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To Mr. Pickernell. i
Sir, London, 1it April 1779.
As I look upon it that the judicioufly fetting on of the bafe courfes upon the damaged
foundations is a very material point of confideration, it was for this reafon that I was
willing to take the whole of the winter fully to make up my mind about it; and having
now feen the firft of April, I fhall no longer defer fetting you at liberty.

You will readily comprehend, that if, inftead of beginning with mafonry from the bot-
tom, two or three large detached pieces of rocks had been depofited in the river, of a
fufficient fize to build our piers upon; thefe ferving as feet to ftand upon, and each
capable of fupporting a proportion of the weight ; thofe rocks, though unconnected
below, yet if they are firmly connected at and above the furface of the water, by a cap of
ftone well cramped and united in one; this cap would ferve as a new bafement that
could not feparate, whereon to raife the reft of the fuperftructure.

Our piers in fome degree anfwer the above idea; and it will now be our bufinefs to
make a cap of the two bafement courfes, bonded together with a degree of firmnefs that
would not have been neceffary, had no derangement ever happened.

1 propole, therefore, that the two bafement courfes be filled in with block ftones,
gauged to a proper thicknefs in refpec to their beds; and fo far ftruck off upon their
fides, as to give opportunity to cramp them to one another, both infide and out, The
outfide ftones I would advife to be cramped to one another with cramps from 13 to 2
inches broad, and from % to § thick, all well leaded in, and of fufficient length to get
at leaft fix inches fair hold of each {tone. The whole to be bedded and worked in with
terras mortar, of which I will give you the compofition.

In the next place, as the ground could not be confolidated with piles under the firft
foundations, I always expected thefe to fettle to the value of an inch more than the piers
that have piles underneath them ; but as in confeq of our der our bear-
ings will be rendered in fome degree unequal, a greater fettlement may be expeéted to
take place at the weft, than at the eaft end; for thefe reafons I would have the bafement
courfes fo fuited to the prefent work, that the eaft end of the bafement fhall finith ‘an inch
higher than the finithed piers; and the weft end two inches higher ; alfo that the weft
point and fhoulders be carried 1§ inch further weft than the finifhed piers, fo as to make
the piers 1} inch longer than the former. In raifing the fhafts, I would gradually lofe this
1% inch in getting up to the impoft, by fetting on about the value of 7 of an inch at each

courfe ;
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courle; fo that the impoft will be of the fame length as the former, but ill finifhed one incly
higher at the eaft, and two inches higher at the weft ends. Now if afterwards the weight
of the arches and fuperincumbent matter fhould not prefs down' the piers in the proportion
allowed for, this will make no apparent fault ; becaufe it will rather giveaddition of eleva-
Gon'to the middle of the bridge ; andif the fettlement fhould be double to what is allowed
for, which I think is as much as can poffibly be expeéted, it will ttill be fearcely vifible.
The main thing, therefore, that we have to guard againft in carrying up our piers,
is to do them with that care and folidity, that though the bearings may be fomewhat un-
equal, yet that the whole may go together, without fhewing apy fetts or rends in the
outfide aifler ; and which, though it may happen without any material detriment to the
real folidity.and duration of the work, yet it will difgrace our building in the eyes of thofe
very many (in proportion to the whole) who can neither fee nor reafon any further ; on
which account I would conftantly keep the weft end fome courfes higher than the reft,
building up as it were a head, and making off the courfes. I would alfo cramp every
courfe in’ the outfide aifler, from the weft point to half way down the long fides, and
every other courfe down to the ealt fhoulders, till you come to the next courfe below the
impoft ; at which height 1 would throw three block or chain courfes acrofs,. in the man-
ner I formerly ordered ; there let the work of each pier ftand as long as we can, and
afterwards finith as has been already done. 1 mean what relates to the cramping above
the bafement to regard chiefly the third and feventh piers: as to the fourth, after the cap
is on, as before, I think it will be fufficient to cramp every other courfe from the point
to half-way down the fides only ; but in regard to the crofs chain courfes at the height
above mentioned, no caiffon pier fhould want them. In regard to the fifth, I muft fufpend
all directions till I fee how it is likely to turn out.

 The place where I am moft apprehenfive that fetts may appear, is about a yard below

or down ftream of the weft fhoulders. I would therefore have you avoid” putting in
long ftones faceways, near thofe parts 3 for though this may caufea few more cramps, and
in common ‘apprehenfion not be: fo ftrong : yet, as every joint will give way a litdle, it
will prevent the breaking of the {tones in the middle, nor willithe weight above ac by:
fuch long leversto break them..

Inftead of our former terras mortar, take as follows :

Common lime 1, barrow lime 1, terras 3, fand 1% 3— this dofe with pebbles what
you can, for rough work.

! To
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T'o fet fones under water:

Barrow lime 1, terras 1, very fmall pebbles 1 ; — this being very well beaten, and let
grow rather fhff, put it down in lumps about the fize of a pullett’s egg. 1f you have an
opportunity of flat bearings, you may mortar the under fide of the ftone to be let
down.

Below you have my defcription and directions concerning the new tackles.

I am, &c.
J. SMEATON.

DESCRIPTION of the Shears and Tackle that were made Ufe of in raif~
ing the Piers, &c. of the Bridge of Perth, and recommended for Ufe in
Hexham Bridge.

(See plate r2. fig. 7.)

AB fhews one of the fhear logs, which are framed into a foal piece being of nearly the
fame height and feantling as the fhears, that is, about fix inches, but inftead of being fixed
by back ftays, they are made to overfet by guide ropes commanded by tackle blocks in the
following manner :

The guide rope CD is fuppofed to be fixed to a lewis to fome part of the adjacent
pier or arch ; the guide rope goes to an adjacent pier if raifed to its height, or the next
but one, if the next is not raifed much above water. DH are a pair of blocks with two

; fheaves each, whofe fall HIK goes to the jack roll or windlefs L, mounted upon a frame
in the ufual manner, and fixed upon fome c ient part of the adj pier or arch:
now as the roll drawing by the fall KIH, tends to draw the fhears towards it, with a power
of one exclufive of the purchafe of the tackle, and as befides the fall there will be four
parts of the rope adting as a purchafe, the confequence will be, that the whole purchafe
will be as five to one, and the roll muft gather up five yards of tackle fall to make the.
blocks DH advance one yard towards each other.

Again,
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Again, the tackle blocks F will tend to draw the fhears the contrary way to the
other, and the tackle fall FMNO being attached to the under fide of the roll L, this
roller will command the fhears either way by turning it one way or the other ; now to
keep the two tackle falls thus brought to the roller at any equal tightnefs, or nearly fo,
it is neceffary that the two purchafes may be equal ; it therefore appears that if the fall
ONMTF, agting over the fingle pulley M, which ferves only as a direftor, were fimply
attached to the block F, no power this way applied to the roll at L, would produce
any adtion upon the fhears, but only pull at the fixed part of the guide rope EF without
producing any altion any where. The blocks FG, therefore, muft contain a purchafe
of five, and this will be done by making the block F treble, and the block G double,
the ftanding part being fixed to the block G, in like manner as the other ftanding part
will be fixed to the block H. 1If, therefore, one fall is attached to one end of the roll,
and the other to the other, while one is winding off, the other winding on, four feet in
length, and fix inches in diameter will be fully fufficient; and the handle being of the
fame length as before prefcribed, as one man will generally manage the matter,
the handles will beft be fet oppofite that they may fimply balance each other.

To avoid all confufion of the figures, I have wholly omitted the main tackle blocks,
which are fufpended from the top of the fhears; and to avoid the platform of the work
from being crowded, I fuppofe the fall for the main tackle to be returned from a fnatch
block fixed toa lews, next the foot of one of the fhear logs, and from thence paffed to a
main windlafs or jack roll, and fuppofed to be placed upon the adjacent pier at P, or upon the
arch near the other windlafs. Two men in ordinary cafes being fuppofed to manage
both windlafles, that is to affift each other in hoifting the ftone perpendicularly, and
then one of them to go to the guide tackle windlafs to overfet the fhears, which done,
the firft can lower it by the main tackle.

The overlaying of the fhears fhould be fufficient to clear the ftones from rubbing and:
beating againft the fides of the pier, while hoifting perpendicularly, and the feet of the
fhears may either ftand upon the aifler or juft behind it, fo as to drop fuch ftones into
their places as come within their compafs, and that on either fide. The fall of the
main tackle may be prevented from dipping in the water, in. paffing from pier to pier,
by a fmall block being fufpended from the guide rope at L. -

. The guide tackle blocks may be fuch as' thofe made for fhipping, the fheaves about

fix or feven inches.
: J. SMEATON.

London,
C2yth March 1779-

To
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whenever a top flood came, as before that nothing was ever ftirred, and therefore the
rubble not difpofed as laid by the water ; but as its effe@s feem to have been principally
fpent upon the fourth pier, 1 think it will be proper now to do with it what I have all
along propofed in my own mind, in cafe an effect fhould take place to the degree you
have defcribed of that pier: that is, to drive fome of the round oak piles about 18 inches
diftant, middle and middle, driving them down by fetts three feet under the common low
water furface : the point pile being advanced up ftream about 15, or, if you pleale, 20 feet
above the falient point of the cafing : the line of the piles to be made a little rounding,
1 think the upper fide is the better figare. The internal fpace between the piles and the
cafing to be filled with rubble, as large as you can well get it, and fome large pieces to
be chocked in between the fhoulders of the cafing and the fhoulder piles, and then filled
up with fmaller at the top. 1 would alfo lay a footing flope of rubble upon the outfide of
the piles, to be reconciled with the footing flope on the fide of the cafes. As it appears
from all the arches interfpaces wearing deeper, that it is the natural effe@ of the waters
being more confined than at firft by the interpofition of the piers ; it therefore indicates,
that we fhould not fill up more than what is abfolutely neceflary for our fecurity ; for the
more we block up thie more tendency the water will have to take away the blocking and
deepen the interfpaces. You haye not given me the foundings in the refpective interfpaces,
nor told me where. the rubble, &c. is chiefly lodged below the tail of the piers; if I were
snformed of thefe matters, as allo whether the deepening of the interfpaces was greater
at the eaft or the weft fhoulders, orbelow the eaft fhoulders, I fhould be able to tell how
to direét you. You mention however that your foundings by the fide of the fourth pier
were cight feet; now if all lies regular, 1 fhall not think eight feet too greata depth in the
middle between the piers ; and if the rubble flopes do not reach within three feet of the top
of the cafings, extending above two feet in bafe to one of perpendicular height of the
flope above the cafings, it will beas fufficient as if higher and broader.

Nothing will fo much tend to give an eafy paffage to the water through the bridge,
as its fpreading equally through all the arches. The beating jetee on the north fide,
greatly tends to prevent the water paffing freely through the north arches, at the fame
time that it throws it upon the center one ; that therefore fhould not only be removed,
but the fhore made fmooth and regular, the ground and all impediments removed
from the north elliptical arch, and the rifing ground below it taken away; for if the
water is ftopt below an arch it is an equal impediment to the waters getting through
it as’ if under it or above; and whatever is there flopped muft be' thrown upon fome
other, and the water naturally tends to find its paffage where it finds the lealt obftruétions

that
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that is, where the channel is the deepeft. Our bufinefs is therefore as much as poflible
fo invite the water through the fide arches by fmoothing and clearing all impediments to

its paffage through the fame.
Tam, &c.

J. SMEATON:



