obedient Servant,
EINYARD 5MITH

Diznivcpar, Aigcen G, 1610,



DESCRIPTION

6P THE

PLATES,

PLATE 1,

I‘? 3 persprctive view of the internal part of the machine,
when viewed from the lower level of the canal. The sur-
rousding walls are taken awar to avoid canfasion: the cen.
tre wall is also broken off, at the nearest end, in order to
ihew the manuer in which the balanving weighis, ot the baclk,
are suspeticded,  The better to dizpl 8y the construction of the
trough, it is raispd five feet above the lonrr IE'.H-|; the di.
waensigns of it are as follows ; length 72 fert—breadih 8 feet
—-lepth 4 feet 6 inches, all outside mearures. Tt §a com.
poeed of planks, 8 inches thick ; ite weighi, when flled to
the praper height witls watery is 64 tons. The paddlesgand
their appurtinances, are marked as clearly as the nature of
the case would admit; a ferther explanation of them, will be
faund in the references to figures 2, 3 and 4, Plate 1T,

From the comers of the trough, yise fonr strong posts, 12
fuet high, in each of which is a groove, which receives the
vespective paddies,  Taraliel to these, are similar parsts, in
which slide the paddles of e eannl,  When a boat is tn ba
intraduced &t e lower Bevel, the norrow space between the
Vaddle of the trough and that of the canal, is first Siled with
Raler, by opecing 2 val vir, he situation of which js pointed
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oul by the Tetter H, infig. % and 4, Plate T1; the laterad
pressure of the water agaiust the paddier, i3 thus remored:
The small chain, which hangs down between the upright
posts, the lower part of which is douhle, is then Jinked to the
hooks of both paddies, snd by means of the crane near the
end, they are drawm vp together, and the boal floats inte the.
trough ; the paddles are then dropped, and the trough raized
to the apper I;-.-|1|J when the hoatl 1s |ih1!:ril:ﬂ'| by opening the
I!u:]fllr'-.u at thr contrary rmal, A ximi.l.a.rul:lera.til:ll:l tnkes place,
when a haat s m]_ui:;rr:l_! to descend from the :I.l]_:lp'-::l' oy Al lovwra
rr lerel,

e

FPLATE IL

Ficune 1, & ecetion of the end of the machine; (his tlearly
phews the pri.rli.'.'rp'le h}' which the ".H."i#]l.l is raised, viw. that
of the simple pulley, where, the weight suspended on cach
gide being egoal, a force sufficient bo overcome the unaveid-
pbie feiction, being applivad, puts the whele iy motion either
way., A .d represents the section of the tyough, suspended
from the iron beam © L G, by rods, the lower ends of which
arc fastened by screws and oots at B I, and the wpper eods
v vl in the same manner ot O O,

Erom the ceatre I of the boam & D {; proceeds 2
l.'r'rl, Ftrang doulile chain I} IF HE], Pﬂ.‘qlng’ grer the wheel
If . From the end E bhangs an iron rod B F &, which
pasees through a thick square platform of oak at &7, loaded
with brickowork to the weight of eight tons ; (s is the case
with each of the others; the wodpght, therefore, of the
whule, is G1 tons, being equal fo that of the trough, whick
thry hu:n"rl i equipaise.,

i I, & castoiron wheel, 19 feet in diameter, one of the

eight which ore secn in Plate I ° J B, the contre wall, 30
feet bigh,
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From L, under the centre of the trovgh, is suspended 3
chain, which is loaded at equal distances with blocks of imm,
1,2, % 4, 5 the welghl of them is equal to as much of the
chain asd rod D d E F {7, as hang in a perpendicular di-
rection,  The weighta I &, are provided with similay cheins,
s that, as ia the present instance, when they are of the low.
er level, the epposite blocks are called fute aclion, and enune
terbalancs the force of that portion of chain and rod, ex.
tending from o to €, while the Blecks suspended from &
lie inactive, in the cavity & N the contrary is the case when
e +I'|:II.1%|:| is gmulk.

Figure 2, is a soction of the paddles, &c. of the upper
feeel,  Aa, I b, the two pl"‘l‘Pi'I'IE“I:Ir].HF poats, ContRining
the grooves, in which the paddles & D slide.  E F, small
whei ls at the extremitics of the posts; dhese, by rolling
ayainsl otber surfaces, contribuie to regulate the ascending
and dezrending metion of the trongh,  Thisis mote distinctly
goen i Figore 3, wlich is a profile of this part.

L &, b5 ke bottow of the camal, which pregects a lidtle
Beyond i paddle, in ondee to G vp the space bebween the
Brottoms of the (wo paddles, through which the water woold
otherwise escape.  The side spaces are Blled up by sganre
Ili_nnq:s of "P.'D{H‘I-! which zlidle ng:t'luﬁl btripa of thick f&-][;
thus rendering the whole completely water-tight, [, the
small valve, by withdrawing which the Ep:lﬂl brfwern the
pacdles is ﬁl!e:l with water,

Fls'u'rn 3, A ir'.i'.'l of the situstions of the Pa.l'|li|i"5 in the
groaves; which is soficiently explained by eomparative re
ference tp the other plates.

—rE— -

PLATE IIL
As elevation of the Lack of the machine, shewing the
eight whesls J1, H 2 &e. the chaios and rods IF B F) and
the peise weights F (7, Tlere abre the exteroal builiing is
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removed, the eentre wall alone remaining, in the interstices of
whirh the wheels revolve,

The wheels No, 2 and 7, are toothed through twilve foet
of their circumference, and by means of these Levth, they,
are acled mpon by the wheelwork . which this Plate alsp px.
libits. FF are the dwo winches by whiclh the pinions and
wheels KK, L L, MM NN 00, are turned, and sufficl.
ent power .:i-'.l_‘l.l:ll.'lﬂ'&'tl.jllil'l.'d to move the wheels IF H ; this is
efficted by the tecth of ithe pintons (£, merting those of 1§ @
and 7 ; these two being connected by the common axie
P P, their motions nrreesarily careeapond, (ke sides of
the weights F €7, are small projections, which slide intn
groaves, construcled in the upright posts £ K. Br means
of these grooves, and the regulating wheels F I, in figures
and 2, Plate L. the perpendicular motion is rendered so prr.
fectly true, thal it was judgzed unneeessa ry to give the wheels
I, any hotlow ; the ehains consecueently move on fat sur
faces, depending only on the mathematical troth of (he
wark.

The linez &, T, point out the «mations of the lower and
vpper bevels of the canal, between which, a:z wasz Infore
obresied, the fall is 12 feet,

W. H, SMITII.

T —

Fuinted by J. 0, Sarrn, Meor-Sipeel, Bizmbngl wm.
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THE FERPEFDICTLAK LIFT
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from the lower level .



