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in many other Refpeéts:
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free from being Deftroyed by WEEvELS, both in
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2o the Right Honourable Dax gL
Earl of Winchelfea and Notting-
ham;

The Honourable Joun CokBURNE Efg;

The Right Honourable Lord A rc ni-
BALD HaMInTON;

The Right Honourable Lord Bav T 1~
MORE;

The Honmourable Puivir Cavex-

_.Disu Efg |

The Honourable Grorc e LEE Doc-
tor of Laws;

Zhe Honourable Joun TrEvVOR Efy,

Commiffioners for Executing theOffice
of Lord High Admiral of Great
Britain, &c.

MY LORDS
' Hougn the Subje of this
I Treatife is like to be of great
Benefit to Mankind, in ma-

ny Refpe@s; yet as it was at firft
A 2 principally
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principally intended for the Service
of Sea-farers; and as your Lordfhips
were pleafed to encourage and  pro-
mote the Thing, by ordering a Trial
to be made thereof: fo I thought it
not improper; to addrefs myfelf on
this occafion to your Lordfhips, who
have the Super-intendency of the
Royal Navy., '

Tuere s nho doubt but it will
fully anfwer your Lordthips tender
Care and Concern for the Welfare
of Navigators, as it will contribute
much to their Health, by fupply-
ing them, in exchange for a very
noxious, with Plenty of freth Air, that
genuine Cordial of Life: For that
- wonderful Fluid the Air, which, by
infinite “Combinations with natural
Bodies, produces furprizing Effects,

as
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as 1t 1s on the one Hand when pure,
the chief Nourither and Preferver
of the Life of Animals and Vege-
tables; {o, when foul and putrid, it

15 the great Principle of their Deftruc-
tion.

As Sea-farers, that Valuable and
Ufeful Part of Mankind, have many
Hardfhips and Difficulties to contend
with, {o it is of great Importance to
obviate as many of them as pofiible:
And as the noxious Air in Ships has
hitherto been one of their greateft
Grievances, by making fick and de-
ftroying multitudes of them; {o the
finding a Means to prevent this great
Evil, is of vaftly more Confequence
to Navigation, than the Difcovery
of the Longitude; as being a Means
of faving innumerable more Lives,

A% than
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than that would do. And therefore
it was what well deferved the moft
diligent Refearches; and even the

trying, every the loweft Degree of
Probability of effeéting it.

- WHEN itis found, that Men can,
with greater Safety ‘to their Lives,
traverfe the vaft Expanfe of Waters,
it will be a great Advantage to Na-
vigation, and Traffick will thereb
be much inlarged.

" Tuar yourLordfhips have 'not
herein been countenancing a 'vain
fruitlefs Attempt, is evident, not only
-from confidering the Effe@s of the

Engine, which exchanges great Quan-

-tities of bad, for good Air; but alfo

~from the Event, it having been found

| 10 - very
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very falutary by the Swedes, who have,
made the Tnal. -

‘T'1s a good Symptom that we
are got upon a right Scent, when it
leads not only to the Thing firft
{ought for; but alfo to many -ether
ufeful Difcoveries, as we fee this
does.

W have here an Inftance, that
the Study of Natural Philofophy is
not a meer trifling Amufement, as
fome are apt'to imagine: For it not
-only delights the Mind, and gives it
the moft agreeable - Entertainment,
in feeing in every thing the Wif{dom
of the great Archite&t of Nature: But
it is alfo the moft likely Means, to
make the Gift of kind Providence,
this natural World, the more bene-

A 4 ficial
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ficial to us, by teachmg us how,
both to avoid what is Hurtful, and
to purfue what is moft Ufeful and
Beneficial to us.

I am,
With all ane Refpelt,
My Lorbs,
Your Lamﬂﬁp.r
Obedient stm&[g- Servant,

- Stephen Hales.
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3 HE

PREFACE.

ITmay not be improper to give an

Account how I, who am neither

B concerned nor skilied in naval

Affairs, came firft to think of thefe
Ventilators; viz. In the beginning of
September 772 the Year 1740, I wrote
to Dr. Martin Phyfician to Lord Cath-
cart, General of the Forces which lay
imbarked at Spithead, for an Expe-
dition in America, to propofe (befides
the wufual [prinkling between Decks
with Vinegar) the banging up very
many Cloths dipped in Vinegar, in
proper Places between Decks, in order
0
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to make the Air wore wholefome :
And in cafe an infectious Diflemper
Shotld be in any Ship, to cure the In-
Jection with the Fumes of burning
Brimflone.

It was from z‘zﬁg/é Confiderations,
which often recurred to my Thoughts,
that it occurred to me the March fol-
lowing, that large Ventilators wounld
be very [erviceable, in making - the
Air in Ships more whole efome; this I
was o fully Jatisfied ofs that I imme-
diately drew up an Account of it5 fer
veral Capies of whichwere communi-
catedy both by my _/é\:j" and others, to
many Perfons of Diftinétion, and
Mermbers of the Royal Society : Bgﬁ:re
whom I laid a large Account of it,
which was read in their Prefence the
May fallaumg, as appears by the Mi-
nutes of the Saciety. |

- November
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November the fixth following, viz.
7n the Year 1741, Martin Triewald,
Captain of Mechanicks and Military
Archite& 70 the King of Sweden, and
Fellow of tbe Royal Society ar Lon-
don, ina Letter to Cromwell Mor-
ttmer M. D. and Secretary of the
Royal Society, fays, that “this Spring
< be had invented a Machine, for the
<« Ufe of his Majefty’s Men of War,
« which went to block up Petersburgh,
“ in order to draw out the bad Air
“ from wunder their Decks, the leaft
“ of which does exhauff 36172 cu-
“ bick Feez of Air in an Hour,” that
is at the Rate of 21732 Tuns in
twenty four Hours.

It were a very e.rfmardwmy Cir-
cumflance, that two Perfons at [o
great a Diftance from each other,
without getting a Hint of ity one from

the
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the other, [hould bappen to bit on in-
venting a like very ufeful Engine.

And in his Letter to Dr. Morti-
mer, dated the 8tb of June 1742, be
Joys, < that he wrote a Deduttion of
“ the Ulefulnefs of bis Engine on
« board Sbips only, which bas been
“ printed by Order of His Majefly,
“ and been diftributed among the
“ Officers of the NVavy.” |

Forthis Efﬁffﬂe be had a Priwifegﬁ
Jor Life granted him by the King
and Senate of Sweden, datedthe 2015
O&ober 1741, which Privilege is
printed at the end of the above men-
tioned Dedution.

A Tranflation of which ingenious
Treatife, was communicated to me
6y Dr. Mortimer; in which he Jays,
““ In Hofpitals and Barracks Jor the
<« Sicky this Machine is placed in the
“ Garret, from whence two or three

% Paper
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PFRERAGE. xiii
Pipes go down, fome Inches thro
the Ceiling, into each Room whcre
the Sick liey and thus draw out all
the unwholefome Air and Stinch,
which does more barm than any
Phyfick can repair. And at the
Jame time, has this accidental Be-
nefity That thofe who begin to mend,
may give themfelves a proper Ex-
ercife, in working the Machine :
Only they ought to take care to keep
all the Garret-Windows open,
while the Machine is a going. In
Men of War and Hofpital-Ships,
this Machine is placcd on the up-
per Deck, directly over the great
or any other Hatch : And then the

“ Pipe, which goes down between the

€c
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Decksy draws out the unwholelome
Airy which is inflantly fzsppfmd

éy freﬁ 3
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This Trearifey he fays, was read be-
fore the Royal Academy of Sweden
the third day of April 1742, “ which
“ moble Work the Academy wifh to
 fee foon printed.”  This was eleven
Months after mine was laid before
the Royal Society.

And in bis Letter to Baron Wafen-
berg, Envoy fromihe King of Sweden,
dated the 22d of April 1743, whick
the Baron did me the Favour of tom-
municating 1o e, be Jays, “ that
« gvery Swedith Man of War, and
<« Hofpital-Ship, was laft YVear fur-
ifbed with one of my Engines
awhich bad ot been done, in cafe
« they had not experienced the Be-
nefit of the fame, the Campaign
before that” So that a Trial was
made with thefe Ventilators in the
Year 1741, which prwed‘ a very

f c!u_’y Summer in the Swedith Fleer,
except

-~
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PRERAGHE. XV
except only in the Ship or Ships, which
were ‘refrefbed by Ventilators: A
Sirong Inflance of their great Ujeful-
n¢fs 5 which induced the Swedes to put
«them into every Man of War and
Hofpital-Ship, the Year Jollowing.

And Myr. Triewald further [ays,
that in the Summer of the Year 1742,
be bad fent one of his Engines, calcu-
lated for a Sixty Gun Man of War,
to ¥rance; which being approved of
by the Royal Academy of Sciences az
Paris, the King of France has ordered
all the Men of War to be fzﬂr?z.g/lwd
with the like ¥entilators.

Being informed, while this Book
was printing, that it was faid that
Nathaniel Henfhaw M. D. E.R.S.
had long fince made a like Prapefal,
Jor fweetning the Air of Ships, \in a
Treatife called Aéro-Chalinos, or a
Regifter for the Air, printed in the

| Year
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Year 3677 ; /5;::'1}5}:3 never Jeen 2he
Book, I fent for it Jfrom the Royal
Society Library.

In which Book is the ﬁZZ&wiﬂg Pro-
pofal, viz. In order to have the Be-
nefit of Change of Air, to another
Country or Climate, almoft at any
Seafon, and that without going out
of the Houfe; bewould have a Room,
which bhe calls an Air-Chamber, to
be luilt about twelve Feet [guare,
and Air-tight every where; with a
very large Pair of Organ-Bellows to
be placed in the Rooms to or from
which, Air is to be conveyed through
the Wall, by a Copper Pipe; with
Valves to open inward or outward,
as QOccafion  [ball require. With
thefe Bellows, the Air in the Room
is either to be condenfed and made
beaviery by forcing Air in, or lighter,
by conveying Air out of the Room.

Now,
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WNow, fuppaﬁﬂg when the Air is
Jo lighty as to have the Quickfilver
in the Weather-Glafs fallen to it
loweft Mark twenty eight Inches, that
a Perfon [hould then defire to be in
an Air [o beavy, as toraife the Mer-
cury three Inches bigher up to fettled

fairy then the Air muft be forcibly
drove into the Room by the Bellows

and vice verfa iz muft be drawn out,
when it is reguired to have the Air
in the Room fo much lighter than
the outward Air.

But in both thefe Cafes, the Force
of the inclofed Air to pufb out in a
condenfed flate, or of the outward
Air to prefs into the Room, in a rare-
Jred fate, would beno lefs than 38 304
Pounds Troy, fuppofing the Room 1o
be twelve Feet [quare cvery way. And
the Force of the Air againft the Glafs
of the Window, Juppofing it to be a

a Foor
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Foot [guare, would be 266 Pounds.
And the Preflure of Air on the Bel-
lows, if they were two Feet broad and
Jix Feet long, would be equal to 3192
Pounds: for in all thefe Cafes, the
Preffure would be equal 10 a Quan-
tity of Mercury three Inches deep, and
as broad as the fides of the Room, or
Jurface of the Bellows.

He propafes by this means to cure
wntermitting Fevers, by baving the
Air in the Room rarefied in the cold
Fit, and condenfed in the hot Fit; dur-
ing the whole time of which, the Pa-
tient 15 to continue therein: And re-
commends the zz/& qf z’t,gfﬁa?{g other D;‘:/l
termpers,y to cure the Stoneand the Pox.

He propofes alfo to prevent Sea-
Sicknefs thereby, by having a Man
thus fbut up in a clofe Cabin in a com-
preffed Air: This, I fuppofe, bas led
Jome to fays that this and my Propo-

fal
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Jal are the fame. But how wide is
their Difference! My Ventilators are
intended to promote a free Perfpira-
tion and Breathing, by conveying
great Quantities of frefb Air into
Shipsy in exchange for very bad Air.
On the contrary, Dr. Henfhaw’s Cosn-
trivance would make a gosd Air, by
confining it, very bad, and thereby
retard Perfpiration, and incommode
the Breathing, and fo caufe, inflead
of preventing, Sicknefs: And were
bis of any real Benefit, it could only be
Jotovery few, and that by turns ywhere-
as mine Will be beneficial to the whole
Sbip’s Crew at the fame time. Befides,
the Make of my Ventilators is very dif-
ferent from that of Organ-Bellows.

I fhould not have troubled the
World with the Recital of this Soolifh
Propojal, had it mot been 1o obviare
a falle Report, which might have pre-

vailed
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vailed much more, efpecially confider-
ing that the Book it/elf, which refutes
it, is now grown [carce.

As thefe Ventilators are like to
prove of great Benmefit to Mankind,
in many other Relpefts than are here
mentioned, or can as yet be thought
of s Jo it will be of great ufe, if thofe
who_fhall bave made farther Improve-
mentsy willy from time totime, commi-
nicate them; as alfo an Account of the
Difficulties or Succefs they have met
with in putting the Things here pro-
pofed in execution,

ER BAA T A,
JAGE 5. penule. for Z. 1N, p. 1351 14, w536
P. 17. L. to. for Pumps v. Damps. p."50. }. 2. for whes
r. where.  p. 54. 1. 24. for Holds v. Folds. p. 66,1, 9.+.C. B,
P- 73. 1 8.°r. fame Do, p.agr) 14 v deduiting.

L
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DESCRIPTION

OF

VENTILATORS, &.
(L) '

i. EING informed, how very Offen-
B five the clof¢ confined Air in Ships
was, and that chiefly where there

were a great number of Men, asin Men of
War, and cefpecially, in Tranfport and Hofpi-
tal Ships;.it occurred tome, that this Inconve-
nience might, in a great Meafure, be obvi-
ated by means of large Bellows, cither fuch
as are made for Organs, which move on a
Joint on onc end, or elfe are made {quare or
round, like what are called lantern Bellows,
which are raifed and comprefled on all fides,
B being
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being Cubes or Cylinders, capable of being
lengthened or comprefled. The firft Sort
fcems to be the moftcommodious for thefc
Purpofes; but they may be made of any
fhape, as fhall be found beft to fuit the Place
where they are to be fixed.

2. AN D whercas Smichs Bellows and Or-
gan Bellows arc heaved with Labour, be-
caufe in them it is neceflary to have the Air
much comprefled, that it might pafs with
Velocity and Force through finall Orifices,
it is propoled therefore to have the Valves
and Paflages through thefe Bellows very
large, on which account they will be work-
ed to and fro, with the greateft Eafe imagi-
nable, as is evident in the cafe of common
Bellows, which will move up and down,
with furprizing Eafe, if their Valve be held
open with a Finger. And the Cafe would be
juft the fame, if the Bellows were very large
provided the Valves were proportionably
targe, and arc alfo made to openand fhut
cafily. For in this Cafe we only want to
movce a quantity of light uncomprefied Air,
from the outfide to the infide of the Place
Whﬁre it 15 defired, or from within outward.

And
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And fince a Tun or forty Cubick Feet of
Air in bulk, wcighs but 300 Grains, which
Is not three quarters of an Ounce; fuppofe
a Pair of Bellows were fo large, as to con-
tain a Tun, yet that Tun of Air would give
little refiftance to the contracting Bellows,
provided the Valvesand Wind-Pipes leading
roandfromthem, were proportionably large»
And for the fame Recaton, the Dilatation
of the Bellows would be equally eafy. Thus
we breathe to and fro througha large Wind-
Pipe, about fixtcen Tuns of Air in twenty-
four Hours, with little or no Labour. And
in this confifts the peculiar Excellence of this
Contrivance; this Method of conveying Air
being moft fimple, and analogous tothe way
which Nature makes ufe of, to convey
frefh Air into the Lungs of Men, and of
many other Animals, v7z. by the eafy rifing
and falling of the Midriff.

3. Now in order to make trial of the
Method here propofed, I caufed two Pair of
Bellows to be madein the following manner,
U7z, being accommodated with a Grainerys
by the Favour of Governour George Pit Efgs
at the Houle of Anthony Duncombe Efqs

B 2 which
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which was thirty Feet long, and contained
about two hundred Tuns of Air; in_the
lefler adjoining Room, were placed, fide by
fide, two large Boxes, which were ten Feet
long, five Feet wide, and two Feet decp,
in the clcar within fide. Fig. 1. AB CD,
defcribes one of the Boxes, in the middle
of which was fixed a broad Pattition or Mid-
riff, which was made to move up and down
from A to C, on the Hinges X, by means of
the Iron Rod Z R, which was fixed to the
Midriff at Z, and pafled through a {mall
Hole in the Cover of the Boxup to R; the
like Partition, or Midriff, was in the other
Box, with its Iron Rod Z R; which two
Rods were fixed to a Lever or Arm F, G,

Fig. 2. which moved on the fixed Centre O:

So that by the alternate raifing and prefling
down of the Lever F, G, the M:dnf’r’s were
alfo alternately raifed and deprefled, where-
by thefc double Bellows were, at the fame
time, both drawing in Air and pouring it
out; one of each Pair of Bellows, being in
a dilating ftate, drew in the Air; while the
other two, which were at the fame time in
acomprefling ftate, blew it out. And that

the Midriffs might be the lighter, they were
made
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made of four Bars or Rails length-wife, and
as many acrofs them breadth-wife, which
were each three Inches broad ahd an Inch
and quarter thick, fwelling in the middle
to give them Strength. The vacant Spaces
were filled up with thin Pannels of Fir Board,
like Wainfcot Work.

4. TrE Midriff Z X moving to and fro
with its Edges very near, v23. ;%-th of an
Inch from the fides of the Box A, B, C, D,
F,E, Fig. 1. verylittle Air, in comparifon
of the whole, will efeape by the Edges; fo
that there will be no need of leathern fides,
as in common Bellows: which Leather would
not only be more expenfive, but would alfo
caufe them to move much more heavily.
And, that’ the Midriffs may move to and
fro with the greater Eafe, and without touch-
ing the fides of the Boxes, thereis an Iron-
Regulator fixed upright, Fig. 1. to the middle
of the end of the Box A C from N to L;
which being half an Inch thick, and an Inch
broad, a Notch of the fame depth is cut in-
to the middle of the End of the Midriff at
Z, fo that the Midriffs in rifing and falling,
{uffer no other Bearing or Friction than what

B 3 18
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1s made between the Regulator and the
Notch. |

5. THE end of the Box at A C muft be
made a little circular, that it may be
the better adapted in all Parts, between A
and C tothe rifing and falling Midriff; and
if the Boards at this end of the Box be but
half an Inch thick, fuch thin Boards will,
on being nailed on, the more cafily comply
with, and be forced into the circular Shape
of, the Ends of the Side-Boards to which they
arc nailed. And that thefe Boards might
the better retain their circular Shape, cir-
cular Battings were nailed on their outfide:
But in the Ventilators on fhipboard, for
the fake of greater Strength, this circular
Form was cut out of a thick Fir-Plank. At
the other end X of the Midriff a flip of
Leather may be nailed over the Joint at the
Hinges, if needful. TheHinges were made
of two picces of Iron, one of which grafped
the End of the Midriff at the fide, the
other was a flat piece of Iron fix Inches long,
one and a half broad, and half Inch thick,
which was let into the Side-Board of the
Ventilators; thefe two Irons were riveted to-
gether with a Rivet half Inch thick, which
was the moving Joint, 6. AL L
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6. ALL the Boards of which the Boxes
are compofed ought to have their Joincs
well fecured with Grooves and 7ongues, and
have brown Paper pafted over them; and
efpecially near both the Ends they may be faft-
ned with Wood-Screws, to draw out, in or-
der to retify any thing that may be amifs
there.

~ 7. THE cight large Valves for the Air to
pafs through were placed at the Hinge-End
of the Boxes BK, Frg. 2. 1,2, 3, 4, 5,6,
7, 8. The Valve; Numb. 3. opens inward
to admit the Air tocenter, when the Mid-
riff is deprefled at the other End,- by
means of the Lever FG. And at the fame
time the Valve 3, in the lower Ventilator,
is thut by the comprefled Air which pafics
out at the Valve 4. DBut when that Midriff
1s raifed, then the Valve 1 thuts, and the Air
paffes out at the Valve 2. And it is the {ame
with the Valves ¢, 6, 7, 8, of the other
Box ; fo that when by the Motion of the Le-
ver FG, the Midriffs arc alrernately rifing
and falling, then two of the Ventilators arc
conftantly drawing in Air, and two of them

B4 . at
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at the fame time are blowing it out at their
proper Valves; the Air entering at the Valves
1,3,6, 8, and pafling out at the Valves
2, 45 5, 7 | '

8. THERE was fixed to the Ventilators
before the Valves 2, 4, 5, 7, a Box Q,Q
N, M, Fig. 3. as a common Recepracle for
all the Air whichcame out of thofe Valves;
which Air paffed off thro’ the Trunk P,
which was a Foor {quare in -the Clear with-
5 this Trunk pafled thro’ the Partition-
Wall of the two Rooms. The Valves were
hung on Leathern Hinges, which were fixed
to their upper Side, which is beft, becaufe
that Pofition will caufe them always to fhut
of themfclves by their own Weight. In
Ships thefe Hinges ought to be made of
Brafs or Copper, to prevent rufling,

‘9. I MaDE the Openings of the Valves
at firft, twelve Inches long and fix wide,
which. was onc hundredth part of the
Breadch of each Midriff, they being fifty
fquarc Feet, broad ; but on trial, I found
thefe Openings too narrow for the great
Quantity of Air which was to pafs thro

them.
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them. I then made the Openings two Feet
long, and feven Inches wide 5 which I found
to be a fufficient degree of widenefs, that

being nearly -th part of the Breadth of '
cach Midriff : which were moved up and
down ecafily enough, norwithftanding cach
of them weighed on the Lever at RR, Fzg. 2.
thirty-Pounds; which very little increafed
the Force requifite to move the Lever, be-
caufe they counter-balanced cach other’s
Weight : on which account two Pair of
thefe Bellows, in this horizontal Pofture, may
be worked with morc cafle than one Pair.

10. IT is very requifite to make the
Valves as light as poflible ;5 for when they
weighed two Pounds, being made of red
Fir half Inch thick, they did not open wide
enough for the Air to pafs freely. But when
they were made about th Inch thick, and
of lighter white Fir, weighing but fifteen
Ounces; being then raifed, by the rufhing
Air, to an Opening of about forry-five De-
grees, or half opens then the Midriffs were
worked to and fro with eafe enough. But
to prevent the warping of thefe thin Valves,
it was needful to let in, tack aud glew on
| L them
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them, Picces or Fillets acrofs each of them,
viz. one at each End, and one in the
Middle. It will contribute much to their
Lightnefs, to have the lower more move-
able part of the Valves much thinner than
the upper part 5 which will require a thicker
Subftance of half an Inch, to nail the Hin-
ges falt on 5 which, if made of Horfes Hides,
will be very tough and durable.

11. IF it were needful to make the
Valves open wider, with more eafe, it might
be donc by placing a Counter-balancing
Weight, fo as to make them fhut with
only one fourth Part of their Weight, or
lefs, as I have found on Trial may be done :
but there feems no need to make them go
{o very eafy ; tho' the Refiftance that there
1s, 1s principally from the Valves : for when
they are all fet open, the Midriffs are moved
up and down with much more Eafe.

12. WHEN the Box QQ, with its Trunk

P, was put over the Valves 2, 4, 5, 7.
Fi7g. 2,and 3. {o as to receive the Air which
rufhed out of them; then the Midriffs re-
quired a fenfibly greater Force to move
them
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themup and down: which thows that the
Trunk P was mot wide enough, notwith-
flanding it was a Foot fquare in the Clear
within fide. Whence I found, that the work-
ing of the Bellows, fafter than at the Rate
of fixty Strokes in a Minute, did not pro-
portionably increafe the Quantity of Air that
was conveyed out of them : for when they
worked at the Rate of eighty Strokes in a
Minute, the Air not being able to pafs off
fo faft at the Nofe, was much comprefied
i the Bellowss which Air dilating again as
the Bellows dilated, fo much the lefs Air
was fucked in at cach Dilatation of the Bel-
lows, and confequently fo much the lefs
pafled off. Which is a Thing well worth
the taking notice of, elfe there may be
much f{uperfluous Labour, when the Bel-
lows are worked too faft, for the Air to
pafs as freely and faft off: for when the
Bellows are large, they will convey grear
Quantities of Air, without being worked
very faft, which will much leflen the Law"
bour of working them.
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(41 ) ;

13. FT is cafy to make an Eftimate of the
great Quantities of Air, that are con-

veyed by thefe Bellows: For fuppofc the
Midriffs rife and fall one Foot at each
Stroke, which is e¢nough, and that ﬁity
Times in a Minute, that will amount to
feventy-five Tuns in a Minute, and four
Thoufand five Hundred in an Hour; which
will amount to one Hundred cight Thou-
fand Tuns in twenty-four Hours. And the
Trunk P being a Foot fquare, the Velocity
of the Air, as it pafles out thence, will be
at the rate of three Thoufand Feet in a
Minute 5 which is at the rate of thirty-four
Miles in an Hour. This, fuppofing no
Air cfcaped between the Edges of the ri-
{ing and falling Midriffs, and the Sides of
the Boxes, for which, an Allowance is to
be made; for which, fuppofing eight Miles
are dedudted, a large Allowance; That
will be nearly the Velocity with which a
Race-Horfe goes, who runs four Miles in
nine Minutes, which is at the rate of.
26_.6: Miles in an Hour., And more than
thrice
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thrice the Velocity with which Fans impel
Air, in winnowing Corn, when they are
turned at the Rate of feventy Revolutions
in a Minute.

14. Moxsieur Mar1oTTE found that
a pretty .ftrong Wind . moves twenty-four
Fcet in a Second of Time, which is at the
Rate of one Thoufand four Hundred and
Forty in a Minute; that is, at the Rate of
Twelve and a half Miles in an Hour:
which is about halfthe Velocity, with which
the Wind ruthes out of thefe Ventilators.

15. In my Statical Effays, Vol. IL
pag. 330. it was found that the Air
ruthed out of aPair of Smith’s Bellows, at
the Rate of 68.73 Feet in a Second
of Time; that is, at the Ratc of Seven-
ty-cight Miles in an Hour, when com-
prefled with a Force equal to the Weight
of onc Inch perpendicular Depth of Mer-
cury, laying on the whole upper Surface of
the Bellows. |

16. BuT there is another Way wl_icrf:bf
to cftimate the Veloclty, with which im-
pelled
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pelled Air pafles out at any Orifice: this 1
tried by hanging a light Valve, which was
fix Inches long, and three and a half broad,
over the Nofe of the Bellows, by pliant
Leathern Hinges, which was agitated and
lifted up much, from a perpendicular to a
more than horizontal Pofition, by the
Force of the rufhing Air. Whereas in
another venulating Machine, compofed
of a Wheel with Fans, in a Drum, fuch as
is deferibed in Agricola de Re Metallica,
and in the Philofophical Tranfaitions,
a like Valve was moved very little, by the
Force of the Air which it conveyed 5 which
cvidently fhews the great Difference there
is, in the Velocities, and confequently the
Quantities of Air that arc conveyed by thefe
Machines. There is another more accu-
ratc Way of cftimating the Velocity of
Air, wzz. by holding the Orifice C of an
inverted Glafs Siphon or Crane full of
Water ;s fuch as is defcribed, F7g. 9. CR I,
oppofite to the Stream of Air, whereby the
Water will be deprefled in the Branch CR,
and raifed in the other Branch I, in propor-
tion to the Force with which the Water is

impelled by the Air. When this Crane
' was



VENTILATORS. 13

was applied to the Wheel Ventilator, the
Force of the Air, which was fufficient to
blow out a Candle, moved the Water in
the Crane very little : whereas when the
fame Crane was applied to the Nofe P of
the great Ventilators, Fig. 3. the Water
was fo much agitated, that it made large Vi-
brations up and down in the Crane.

17. Now as to the Velocity of this
Wind, it is to be confidered, that as the
{pecifick Gravity of the Air, is to that of
any other Fluid, fo reciprocally is the Square
of the Space, which that Fluid moves in
any given Time, to the Square of the Space
which the Air, by the fame Impulfe, will
move in the fame Time. And the fpeci- -
fick Gravity or Weight of Water, being
to that of Airas Eight Hundred ¢ighty-one
to One, confequently the Air moves thirty
times fafter than Water would do with the
{ame Impulfe.

18. AccorDING to the difterent Po-
fition of the Valves, thefe Bellows may
be made, cither to convey good Air into
a Room, which would drive out the bad

Air
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Air at fome proper Places, or to draw the
rancid Air out of a Place, which would be
fucceeded by good Air.

19. ]l FiLrep the Room in which
thefc Ventilators were, with the Smoke of
wet Hay and Shavingss; and then, having
firft conveyed away the fmoking Fewel, on
working the Bellows, the Smoke was 1n a
few Minutes conveyed thro’ the Ventilators
out of the lefler Room into the larger
Room : Hence we fee how effectually they
will purify the Airina Room.

20. [Founp that a Handkerchief held
near the Nofe of the Ventilators, waved
and was agitated to and fro very briskly;
and a Candle was not only inftantly blown
out there, but cven at twenty five Feet di-
ftance, its Flame was blown fide-ways; and
the Agitation of the Air was manifeftly to
be felt ar thar Diftance.

- 21. WHEN it is required to convey great
Quantities of Air into Mines, or Magazines,
or in drying Malt or Hops, ¢&-c. thefe Ven-
tilators, whether in an horizontal Pofture,

as
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asin Fig. 2. or fanding upright as in Fig. 4.
hay be worked by a Horfes or Stream of
Water, turning a Crane, by means of Cogg-
Wheels; the Defcription and Manner of
doing of which, may be feen in Number

(197, &¢.) and Fig. (11.)

22. WHEN frefh’ Air is to be conveyed
Into a Mine, or bad Air to be drawn out
of it, for one or the other of theft is to be
done, according as the noxious Pumps are
fpecifically lighter or heavier than the com-
mon Air, then the BoxQQ, Fiz. 3.is to be
fixedover the Valves, 2, 4, 4, 7, withthe Trunk
P; which is to be continued down by addi-
tional Tubes, or Trunks, to the fartheft
Part of the Mine. And perhaps in fome
cafes it may be advifable to clofe up the
Air-Shaft, at the top, with Boards and
fometimes at its bottom too, when it is
needful to convey Air thence by large
Trunks to feveral Branches and Corners of
a Mine. Thercis in Agricola de Re Metal.
lica, not only a Defcription of the above-
mentioned Wheel with Fans in' a Drum,
but alfo of large Bellows, which are moved
by Water or Horfes, to convey Air into

C Mines;
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Mines: but as thefc Bellows arc made like
the Bellows at Iron Forges, with lcathern
Sides, they will move much heavier than
thefe with Midriffs, which convey Air both
rifing and falling, which the others can-
not do.

. 23. WHEN there is occafion to convey
much greater Quantitics of frefh Air into
any Place than the Ventilators, Fig. 2. can
convey, that may. eafily be effected, by hav-
ing fcveral of the like Ventilators lying on
cach other, whofe Midriffs may all be
moved up and down, by the fame prolonged
Iron Rods RZ, Fig. 2.

24. WHEN the Ventilators lie horizon-
tally, as ii Fig. 2. then it.will be beft to
have two Pair of them, becaufe they will
work much eafier than one Pair, on account
of the Weight of the Midriffs, which in
Fig. 2. counter-balance each other, on the
Balance R O R ; whercas one alone would
burthen the Perfon who moves it, with its
Weight of thirty Pounds. |

is. Buz
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2. Burt if the Bellows are placed in a
perpendicular upright Pofture, {0 asto have
the End Z uppermoft, as in Fig. 4. then, as
the Weight of the Midriff would reft on
its bottom, only one Pair of Bellows may
be ufed, and thofe larger or finaller, as fhall
be needful. If the Ventilators are fixed in
this upright Pofture, it will be requifite ta
place them upon the Box BK L M, as in
£ig. 4. for the more commodious convey-
ing the Air from them s the manner of do-
ing which is exprefled in Fig. 5. where the
End of the fame Box B L T, is covered with
the Board XZ, with two large Holesat X and
Z, cutinit for the Airto pafs down thro’
X, when the Air in the Side X of the Ven-
tilators is compreffed by the Midriff; and
thro” the other Hole Z, when by the Return
of rhe Midriff the Air of Z is comprefled.
In the other half of the Box QK M the
Board X Z is taken off, to fhew the manner
of the Pafiage of the Air from the Holes
X Z, thro’ the Paflages Y, X, V, whete
Vaives are fixed, to prevent the returning
back of the Air, which goes out at the
Nofe T Q. The Partition R R is neceflary

C 2 to
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to prevent the Air’s afcending up thro” X,
while it defcends thro' Z, and wvice verfa.
The Air is drawn into thefe Venrilators at
the large Valves N'N. '

- 26. WHEN it {hall be requifite to con-
vey Air into fome of the Windings and
‘Turnings of Mines, or to the Corners of
large Rooms, as in Magazines, ¢¢. this
may eafily be done by means of large round
or fquare Trunks, made of Board "or Tar-
pawlins, which may be diftended by Hoops
or Poles.  Such Trunks will be lighter than
if made of Boards to movc to and fro, e-
fpecially near the Places where the Miners
arc digging.

27. M1INERS obferve in digging a Well
or Shaft, that by having a long Trunk in it,
the Air defcends in a {hﬂicient Quantity, to
make the Air in the Well fit to breathe in.
The {mall Ventilators defcribed in Numb,
(74.) will be very ferviceable, when the Air
of Wells is noxious.

28. In Low thorp’s Abridgment of the
Philofophical Tmnfaﬁmm Vol.IL p. 375

T‘lh [
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there is an account of four forts of Damps
obferved by the Miners in Derbyfire :
The firft is called the common Sort, per-
ceived at firft by the Candles burning orbi-
cular, and the Flame leflening by degrees ;
the Effelts of it upon human Bodies are
Faintings, Convulfions, Suffocations. The
fecond is what they call the Peafe-bloom
“Damp, which the Miners imagine, is the
Steam of a Vegetable growing lower than
the Level.  The third is the moft noxious ;
the Miners fay they fee in the higheft part
of the Roof, in thofe Paflages which branch
out from the main Greove, a round thing
of the Bignefs of a Foot-ball, with a Film
or Skin about it, which when broken by
Accident, difperfes it felf, and fuffocates all
the Company. The fourth is the fulmi-
nating ‘Damp, refembling in its Naturc and
Eftects, Gunpowder, or that Martter which
produces Thunder. When this takes fire,
it kills by Explofion, as Thunder and Gun-
powder. The Remedies of the Miners, are
by Air-Shafts, and Perflation, with artifi-
cial Wheels and Bellows.  The Air-Shaft
is ulually a good diftance from the Groove,
thro’ which things are conveyed up and

C 3 down
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down the Mine: And the Air is driven down
the Air Shaft by means of Skreens, which
drive the Wind down like a Wind-fa:! in
Ships 5 or by a Fire fufpended in the middle
of the Air-Shaft, it is drawn upwards, as
ina common Chimney. And from the
Groove to the Air-Shaft, there pafles a
Channel called a i;)r.g'ﬁ‘, thro” which the
Air is conveyed either to or from the
Groove. But when the Air in Mines is
very noxious, it {cems requifite for freth
Air to be conveyed inceflantly, thro' large
Trunks, to the very Angle or Part of the
Mine, where the Miners are digging. Large
Ventilators are now making, by a Model
which I fent, to be fixed to a Coal-Mine
of George Bowes Efq; Member of Parlia-
ment for the County of ‘Durbam.

29. IN the cafe of Goals, Work-houfes,
and Barracks, where the People have full
leifure to work the Bellows, they might
be placed, cither againft a Wall, or be fixed
breadth-wife to the Cieling, or in any other
Pofition that fhall be found moft commo-
‘dious, They ought to be fo placed, as that
they may beft ferve {everal Rooms in their

turns,
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turns, according as their refpeciive Pipes
thould at pleafure be opend or .fhut by
Sliders. - And there muft be a Provifion
made, on the oppofite Side of the Rooms,
for the old foul Air ta pafs off, in propor-
tion as the frefh Air comes in, or wice
ver[a.

{ IV. )

30 S ta Hofpitals, tho' frefh Air is
of great importance to the Sick,

yet it muft be conveyed into or eut of their
Rooms, in an almeoft imperceprible gentle
manner: And for that purpefc it feems moft
proper to let it i or convey it out as near
the Cieling as may be, where the lighter
warm rancid Air of the Room, by afcending
up through the frefh Air, if conveyed in,
would gradually convey the frefh Air down
towards the Sick. And for the fame reafon
the Outlet for the rancid Air, at the oppe-
fitc End of the Reom, ought alfo to be
near the Cieling, for the warm frowzy Va-
pours of the Sick are continually afcending
upwards. Or the Air might be conveyed
flill more graduglly either in or out of the
C 4 fick
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fick Room, thro’ the Pores of large Trunks,
made of loofe-woven Canvas ; whichTrunks
might reach the whole Length of the Rooms,

and be placed at the greateft diftance from
the Sick, near the Cieling.

3t. AND perhaps a like Ventilation of
warm dry Air from the adjoining Stove,
with a cautious Hand, might be of fervice
to Trees and Plants in Green-Houfes, where
it is well known that an Air, full of the
rancid Vapours, which perfpire from them,
1s very unkindly to them, as well as the
frowzy Vapours of human Bodies are to
Men. For I have thewn in my Pegetable
Staticks, that frefh Air is as neceflary for
the healthy State of Vegerables, as of A-
nimals. *

(V.)

3.0 S to the Cafe of Ships, where

“frefh Air is of the utmoft impor-
rance, but Room very fcanty on account
of the great Croud and Cumber of Perfons
and Things on board, it was more diffi-
cult to find a.commodious Place where to

fix
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fix the Ventilators. Dr. Lee having heard
of them, he firft, and then the reft of the
Right Honourable the Lords Commiffioners
of the Admiralty; were pleafed to fend for
me, to be further informed about thems
and thereupon were pleafed to order, the
Mafter Ship-Wrights, and other Officers of
Woolwich and “Deptford Yards, to confi-
der of the moft commodious Place where
to fix them in a Ship. Which was judged
to be under the fore Part of the Orlop or
loweft Deck, next to the Carpenter’s Room.
And accordingly they were fixed there, be-
tween the main Beams of the Orlop, on
board his Majefty's Ship Captain, a feventy
Gun Ships with their Valve-end and Nofe
next to the fide of the Ship.

33. TuEIR Dimeniions being, in pro-
portion as exprefled in F7g. 2. ten Feet long,
and cach four Feet three Incth wide, in the
Clear within fide; and thirteen Inches decps
one Inch of whichi being occupied by the
Midriff, there remained a Foot depth, for
it to rife and fall in. -

3+ Tue Midriff was made of Fit
Wainfcos
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Wainfcot Work, with thin Pannels of Wood
grooved into four Rails, which run length.
wife, and as many acrofs, which were te-
nanted into cach other; the long Rails were
four Inches broad, and an Inch thick at
cach end, fwelling gradually, to full half
an Inch thicknefs more at their middle,
thercby to give them greater Strengths the
Rails which went acrofs at each end were
ten Inchesbroad: In thefe, about fix Inches
from the ends of the Midriffs, were fixed
the Iron Rods Z R, Fig. 2. being faftened
there with a Screw and Nut, on Iron Plates
on the upper and lower fide, which were
four Inches broad, thereby to fecurc the
Wood of the Rail from galling and wearing.
The Iron Rods R Z, Fig. 2. which were
flat at their upper Part, being an Inch and
half broad and half Inch thick, with feve-
ral Holes, whereby to pin them faft, into
Mortices R. R. of the Lever F G, were, from
below the Lever, about three quarters of an
Inch {quare in Subftance down to Z, where
they entered intothe fquare Iron Socket T Z,
into which they were faftened by an Iron
Key Is by taking out of which Key, the Iron
RodsR R, with the Lever FG, and the middle

Poft
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Poft O, might be removed, or unfhipped as
they term it, in time of Adtion, if required:
Nothing of it remaining above the Surface of
the Ventilators or Floor of the Qrlgp, but
about two Inches length of the Iron Socket
7, wherein to faften ‘the Rods R R again,
with the Lever F G, which was twelve Feet
long. The lower part of the Iron T Z had
a Joint near the Midriff, like two Links of
a Chain, or two Eyes in cach other, where-
by the Rod Z R readily complied at that
Joint, whichthe double Motion caufed by
the rifing and falling of both the Midriff
and the Lever. The Hinges on which the
Midriffs moved at their other ends, were
made as defcribed in Number (5.)

347 T uE outfide Fir-Boards of the Ven-
tilators were an Inch and half thick, as alfo
that in the middle between them which was
common to both; thecircular Board C, D, D,
was a thick Fir-Plank. The Openings of
the Valves 1, 2, 3, 4, & were fixInches
deep, and twenty two Inches long; the
Valves themfelves, which hung on Copper
Hinges, to prevent rufting, were an Inch
broader and lonﬂcr, and thelr Borders, as

well
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well as the correfponding Borders of the
Valve Holes which they fell againft, were
lined witha Lift of Woollen Cloath, both
to prevent their making a noife, and to

fave them from being broken by falling on
hard Wood.

36. THE Valves being cach fix Inches
deep, the Partition between them four
Inches, and the Spaces above and below
them cach three Inches, in all twenty two
Inches; it was neceflary to make the Venti-
lators thus deep at this end, for near two Feet
length, both that there might be room for
Valves of fucha Depth as was neceflary;
and alfo that the Valves, which draw in Air,
viz. 1, 3, 6, 8, might have full room to
move inwards. And that there might be
room for the upper Valves 1, 6, to move
freely inwards, -it was neceflary to place the
upper Surface of the Midriffs, eight Inches
below the upper Cover of the Ventilators,
leaving only four Inches clear, for the Air
to pafs between the Midriffs and the Bot-
tom of'the Ventilators.

37. It was allo neceflary to have the
Valve
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Valve Box Q M M twenty two Inches deep,
and eightcen Inches broad from Q to N,
not only that there might be room for the
Valves, 2, 4, §, 7. to open, but alfo as
much more room beyond the reach of the
open raifed Valves, for the Air to pafs thro’
the Hole L, (there being in this Cafe, no
end Hole P P) intoa Trunk about a Foot
{quare, which conveyed the Air near the
fide of the Ship, through the Gun-Deck and
upper Deck, cither out, through a Hole cut
in the middle of the Gunnel, or up, to its
Top.

38. T uEesE Ventilators were fixed under
the Carlings and Legers, which they were
unwilling to cut away in 2 new Ship, till
they had been firft tried and approved of.
But it is agreed that it will be better, to cut
away the Carlings and Legers, {o as to make
room for the upper Surface of the Ventila-
tors, to be even with and make a Part of the
Floor of the Orlop; whereby they will not
only take up fo much the lefs room in the
Hold, but can alfo more commodioufly be
come at, in order to repair any Part of
them: Here they are placed well out of the
way in time of Action, 39. THEY
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39. THEY are worked by a Lever twelve
Feet Jong, by two Men ftanding upon the
Orlop. And being each ten Feet long, four
Fect three Inches wide, and thirreen Inches
deep, throw out at the Rate of a Tun of
Air at each ftroke, fixty Tuns in a Minutes
three thoufand fix hundred in an Hour ; and
cighty fix thoufand four hundred Tuns, in
twenty four Hours; which pafling off thro”
a Trunk a Foot {quare, the ‘Air rufthes out:

with a Velocity of twenty five Miles in an
Hour.

40. In this Eftimate, there is an Allow-
ance made, of two Cubick-Feet and half of
Air, to efcape at cach Stroke, between the
Edges of the Midriffs and the Sides of the
Ventilators.

- 41. But notwithftanding this great Ve-
locity of the Air heres yet the Motion of it
downwards into the Hold, to fupply what is
- carried off, is fo very gentle, that it cannot
be perceived; becaufe the Sum of all the
open Paflages for it, through the Gun-Deck,
1s an hundred and five Fect {quare; fo that

/ . the
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the Air defcends through them an hundred
and five times flower, than it pafies off at
the Nofe of the Ventilators: And as the
Sum of the Openings through the upper
Deck, is fifty feven fquare Feet, the Defcent
of the Air through them, muft be propor-
tionably flower; befides that a further Al-
lowance is to be made, for what Air enters
at the Joints of the Port-Holes when fhut s
and through the Hawyfe, or Cable- Holes at
the Head of the Ship.

42. THEsE Ventilators may thercfore.
be ufed with great fafety to the Sick and
thofe who are fleeping, at {fiich times as the
Wind-fail would, by reafon of the Strength
of the Wind, convey Air with too much
Violence. They will alfo be of great Ufe
in a Calm, when the Wind-fail can do little
geod; alfo when under fail, at which time
the Wind-fail is not ufed. It is therefore
wrong to conclude that thefe Ventilators
arc ufelefs, becaufe a Wind-fail will, with
fome Degrees of Wind, convey much more
Air than thefe Ventilators: Forit is not the
ventilating of a Ship,”now and then with
a Wind-fail, when Wind and Weather ferve,

that
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that will fuffice; it ought to be done daily,
if a due¢ Regard be had to the Health of thé
Ship’s Crew. For fince it is ¢ertain, that’
nincteen Ounces and a half of Mattér per-
fpires froma Man here in E#ngland in twelve
Hours; this grear Quantity of Vapour, to-
gether with the Stench that inceflantly arifes
from the Bilge Water, and from the hot
flagnant, putrid unwholefome Air in the
Hold, muft needs make it very advifeable
and defirable, to be almoft continually re-
frething fo bad an Air, either with the -
Wind-fail, when that can properly be ufed,
or clfe with the Venrilators, which are -
tended to fupply the Defedls of the Wind-
fail. ’'Tis for want of being throughly fen-
fible of the vaft Quantity of rancid noxious
Vapours, which arc inceflantly exhaling
from a great number of live human Bodics,
confined in a clofe Place, that makes many
apt to imagine that it is futhcient for Health,
if fuch bad Air be’ ventilated away and ex-
changed for good Air, at the diftance of
many Days, betwcen cach Ventilation: As
thefe hurtful Exhalations are too fubtile to
be feen floating in the Air, many cannot
f:aﬁly be perfuadcd that {fuch an Air is un-
I healthy
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healthy s notwithftanding they are fuffici-
ently warned of it, by the offenfive Smell;
Which Offenfivencfs does indeed much a«
bate by Ulfe.

43. THERE may be one or more Setts of
Vennlamrs of different Sizes in a Ship, in
prnpﬂrtmn to the different Burthens of the
Ships. And in Hufpual Ships, where they
cover the Port-Holes with Lianen, which
lets the Air in gently, by dlawmﬂ out the
bad Air below, there will be a conftant
gentle Supply of frefh Air,

44. THESE Ventilators will be of great
fervice efpecially in new Ships, which are
obferved to be the more unhealthy, on ac-
count, of the greater Quantity of fappy
Wreak which arifes from new Timber, and
fnakes the confined Air thie more unwhole-
fome.

45. Trey will alfo be an effe®ual Pre-
ﬂ.r*.rarwc of Horfes in Ships, where they are
{'nm::tlmcs {uffocated, when in a Storm there
isa Neceflity to fhut the Hatches down.

46. Tuese Ventilators will alfo drive
out of the Hold of a Ship the dangerous
confined Vapour, which arifes {rom Corn;

D which
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which i1s fo very noxious, that fometimes
they dare not venture into the Hold, till af-
ter the Harches have been opened for fome
time.

47. Tuais Ventilation will alfo be of
fervice to preferve not only feveral Kinds
of Goods, but alfo the Timbers and Planks
of the Hold itfelf, when laid up in ordi-
nary, as well as when in ufe 5 and will make
the Air in the Hold lefs noxious, tho™ it will
{till be offenfive to the Smell, by reafon of
the Bilge-Water, which is made the lefs of=
fenfive, by often letting in of {iweet Water
from the Sca, and then pumping it out 3
which good Practice ought to be continued,
notwithftanding the Ule of the Ventilators,

48. As to the principal Objection, viz.
the Labour and Difficulty of working thefe
Ventilators, how frivolous and groundlefs
is it, when thc Matter is rightly confidered;

for as they are chiefly wanted, where there
is a great Number of Men, fo the Labour

of it equally divided among them, is very
inconfiderable; for if two Men can hold to
work them fora Quarter of an Hour, four
Men, by changing Hands Spe// and Spell, as -

. they
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they term it, may well work for an Hour.
And fuppofe there be five Hundred or four
Hundred and cighty Men in a Ship, and -
very one takes his Share of the Work ; then
once in five Days it will come to every
Man's Turn, to work at it for half an Hour.
And fuppofe there be in a Tranfport, or
Guinea Slave-Ship, two Hundred Men, as
there is often about that Number 5 then it
will come to every Man’s Turn to work
the Ventilators for half an Hour, once in
forty-cight Hours; but here, as the Venti-
lators will be lefs than the above defcribed
Ventilators, fo will the Labour of working’
them be alfo lefs. This, fuppofing it ne-
ceflary to do it inceflantly Night and Day :
which need not be in Men of War, when
the Port-Holes can be opened, and there is
any degree of Wind ;3 which, fuppofc it be
half the Time of the Crew’s being on fhip-
board, then it will come to each Man’s
Turn but once in ten Days. This Calcula-
tion is made on a Suppofition that every In-
dividual takes his Z7zce at the Ventilator;
but let us allow an Abatement of one
Fifth for Officers, Sick, &-. then will the
Work be no more than half an Hour to

' D 2 cach
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cach Man in cight Days. But fuppofle it
were to be inceflant, can half an Hour in
five Days be thought fo hard and great a
degrec of Labour, as to render the working
of the Ventilators an impralicable Thing r
Is not the Benefit propofed thereby, viz.
the faving yearly the Lives of Thoufands,
a fufficient Reward for fo fmall a Pittance
of Labour ? Shall it be faid of the brave
and undaunted Britib Sailor; that rather
than pull his Hand out of his Bofom, and
work for half an Hour, once in ten Days,
he will chufe to lie down and fuffer that
brave manly Spirit to be fuffocated in a
frowzy Stench, a Stench that has deftroyed
the Lives of Millions of the ftouteft and
braveflt: for the Lamp of Life is fooner
thereby quenched, than many are aware of.
One would think it altogether needlefs to
ufe many Arguments, to prevail with Men,
to make ufe of fo cafy and certaina Way,
to preferve their own Lives and that of their
Comrades. But I am fenfible that narrow
Minds, who don’t care to go out of an old
beaten, tho very bad Track, are apt td
view new Propofals, tho’ never {o rational,
enly on their worR fide, without duely
¥ weighing
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weighing the Conveniencies.  This was,
within Memory, the Cafe of a very ufeful
Contrivance, for fteering the Rudder by,
with great Eafc and Safety, by means of a
Wheel above Deck. And I make no doubt,
but that whatever Difcouragement this may
meet with at firfts yet its great Benefit in
prefcrving the Health and Lives of Men,
will hereafter recommend it to the gencral
Eftecem and Ufe of Mankind: For I cannot
think that Men will chufe to ficken and
die, in and by a Stench, in an old experi-
enced Way, when they have it in their
Power to prevent it, by rational and cf-
feGtual Means., It is well known that all
muft perith in a Ship, if they will not be at
the pains to work the Pumps at proper
Times ; and fhould not the fame Motive of
Self-Prefervation induce them chearfully to
work the Ventilators, which will not only
conduce to the greater degree of Health of
all, but will alfo, by God’s Blefling, be a
Means of prefcrving the Lives of many :
And let it be remembered, that the Labour
«itfelf will conduce to Health, and be pre-
ventive of the Scurvy, a Difcale which Sca-
faring People are fubject to,

D 3 ¢9- ¥
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49. Ir a Wind-Sail were effeCtual for the
Purpofe, why do they fuffer the Air in
Tranfport-Ships, and efpecially in Guinea
Slave-Ships, to be fo intolerably naufeous ?
and even in Men of War, it 1s well known
to be very offenfive, efpecially when the
Ports are fhut. But this Mecthod is here
propofed, in hopes that thefe Inconvenien-
cies might, in a good meafure, be prevented
by having a conftant gentle Supply of frefh
Air, not only now and then, when Wind
and Weather would permit, but inceflant-
ly, or at lealt often; in the fame Manner
as Animals are fupplicd therewith, Wl’lﬁ'thtf,‘
fleeping or waking.

s0. Tuese Ventilators may, not im-
properly, be called the Lungs of a Ship:
And I make no doubt but that they will
well deferve that Name, on account of the
ereat Means of Health they will be to its
Vizals the People on board. For fuch Quan-
tities of frefh Air will greatly contribute to
make the Air in the clofeft Parts of the Ship
more wholefome, for Sea-Air 1s Healthy.

£ Vi)
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(VL)

s1.J T ought in reafon to convince us of
the great Importance that plenty of

frefh Air is to our Welfare, when we con-
fider that the grecat Author of Nature has
allotted near one half of the Trunk of our
Body for the Office of Refpiration, or
Breathing only : can any one thercfore be
founrcafonable,as o grudge the little Space,
thefe will take up in a Ship, or the fmall
Labour that they will require, to furnifh
orcat Plenty of frefh Air? Were an Ani-
mal to be formed of the Size of a large
Ship, we are well aflured by what we fecin
other Animals, that there would be ample
Provifion made to furnifh that Animal with
a conftant Supply of frefh Air, by means
of large Lungs, which are formed to infpire
and breathe out Air in the fame¢ manner as
thefe Ventilators do. Can it therefore be
an unreafonable or an improbable Propofal,
to attempt to furnifh Ships, Goals, Holpi-
tals, & ¢. in the fame manaer with the
wholefome Breath of Life, in exchange for
the noxious Air of confined Places, which
D 4 s
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is rendered unwholefome, by the great
Quantity of rancid Vapours, which are in-
ceflantly exhaling from human Bodies; and
are the Occafion of much SJCkncfS, and of
the Death of Mulntudcs >

§2. It 1s well known that Infections arc
principally drawn in by the Ercarh, thus
the Fumes of fn:mrm:,ntinfr Wine, Beer or
Vinegar, which inftantly kill any Animal
that comes within the Reach of them, pro-
duce their pernicious Effeés by being drawn
into thic Lungs. Which is further confirm-
¢d by the following Experiment made by
Dr. Langrifh of Petersfield in Hampfhire,
viz. He cut open the Wind-Pipe of a live
Dog, and ftopped the upper Part of the
Wind-Pipe towardsthe Mouth with a Cork ;
the Dog breathing freely thro’ the other
Part.  Then the Dog’s Head being put into
a round Hole cut in I.‘hL End ofa iargc Box,
with a Collar of Leather which was nailed
round the Hole and tyed round his Neck, to
prevent the Fumes of burning Brimftone
from coming out to offend his Breath :
Things being thus prepared, the Dog re-
ceived no Harm as to his Life ; notwith-

ftanding
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ftanding the Fumigation was fo firong, and
continued o long, as to put out his Eyes.

53. Tre Confideration of the great
Quantity of rancid Vapours that inceflantly
cxhales from human Bodies, efpecially where
there are a Multitude confined in a fmall
Compafs, fully evinces the Infufficiency of
any Attempts to make the Air in Ships
wholefome, by only a few Hours Ventila-
tion in every twenty-four Hours; it were to
be withed that there {hould not be fo much
as one Hour without Ventilation when the
Ports are {hut ; but when the Dews fall in
greateft quantity, it may perhaps be advife-
able to ccafe conveying the external Adr
into a Ship, for about an Hour at that
Time. Dews do not always fall in greatelt
plenty foon after Sun-fet, but in {fome Cli-
inates fome Hours after, as I am mformed,
viz. {ooner or later in proportion to the
different Heights to which the Vapours' arc
raifed by the Hecat of the Sun. The Ven-
tilation muft therefore be regulated as Expe-
rience fhall fhow to be beft, in different
Circumftances of the outward Air, asto its

Temperature of Heat or Coldnefs, Moi-
g flure
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fture or Drynefs: But that muft be an un-
common bad Temperature of the out-
ward Air, to be at any time worfe than
the inward frowzy Air of a Ship; and con-
fequently Ventilation can rarely be unfea-
{onable.

54. 11 is well known, that the Vapours
which arife from human live Bodies, are
extremely corruprible 5 hence it is, that the
Air of Prifons often produces mortal Dif-
tempers. And doubtlefs, where the Air
in Ships is much more rancid than in Pri-
fons, on account of great Numbers of
Perfons on Board, it muft nceds alfo tend
to make them fickly, and. lefs able to con-
tend with the Inclemency of Air, that a
Change from a cold toa very hot Climate
caufes 3 which, I have credibly been inform-
ed, has fometimes been obferved to be the
Cafe, efpecially where they have been too
numerous in the Ship during the Voyage.

55. THERE is fo great a Quantity of
Vapours carried off by Refpiration or Breath-
ing, that I found by Experiments, that
morc than a Pound-weight of Moifturc

2ocs
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oocs off by theBreath in twenty-four Hours;
and that fomewhat lefs than two Gallons of
Air, being breathed to and fro, for two
Minutes and a half; was fo {urcharged with
Vapours, that I could not poflibly breathe
it any longer. Sce Statical Effays, Vol. 11
Pag. 323, 326. And it is further to be
confidered, that a clofe confined Air, in
which there are many Perfons, is filled
not only with the Vapours arifing from their
Breath, but alfo with whar perfpires oft their
Bodics ; which Refpiration and Perfpira-
tion both together, are equal to the Quan-
tity of half the Meat and Drink which we
take in daily ; which is eftimated to be a-
bout thirty-nine Ounces in Lngland, and
is much greater in hot Climates. And if
the Quantity of Vapours which arifc from
one Man in twenty-four Hours is thirty-
nine Qunces, then in an Hundred Men it
‘will amount to Two Hundred Forty-three
Pounds, and in five Hundred Men to One
Thoufand two Hundred fiftcen Pounds
Weight. Not that the Air in the moft ca-
pacious Ship can poflibly contain all this
Quantity of Vapours at oncc; nor could
any living Creature breathe therein, if it werce
| ' {o
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fo furcharged with them : but yet this Elti-
mate fhows, how very great the Stench of
fuch an Air muft necefarily be which not
only retards Refpiration, but alfo Perfpira-
tion, which is very prejudicial. Dr. Hoad-
ley, in his ingenious Lectures on Refpira-
zion, obferves, “ That the Air itfelf has fo
“ oreat a fhare in the A&tion of Refpiration,
“ and is fo neceflary likewife to the Health
% and Vigour of the Body, that no remark-
¢ able Alteration can be in it, without our
* being very fenfibly affected by it.—Con-
¥ ﬁ:qucntly', when the Air we breathe is
“ loaded with Vapours, which cither ren-
¢ der it too warm, or deftroy its Elafticity,
“ or both, it bccomes unfit for Refpiration,
“ and interferes with the Ation of breath-
“ ing."—And he further obferves,  that
< unlefs the Chyle, which is mixed with the
““ Blood, be brought to the Lungs in pro-
¢ per Quantitics, and endowed with proper
* Qualities ; unlefs the Difcharges thro’ the
“ Sides of the Veficles of the Lungs be re-
< onlarly and ducly performed; unlefs a
“ proper Quantity of Air-Particles be ab-
“ forbed, to fupply the aéive Principles,
“ foneceflary to the Warmth of the Blood,
“and
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¢ and the Cohefion of its Parts; it mult by
“ degrees grow lefs and lefs fit for the Pur-
“ pofes of Lifc: So that by degrees the
“ Blood will be fo impaired and broken,
that when it moft wants the Afliftance of
the Lungs, it will be brought thither,
« when it is only fit to choak up and clog
“« the Veficles, and capillary Arteries, {o
¢ g5 to prevent the receiving the fervice it
« could receive in pafling through the
“ T ungs.”—— Hence, 'tis no wonder that
when we breathe an Air, thus loaded with
Vapours, it fhould be apt to caufe, what are
called Goal-Diftempers; which Inconvenis
ence might in a great meafure be prevented,
if fuch clofe Places were ventilated with
frefh Air; for want of which, many unhap-
py Derfons are notonly deprived of Liber-
ty, in Goals, bur too often even of Life allo.

14

o

56. It has long been found of fome Be-
nefit towards the purifying the Air in Ships,
1o wath and fprinkle them with Vinegar be-
tween Decks. 1 wrote the following Pro-
pofal to Dr. Martmn, Phyfician to the late
Lord Catheart, about two Months before
they failed from Spitheadin the Year 1740

ViZ.
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vi3. to dip many Cloths in Vinegar, and
hang them upin all proper Vacanciesbetween
Decks, whereby great Quantities of Vine-
gar would intermix and float in the Air.
For I had found by Experiment CXVI. Vol. 1.
P-266. of my Statical EfJays, that an Air,
which paffed through Cloths dipped in Vine-
gar, could bebreathed toand froas long again,
asthelike Quantity of Air, which was not im-
pregnated with Vinegar: fo that Vinegar
ufed in fuch plenty between Decks, might
a little refreth the Air; yet where the Stench
1s great, it can be but of little Benefit, and
that only for a fhort time.

§7. VINEGAR has been longlooked up-
on as Antipeftilential, whence it is probable,
that there may be a Ferment, between this
Acid, and the tooalkaline rancid Air, which
'may thereby be reduced, in fome degree,
from its alkaline, to a neutral, more whole-
fome ftate; for many alkaline and acid Mix-
tures producc Neutrals. It feems therefore
probable, that if Clothsdipped thus in Vine-
gar were hung up in the Chambers of fome
{ick Perfons, it might be of fervice to the
Sick. But tho” Vinegar may be of fome

Benefit
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Bengfit in curing in fome degree the ill Qua-
lity of fuch clofe rancid Air in Ships; yet it
will ftill be furcharged with Vapours, which
will very much incommode and diforder
our breathing.
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58. For,as Dr. Hoad/ey obfctves, “ Re-
{piration is beft carried on, when the Air
we breathe is perfeétly elaftick, and cooler
than the Vapours in the Lungs; in which
ftate the warm Vapours 1o the lower parts
of the Lungs, afcend up through the cooler,
purer, frefh infpired Air: the oftner there-
fore we breathe the fame Air toand fro,
it will not only be more and more loaden
with Vapours which, we find by Expe-
rience, defiroy its Elafticity ; but it will
alfo come nearer and nearer to the {ame
degree of Warmth with the Air in the
Lungs, and confequently will lofe more
and more of thofe Propertics, Coolnefs
and Elafticity, upon which the Circula-
tion of the Air in the Lungs depends, and
by which the Air is perpetually changing
in ordinary Refpiration. There muft
thercfore, in a clofe Air, be a Time after
which the Air in the veficular Cavities of

“ the
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“ the Lungs can be no more exchﬁngcd"
“ for the Air that is new drawn into the
“ Lungs; they being both, near equally hot,
“ and cqually loaden with Vapours.” So
that nothing but a thorough ventilating Air
can be an effectual Cure.

~ $9. Axb for the fame Reafons, ot clofe
Rooms in private Houlfes, which many are
too fond of, arc not {0 agreeable to breathe
in, nor fo wholefome, as Rooms that have &
due Proportion of frefh Air admitted. into
them; befide, fuch warm clofe Air tends
much to relax the Body. It is the Advice
of Celfits, an eminent Phyfician,tohavelarge
Rooms for thofe that are fick of a Fever,
or clfe to have a fmall Fire in the Chimney;
thereby to draw oft the bad Air.

60. I HAaVvE obferved the Air to be very
difagrecable in the Churches of fome popu-
lous Parifhes, in which there arc frequent
fiumerous Congregations. Now the Airin
fuch Churches might eafily be made frefher
and more agreeable, if in the upper part of
the outward Doorsa free Entrance were made
for the Air, through branched flourifhed

Iron-work,
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Iron-work, inftead of clofe Pannels: Then
by fetting ‘open the inward Skreen-Doors,
whert there is no Congregation, the out-
ward Air would have a free Admirttance,
without the Inconveniencies that would arife
from leaving Windows openin all Weathers:
And by the fame Mcans the great Dampnefs,
which is in fome Country Churches, might
be prevented, |

61. IHAVE been the more particular
in explaining the Manner, how fuch bad
Airs produce their pernicious Effeés, to
cvince of how great imporrance it is, for us
to ufe our belt endeavours to avoid them.
And I make no doubt but when due trial
fhall have been made, chat thefe Ventilators,
or Lungs, will be found fo ufeful in Ships,
that effectual Care will be taken to find room
for themy; and that they will not be looked
on as cumberfome, but very valuable Fur-
niture, which will fupply them with frefh
Air, in fuch proportion as fhall be found
moft commodious; they being moft fimple
and conform to Nature’s own Method of
working. '

E 62. AND
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62. AND asto Goals and Work-Houfes,
when they have full leifure, the Exercifc
and Benefit of frefh Air to refrefh and cheer
them, will, I doubt not, induce them cheer-
fully to work thefe artificial Lungs.

63. But in Hofpitals, where alfo frefh
"Air would be of great Importance, they
mutft be ufed with Caution fo as not to mn-
commode the Sick.

64. But whatever Method is ufed to
ventilate Ships, Goals, Hofpitals or Work-
Houfes with frefh Air, in order to make it
more effeCtual, it is abfolutely neceflary to
ufe all Methods of Cleanlinefs by frequent
wafhings, ¢&¢. And potwithftanding all thefe
Means, there muft nceds be fome degree of
Frowzinefs, wheremany Perfonsare inclofed
in a fmall compafs: but it will be much the
more healthy, on account of frefh Air and
Cleanlinefs.

( VIL )

65. ° I “HE thus ventilating of Ships will
. M  beca probable Means, to pre-
' Fa vent
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vent, in a great meafure, thofc infetious
peftilential Difterpers, which are too often
occafioned by the bad Air in Ships, asalfo
in Goals. When this happens, a very like-
ly Mecans to cure Ships of the Infedtion
would be to fume them well with burning
Brimftone, fhutting all the Port-Holes, and
covering with Tarpaulins all the Hatch-
ways, Gang-ways and Gratings of the upper
Deck. And this imay be done with great
Safcty to the Ship, by placing, according to
the fize of the Ship, one or more metalline
Pots on the Ballaft in the Hold, cach of
them having fome Wood-Afhes or Sand,
and four or five Pounds of Brimftone, fired
by a hot Iron Bullet ; taking care that no
combuftible Matter be within two Yards
of the burning Brimftone, ¢ither above or
fide-ways. Any one thatis doubtful may
{oon be [arisfied, that there will be no Dan-
ger of firing the Ship by this means, if they
pleafe to try the ﬂling firft at Land, to fee
how far the Scorch of fuch a Quantity of
burning Brimftone rcaches. I need not
caution that every Perfon muft be above
Deck while this is doing, for the burning
Fumes will mount with grear Velocity and

E 2 Acrimony
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Acrimony up between Decks, and will de-
droy all living Creatures there, as Rats, Bugs,
and other Infects. When the Fumigation
has been over for fome time, the Coverings
muft be taken off the Hatch-ways, &r¢. and
the Port-Holes opened, to air the Ship; for
which Reafon it will be beft to do this, not

in a Calm, but when there is fome degree of
Wind.

66. Mr. Holland, the Mafter Ship-Wright
of Woolwich, informed me, that he was
once concerned in fuming a very infetious
Ship, in which many hundreds had died in
a thort time, with cight Buckets of Tar at
once, which gave a ftrong Fume, with hot
Logger-heads, that is, large Bullets with
long Iron Handles to them. But as the
Fumes of burning Brimftone are much more
acid than thofe of Tar, fo they are more
likely to cure peftilential Infe&ions, which
are with good Reafon thought by Phyfi-
cians to be highly alkaline.

67. IHAvE known feveral Inftances,
where after Perfons have well recovered

from the Small Pox, the Houfes have been
I fumed,
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fumed, the Feather-Beds being firft lain
hollow, on Chairs turned down: And fome
of the Blanketsbeing nailed before the Chim-
neys, to prevent the Fumes efcaping, and the
reft of them beingnailed unfolded againft the
Walls; and all Drawers and Boxes fet open:
Then four or more Pounds of Brimitone
being laid on Wood-Afhes, (which give
no ill fcent) in an IronPot or Pots, accord-
ing to the fize of the Houfe; and placed on
fome Sand or Earth in the mid{t of the low-
eft Floor: the Brimftone was fired by a hot
Bullet, or other large piece of Iron laid
on it. After the Houfes were thus fumed,
thofe Perfons who left the Honfes, for fear
of Infe@ion, have with fafety returned.

68. THE acid Fumes or Spirit of burn-
ing Brimftone, feem therefore cffectually
to ftop the malignant Ferment of the infec-
tious Matter, that was in the Furniture,
. Walls, ¢»c. of the Houfes, which by a Ven-
filation of freth Air would require a long
time to curc. '

-

69. But the Rennins of this Fumiga-
tion will not be fo offenfive afterwards, if
E 3 the
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the Houfe be fumed by means of a large Iron
Pipe, orTube of five or fix Inches Diameter
which ftanding without doors on a propeg
Stove, with Brimftone and Charcoal burn-
ing together; the Fumes are conveyed up
the Tube in at a Window ; in which way
feveral Houfes in Londor and the Country
have been fumed for Bugs; neither is there
i this Method the lcaft Danger of firing a
Houfe.

70. AND as the Infe&tion of the Plague
is alkaline, it is probable, it might be of
fervice, ifa Ship with infe&ted Goods were
firft fumed with burning Brimftone: And
then when the Bale or other Goods were
taken out of the Ship, to have them un-
folded in alarge Ware-houfe, where they
could be hung up unfolded to their full
length; the Ware-houfe being all the time
fumed inceflantly with burning Brimftone,
to fuch a degree as the Men employed could
well bear : Thefc Fumes might probably pre-
vent the ill effects of the Infection which lay
in the Holds, and which could not be come
at when the Goods were fumed in the Ship.
And when the Ware-houfe was full of the

| hung




hung up Goods, then it would be advifable
to give them a much ftronger Fumigation,
the more effcGtually to cure the Infe&tion.
This is what is done, as I am informed, by
Men who have performed a Quarantine, they
being then lain with their Mouths down-
wards in a Room, and then fumed with
Brimftone.

1. 1T were cafy to deftroy Vermin when
they infeft a Neighbourhood, fuch as Bad-
gers, ¢rc. by providing a good Quantity of
Tow dipped in melted Brimftone, which
being fatened by a #ith to a long Pole,
wherewith to convey it, when fired, as far
as may be into the Badger’s Holes the Mouth
of the Hole or Holes being immediately
clofed ups this will probably {fmother any
living Creature there.
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DESCRIPTION

OF THE

Small Ventilators,
And their Uszs.

( Nﬁlli, )

3. S I was ftanding in the Cap-
A tain,withSit Facob Ackworth

the Surveyor of the Navy,

oit the Gun-Deck over the Bread-Room,
confidering how toventilate the Bread-Room
with frefh Air; there happening to ftand by
ne a Carpenter’s Cheft with Tools, it oc-
curred to me, that it might be done by a
{mall moveable Veatilator about the fize of
that
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that Cheft. And accordingly I made a Ven-
tiator at home of the following Size™ and
Figure, viz. Its Length from C to E, Fig. 6.
was four Feet, its Breadth A C fixteen Inches,
its Depth A F thirtcen Inches, all inthe Clear
within. The Midriff was fixed in the fame
manner with thofc in the larger ones, was
moved up and down by the wooden Handle
M fixed ina{quarc Hole, to thetopof thte Iron
Rod R Z; which -Rod had a Rivet-joint at
its lower end necar the Midriff, '

73. It is beft to feribe the end A F of
the Ventilator circularly, with the Midriff
it {cIf, when fixed in its Place with Hinges,
becaufe then it will deferibe the true Curve-
Line that it moves in; which will other-
wife not be fo true, asI have found by Ex-
perience, becaufe the pofition of the Hinges
prevents its feribinga true circular Lurve.

74. T rE Holes of the Valves 1.2. at
which the Air enters, were four Inches
fquare; the Valves themielves were five
Inchess; which will make little Noife when
double lifted, asthe Valves of the great Ven-
rilators were. The Air ruthed out at two

other
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other like Valves, into the Nofe BX thro
the Hole X. There was a like Hole at the
Bottom of this Nofe, which was a Foot
long, and another at the Side : which three
Holes had all Sliders to them, to open or
fthut either of them at pleafure. Tho' the
Midriff is worked up and down with Eafe,
vet it is beft for two to change Hands of-
ten, which will make it very cafy to them.

75. THe Midriff rifing and falling a
Foot, will convey at each Stroke two Cu-
bick Feet of Air; two Thirds of a Cubick
Foot being allowed for what Air efcapes at
cach Stroke, between the Sides of the Ven-
tilator, and the Edges of the Midriff: The
Midriff was planed rounding on all its
Edges, to prevent its pinching any where.
At the Rate therefore of an Hundred and
Forty Strokes in a Minute, which may be
done with Eafe, this Ventilator will convey
four Hundred and twenty Tuns of Air in an
Hour : And may therefore be very ufeful
in preferving the Bread in the Bread-Room
{weet and dry.

76. FoRr
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76. For which Purpofe, a Pair of them
were made to be ufed in the Caprain,
which being placed on the Gun-Deck, over
the fore Part of the Bread-Room, Air was
conveyed thence, by a {quarec wooden
Trunk, which pafled through a Hole cut in
the Deck, down within a Foot of the
Bottom of the Bread-Room ; and the Air
afcended, thro  the After-Skuttle of the
Bread-Room. And in order to try the Ef-
ficacy of this Inftrument, in the Prefence of
the Mafter Ship-Wrights, and other Officers
of Waoolwich and Deptford Yards, who
were then fummoned to pafs their Judgment
on the Ventilatorss the Bread-Room wag
filled with the Fumes of {moaking Tar,
which was in a great meafure blown out by
thefe Ventilators, in three Quarters of an
Hour’s working them; and m an Hour's
blowing, the Room was quite clcared of
the Fumes.

77. A ND in the fame Manaer, the Bread
may be kept perfeétly dry and fweet, by
blowing in frefh Air now and then, as Ex-
perience fhall thow ncedful, foran Hour in
' the
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the midft of dry Days, when the Port-Holes
can be opened, fo as to have freth Air be-
tween Decks ;5 otherwife it were better, to
have the Air conveyed by a Trunk reaching
from the Nofe of the Ventilators to the fear-
eft Port-Hole, in order to prevent the driv-
ing in among the Bread the offenfive Fumes,
which are between Decks, efpecially when
the Ports are fhut: Thefe Fumes being, as
I am informed, hurtful to the Bread, it be-
ing obferved that the Bread does not keep fo
well, in Ships where there arc many Men,
as where there are few.

78. AN whercas thePeafe and whole Oat-
mcal are apt to heat and fpoil in Casks, ef-
pecially in hot Climates, this Inconvenience
may ealily be prevented, by putting them
into a large Bin, with a falfc Bottom of
‘Hair-Cloth laid on Bars, fuch as are defcrib-
ed in Numb. 103, 104. Fig. 8. whercby
frefh Air may be blown upwards through
them, at proper Times with the {fmall Ven-
tilatars, in the fame Manner as through the
Bread. R

(IX.)
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79, Y this means, both the Bread,

Peafe and whole Oatmeal, may
be kept very dry, found and fweer; and if
mufty, may thus be {weetened. But then
his will not deftroy the Wevels, Maggots,
and Ants, which abound, efpecially in hot
Climates, and devour much. The moft
commodious Method that occurs to me for
deftroying thefe Animals, would be by
driving the Fumes of burning Brimftone,
both into theBread-Rpom, and upwards thro
the Peafc, by means of the fmall Ventilators,
which may be donein the following man-
ner, vzz. by fixing a Trunk five Inches
{quare within, to the Holes in the Nofc of
the Ventilators, at which they draw in Air ;
which Trunk fthould reach to threc or four
Feet, without and beyond a Lee Porr-Hoie.
Under the End of the Trunk on the outfide
of the Ship, fhould be fixed a fquare wood-
en Hopper or Tunnel, with its wide Part
downwards, which is to be near two Feet
fquarc: This Tunnel, and a good Part of
the Trunk to be lined within fide with Tin,

1o
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to prevent the fcorching of the Fumgs of
the burning Brimftone : An Iron, Brafs, or
Copper Porridge-Pot, being to be hung
under the Tunnel, about half a Foot below
its loweft Part.  In the Pot are to be fome
Waod-Afhes, becaufe they will give no ill
Scent in burning. Upon the Wood-Afhes
1s to be laid Brimftone, in fuch manner,
that a hot Iron Bullet may be placed in the
midft of it. Then by working the Venti-
lator, thefe Fumes will be conveyed into-
the Bread-Room or Pea-Bin, and deftroy all
living Creatures there. This Operation had
beft be performed, when there is fome de-
gree of Wind, to carry away, through the
open Ports, the Fumes that will arife be-
tween Decks.

8o. THAT I might be affured that no
Damage could come to the Ship by thefe
Fumes; being very careful hot to recom-
mend any thing that might be detrimental
to thofe, whom I have been long ufing my
beft Endeavours to ferve; I made the like
Expcriment at home, by fixing a {quarc Fun-
nel, it being the Hopper of a Cyder-Mill
over a Pot of burning Brimftone, with a

long
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long Trunk reaching fiftcen Feet from the
Brimftone to the farther End of the Trunk.
And I found by a Thermometer, that
when the Ventilators worked, the Heat of
the Fumes, at that Diftance, was only equal
to half the Warmth of the Blood s {o that it
was no wonder, that ncither Paper, Tow,
Gun-Powder or double Rum, which 1 pla-
ced there, were fired thereby. Hence we
fee, that there can be no Danger of fetting
fire to any the moft combuftible Matters in

Ships.

81. TuerEe will be this further Con-
venience in a Bin, viz. that whereas {even
Huadred and eighty Bufhels of Peale and
whole Oatmeal, eight Months Provifion
for a Seveanty-Gun Ship, ftowed in Seventy-
¢ight Casks; which hold ten Bufhels each,
take up Thirty-nine Tuns and a half: This
Quantity of Peafe is equal to 974 Cubick
Feet, or twenty-fourand three Tenths, Tuns s
to which adding two Tuns for the Sub-
flance of the Bin, there rcmains thirteen
Tuns, which will be faved in the Stowage
of the Ship. Such a Bin will al(o be much

cheaper than Seventy-cight {uch Casks with
Iron
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Iron Hoops. A very little Ventilation witi
befufficient to preferve the Corn. It will
be needful to have Partitions in the Bin,
to prevent the fhifting of the Corn, on the
heeling of the Ship.  And at cach Partition
therc may be a Sliding-Board, five or {ix In-
ches broad, {ct Edgewife s that when any part
of 'the B is empty, by puthing down that
Slider, the Air may be prevented from going
in wafte to the empty Part, Or if all Parts
of the Bin. be from time to time equally
emptied of Corn, then there will be no
occafion for the Sliders.  The Air-Trunk
leading down from the Ventilators, may en-
ter at the Middie of the Bin, either in Front
or behind. I am credibly informed, that
Sugars were formerly ftowed in Bins in
Ships, before our Sugar-Plantations had
Pipe-Staves from New-England.

82. THEsE fmall Ventilators will alfo
be of ufe to keep the Powder in the Powder-
Room dry; for a flagnant Air, efpecially
when damp, is well known to damage Pow-
der: And fome degree of Dampnefs, not-
withftanding the utmoft Precaution, will
arife, if there were no other Caufe, cven

from
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from the fappy Vapour of the Wood of
which the Room is made, efpecially in new
Ships. '

83. Tuey will alfo be of excellent ufc,
to purify moft cafily, and cffctually, the
bad Air of a Ship’s Well, when there is Oc-
cafion to go down into it, by blowing Air
through a Trunk, reaching within a Yard
of the Bottom of the Well, both for fome
time before, and during their ftay there:
This will be a much eaficr and more ef-
fectual Way, than the prefent Method of
letting in Water and pumping it up: yet
feveral are frequently (uffocated there, not-
withftanding this Method; for as the Eye
cannot difcern a f{uffocating from an un.
fuffocating Air, {fo many rufh into inftan-
tancous Death, thinking there is no Danger
where they (ee none. Now driving out all
the bad Air by good Air, will be an cffeltu-
al Remedy; but however, for greater Se-
curity, it will be advifeablec to lct-down a
lighted Candle firft, for that Air is always
dangerous to animal Life, which will cx-
tinguith a Candle. '

adiis e U
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84. T )ErorE I thought of this fafe and

cafy Method of doing it, I had
propofed to make ufe of the following In-
fttumient) 'viz Fig! 77'X.'Z. a Piece 'of
light Alder or Willow, a Foot long from
X toZ, and two Inches and a half thick,
both in Breadth and Depth, with a Hole K,
L, Q, U, five Eighthsof an Inch in Diameter,
bored thro’ it; and at CE fhort Foffets
with like Holes bored through them; to
which Foflets, hollow Reed-Canes are to be
fixed, by means of fhort fupple Leathern
Pipes, {o that they are flexible at thefe Joints.
O, N, and T S, are {quare Holes two Inches
deep, and an Inch and three Quarters wide,
with their fole Leather Covers F G, and
H, I nailed over them. I, N isa broad Lea-
thern Valve moving on Joints at I, fo as
to open by the Force of the Air which pafies
down the Pipe B, K, L, when Breath is
drawn in by the Mouth at the Foflet E,
which ftands five Eighths of an Inch above
G, H. G, S is another like Valve, which

{huts the Hole at Q clofe, while the Breath
1S
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is drawing in at E 5 but when, on the con-
trary, the Pcrfon breathes out at E, then
the Valve I, N clofes the Hole L; and the
other Valve G; S opens for the Breath to
pafs freely off through the Pipe V, A, by
which means, the Perfon always draws in
freth Air. At O and T are two @tiff Wires
fixed, to prevent the Valves opening fo far,
that the Force of the Breath, which is but
ﬂnaﬂ could not fhut them; to do which, it is
advlfeablc to breathe with fome little Force.
This Inﬁrume;nt is to be fixed to the Mouth
by a Tape or Cord tied round the Head;
and it will be convenient to have Cufhions
at the Corners C and D, for the Checks to
bear off a part of the Preflfure of the Liga-
ture from the Mouth.

 85. IBREATHED thro this Refpirator
for a Quaiter of an Hour, with grear Eafe,
when the Reed-Canes f]xed to it, were four
and a half Feet long. By mcans of this In-
ftrument, a Man might go with great Safety
into the moft noxious Air of a Ship’s Well,
his Nofe being ftopped with Cotton or Lin-
nen. But I found on propofing the Thing,
that the Sailors would rather ryn the Ha-

F 2 zard
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zard of Suffocation than make ufe of it:
However, as this Inftrument may be of ufe
in fome noxious Trades, and other Cafcs
where it may be requifite to go into a fuf-
focating Air, I have here given a Defcrip-
tion of it.

86. Tris Inftrument might perhaps be
of ufe, if there were four or five Feet
depth of Water in a Ship; for by the Help
of it, a Man might continue under Water
* that Depth, for a confiderable Time, to
rectify any thing amifs at the Bottom of the
Well, or to ftop a Leak that could be come
at in the Hold.

87. I KNow not to what Depth under
Water 2 Man can breathe with this Re/p:-
rator ; 'tis to be feared but a {mall Depth,
becaufe the Weight of Water on his Belly
will prefs fo hard on his Midriff, as to hin-
der his drawing in Breath : unlefs it fhall be
found on trial, that he can fetch fhort
Breaths, by the Dilatation and Contraction
of the rifing and falling Ribs; but then, that
muft be with a fufficient Force to fhut the

Valves. Ifa Man could thus breathe at fix
- I or
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or eight Feet under Water, then if a {mall
leaky Ship were put {o far on the Careen,
as to have its Keel but fix or cight Feet un-
der-the Surface of the Water, a Man might,
by means of this Refpirator, go down to
the Keel, by an under-girding Rope, and
there fearch for and ftop Leakages. But if
on trial it fhall be found, that a Man can-
not thus go deep enough ; yet he might
perhaps go deep enough for Ships, in fome
degree on the Carcen, by means of a Copper
Coat of Mail to cover the Trunk of his
Body up to the Arm-Pits, that the Arms
may be at liberty : by thus keeping the
Preflure of the Water from the Belly, it has
been found to do at twelve or fifteen Feet
Depth. Thefc Things 1 mention, hoping,
that at leaft they may be Hints, for farther
Improvements in {o very important a Calc,
as well deferves the moft diligent Refearches.

(%)

88. HerEg is another Ufe may be
made of thefe f(mall Ventilators

at Sca, viz. to fwceten ftinking Water ;
and that they will be ufcful to that Pur-
F3 pole,
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pole, is evident from the following Trials,
viz. April the 21ft; a temperate dampifh
Air, with a wefterly Wind, I took near a
Pint of hard Well-Water, which had ftood
in a Quart Bottle till it ftank; in order by
its Putrefa&tion to diffolve the tartarine Sc-
diment of Port Win¢, which it effeGtually
does. And mufty Casks, as I am informed,
may thusbe cured, by keeping them for fome
time full of ftinking Water ;s for Putrefac-
tion is a moft fubtile Diffolvent. This flink -
ing Water I put into an earthen Bafon, and
placed it at ten Inches diftance under the
Nofc of the Ventilators. After a Quarter
of an Hour’s blowing on the Water, its
Stink was confiderably abated, fo as to be
very fenfibly lefs than that of the remaining
Water in the Bottle.  And being examined
after every Quarter of an Hour’s Ventila-
gion, its offenfive Smell and Tafte was lefs
and lefs, fo as in an Hour and half’s Venti-
lation, it had no fenfible ill Smell. Yet it
had not the agreeable Flavour of frefh Wa-
ter, which might in fome meafure be owing
to the Tartar of the Wine; for it is com-
monly obferved, that ftinking Water, in
Wine, Beer or Cyder Vefiels, never becomes

perfedtly
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perfeély fweet and well tafted, tho”in Wa-
ter Veflels, fome ftinking Waters will be-
come very f{weets which is obferved of
Thames Water taken up near London, and
of other Waters that have fome foul Mix-
ture in them; their Impurity, after the pu-
trid Ferment is over, falling to the Bottom,
there attra& to them all Impurities out of
the Water, whereby it becomes fine and
clear. And this is the common known Cafe
of Water in Cifterns, which is found to be
the finer and clearer for having fome Filth
at the Bottom of their Cifterns; which Wa-
ter is often found ro become the fouler and
thicker, for having the Filth at the Bottom
taken away. ‘Tis for the fame Reafon, that
fome put Gravel with a lictle Sale into Ci-
fterns or Veflels of foul Water, in order to
make it clear.

89. MaAy 19th, a warm Sun-fhine and
dry Air, having thirty-four Days before,
filled a clean Cyder Hogfhead with Zhames
Water, taken up above the Tide, it then
ftank very much. The greateft Part of this
{tinking Water was put in equal Portions
into two open Veflels, where it’was cx-

F 4 pofed
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pofed to the Air, with a Surface of twa
Feet and a half in Diameter 5 being cight In-
¢hes deep. Y

~90. Its finking was manifeftly abatcd,
after an Hour’s Ventilation 5 I ftirred it often
during the firft Hour, but defifted, on ob-
ferving by floating Things in the Water,
that there was a continual Circulation of
the Water, it being by the Force of the
Air deprefied in the Middle, and raifed
near the Sides of the Veflel 5 the higher Wa-
ter at the Sides conftantly defcended, and
rofe towards the Middle, as was evident by
the Courfc of the floating Things in it
And it is the fame with the Waters in Ri-
vers; whofe Surface having an inclining
Plane, the upper Parts are continually de-
{cending, which is the Caufe of Rivers
freczing at Bottom firft, which Ponds do
not do, their Water having no fuch defcend-
ing Motion ; but the cold Surface-Water of
Rivers, continually defcending, it freezes
fooner at the Bottom than on the Surface,
notwithftanding the Surface Water is colder
than at the Bottom : the Reafon of which
15, that the Bottom Water has lefs Motion

| than
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than the Surface Water ; for where the Bot-
tom Water has a brisk Motion, it will not
freeze at the Bottom.

o1. ITis this defcending, and as it were
inteftine Motion of River Water, that con-
tributes to the preferving of it fiveet, as
well as the progreflive Motion of Rivers :
And in the fame, the Upper and Nether
Sea-Waters arc blended together, by the
very unequal Preflure of its Surface, when
it is formed into vaft Waves and Surges,
which contributes ro the keeping its lower
Waters {weet, which are too decep to be o-
therwife affeéted by the Agitation of Storms.

92. AFTER the fecond Hour's Ventila-
tion, the Smell of the Water was more

fenfibly abated.

93. AFrTeErR the fourth Hour it was
fweetened, as much as fix Spoons-full of the
{ame Water was, by ftanding expofed to the
Air, for twenty-four Hours.

94 ArTeER fix Hours Ventilation, i
was much the fame as the above-mentioned
astls- i | Pint
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Pint of Water was, with an Hour and half’s
Ventilation; for this Water being in a Cy-
der Cask, wanted the agreeable Tafte of
frefh Water : it is probable therefore, that
the ftinking Water of Water-Casks, wil
be better tafted than this, when thus venti-
lated.

95. THE putrid f{ulphureous Particles of
ftinking Water, feem to be the moft vola-
tile; for when, in my Refearches to make
Sea-Water wholefome, I diftilled fome that
was very putrid 5 that part of it which was di-
ftilled into the Receiver, did ftink intoler-
ablys but what remained undiftilled, was not
very offenfive. No wonder then, that frefh
Air, which is eleétrical, and {trongly at-
tracts Sulphur, fhould in thus ventilating
ftinking Water, carry off the more ﬂ]btllt
wlanle fulphureous Particles, which caufe
the moft offenfive Smell, and which are
fometimes apt to flath into a Blaze, when
Water-Casks are firft opened.

96. I HAvE here mentioned the Event
of thefe two Attempts to fweeren ftinking
-Water thus, not with expeéation they will
be
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be at the trouble to {weeten great Qnan-
titics of Water to this degree in Ships; but
to fhew that the highly offenfive Degree of
ftinking Water, may be greatly abated, with
an Hour or two’s Ventilation : perhaps very
long Ventilation might not perfetly {weeten
fome Waters. For tho Thames Water
will turn (weet after ftinking, yet pure
Spring- Water is not obferved to turn fivect
fo foon. By opening the Bung-Hole, Wa-
ter {weetens in fome degree in twenty-four
Hours, as did the other half of the Hogf{-
head of Water, after having {o large a
Surface expofed ro the Air for twenty four
Hours ; but yee it ftank more than the Wa-
ter in the other Veffel did, after but onec
Hour’s Ventilation,

o7. IF any fhall think fir to try it, it
may be done without any other additional
Cumber to a Ship, than a wooden Trunk,
five Inches {quare within, to reach from the
{mall Ventilators, down to the {weetening
Water-Cask 3 which having its Bung-Hole
{topped, may have fquare Holes cut at each
end of the Bung-Stave, whercin to fix the

Ventilator Trunk at onc End, and a like.
§! | B fhort
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fhort Trunk at the other end, to prevent
the Water’s running over, by the heeling
of the Ship; by this means, an inceflant
brisk Stream of Air may pafs over the Sur-
face of the Water, from one end of the Cask
to the other. Care fhould be taken to fill
the Cask only fo full, as to lecave a fufficient
Breadth of Surface of Water, for the Air to
act on the Water.

98. TuEesEe are the feveral Offices of
the finall Ventilators, which a Wind-fail
cannot well perform.

99. THE Y may alfo be of ufe todrive
out the bad Air of Vinegar Tuns, and other
large brewing Veflels, when Men want to
go in with fafety to clean them.

( XIL )

100.J CanNorT difmifs this Subjeét, with-
out faying fomething in behalf of

thofc, who cannot fpeak for themfclves:
I mean young tender Infants; who are often
fwathed up in fuch a manner, as muft needs
greatly incommode their Breathing, and
confequently
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confequently be often very hurtful to them.
For when their tender Bodics are clofe con-
fined in Swathings, neither their Breaft nor
Belly can rife fo freely, as they ought todo,
when the Child draws in its Breath: And
confequently, not only its Breathing, but
Digeftion alfo arc thereby greatly incom-
moded ; for the Digeftion is much promoted,
by the Kneadings of the Midriff on the Sto-
mach, which are no lefs than twelve hun=
dred in an Hour: And in Proportion as
the Degree and Force of thefe numerous
Kneadings are abated by Swathings, fo will
the Digeftion be accordingly retarded and in-
commoded ; the ill Confequences of which,
to the poor Child’s Health, few Nurles are
aware of. Thofe of them who will not be
perfuaded to leave off that old wvery bad
Pratice, ought themfelvesto be well {fwathed
up, to be made duly {enfible of the Mi-
(ery they would fuffer thereby inone N ight.

101. THERE isanother very bad Prac-
tice in relation to Infants, the ill Confequen-
ces of which, few Nurfes feem to be aware
of, viz. Itis well known that for very im-

portant Reafons, the Skulls of new-born
Children
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Children are not in all Parts turned to
Bone. But ignorant Nurfes taking the foft
Part of the Skull for a great Defed in Na-
ture, arc apt, too often, to attempt to clofe
the Mold of the Head, as they call it: that
is, to ‘comprefs together, by ftroking and
Bandage, thofe Parts of the Skull which are
bony, expe&ing thereby to unite thofe di-
{tant bony Parts together ; not knowing that
the intermediate (oft Parts will turn to Bone:
and little thinking what Injury they do
thereby to the tender Infants, by thus com-
prefling their Brains, and thereby caufing
convulfive Fits, and perhaps fometimes
great Tendency to Head-Aches during their
whole Lives, &¢. Whereas, if they would
but let Nature alone to do her own Work,
the Head would have its natural Shape, and
the whole Skull would of itfelf turn to Bone:
And this without Comprefling the Brain,

which is often attended with il Confequen-
ces.

AN
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In preferving all Kinds of Grain
Sweet, and free from Weevels, &¢:

( XIIL }

102, S Experiments often give Hints
for new Experiments, and far-
ther ufeful Difcoveries, fo the

attempting toconvey great Quantities of Air,

by means of the above-defcribed large Ven-
tilators, has led to a Difcovery, which will
be of great {ervice to the World, in pre-
ferving Corn in Graineries, and Ships,
fweet and dry, and free from being caten

G by
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by Weevcls or other Infe&ts; by which vaft
Quantitics of Corn are yearly fpoiled and
deftroyed all over the World: Tam credibly
informed by a Spanz/b Merchant, that not
lefs than 80,000 Pounds worth of Corn
was {poiled in exporting in one Year, about
cight or nine Years ago.

103. Now it is moft eafy to preferve
Corn, by blowing frefh Air upwards thro’
it: In order to which, wooden Bars, or
large Laths, muft be nailed on the Floor of
the Grainery,about an Inch diftance fromeach
other, if only a Hair-Cloth be laid on them:
But coarfe Wire-Work 1s, in fome Malt-
Kilns, laid under the Hair-Cloth, or Basket-
Work made of Ofier might be ufed, and
then the Bars may be two or three Inches
diftant; and there may be the fame Di-
ftance, if an Iron-Plate full of Holes be laid
on them, as is done in many Malt-Kilns.
Thefe Laths B B, F7g. 8. may be laid acrofs
other Laths, AZ. AZ. AZ. nailed fif
teen Inches diftant, and two Inches or more
decep, that there may be a free Paffage for
the Air under the Laths.

104,
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*  104. TaEe Under-Laths muftcome about
fix Inches fhort of the Wall of the Grainery
‘arone end of them: on which end a Board
227, Iig. 8. is to be fet edgewife, yet flop-
ing againft the Wall X X, whereby a large
Main Air-Pipe Y is formeds which hay-
ing an open Communication with all the
Interftices between and under the Bars, when
Air isblown forcibly, and in great Quantities,
through the Hole M N, into this large Ai-
Pipe or Trunk, it muft neceflarily be drivén
up, from between the Laths, through the
whole Corn in the Gramnery, and will con-
{equently carry off with.it, the moift Exha-
lations of the Corn; which when confined
in it for fome time, will, as it is well known,
fpoil it. By this means therefore Corn may
cafily be kept for many Years dry and
found, and much better conditioned, than
in clofe vaulred fubterraneous Graneries, as
is done in fome Countrics.
- 105, THATI might beaflured that Air

could in this manner be conveyed up thro’
great Depths of Corn, I took a wooden Tube

or Trunk, which was five Feet four Inches
long, and near three Inches fquare within fide 3
G 2 and
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and having nailed apicce ofthih Copper-Plate,
full of {mali Holesat the Botrom ofit, Ffilled it
full of Wheat; then having fixed to the Bot-
tom of the Trunk, by means of a fhort piece
of leathern Pipe, lined with a Bladder, the
Nofe of the Kitchen Bellows; on blowing
at acommonmoderaterate,the Air paffed up
through that depth of Wheat, with a Force
fufficient toraife Paper and to blow off Leaf.
Tinfel. 1 repeated the fame Experiment
in another like wooden Trunk, which was
nine and a half Fect long, where the Air,
i afcending up through the Corn, - raifed
the Tinfel alfo, though not fo forcibly as
in the fhorter Trunk, becaufe it met with
~more Refiftance, in pafling through a greater
depth of Corns which therefore required
proportioftably larger Bellows, and agreater
Force: for thefe Bellows contained but fe-
ven Half-Pints of uncomprefled Air; as I
found by blowing the whole Air which they
contained,. through a leaden Siphon fixed
to the Nofe, up into an inverted Glafs Re-
ceiver full of Warer.

106. IN order to find the Quantity of
.Space there is berween the Grains of Wheat,
for
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for Air to pafs through, I poifed a Quart
Pot in a pair of Scales; then filling it full
of Water, Itook the Weight ﬂfthﬂt Water.
Lhen, the Pot being emptied and wiped dry, I
filled 1t, ftrike Meafure, full of Wheat, firft
;[h'lkmﬂ it well; and having taken the
Weight of the ‘vVIlcat, Water was poured
in among the Wheat till it was brim-full ;
when being weighed again, and the addi-
tional Weight of Water, among the Wheat,
being deduéted from the Pot full of Water on-
ly, it was found to be one Scventh, and three
Tenths of the Quart of Water; therefore
the Sum of the Spacc for Air to pafs through
Wheat is -15 of .the Bulk of any Quantity
- of Wheat: A fufficient Space for Air to
pafs through it in good plcnty

107. T nE Capacity of the Pot being 88 6
Cubick Inches, of which 12. 1 Cubick Inches
being the Sum of the vacant Space among the
Wheat, therefore the remaining 76.§ Cubick
Inches is the Space occupied by the Wheat;
whence by comparing the refpective Weights
of the Wheat and Water, I found Wheat to
be nearly one Tenth heavier than Water. - .

108. AN D the A1r pafled as f'ret:l}r tnrﬂ"
G 3 e
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alikedepthof Oats, asit did thro’ Wheat, and
more freely thro’Barley, and ftill more freely
through Peafe and Beans; between which laft
‘mentioned Grains there were, on account of
their different Shape, larger Interftices for
the Air to pafs, than between the Grains.of
Wheat and Oats; and this, whether there
wereat the Bottom of the Trunks a thin me-
talline Plate full of Holes, or a Hair-Cloth:
So that the Floors of Graineries may be cpo-
vered with either of them.  But the fuller of
fmall Holes the Iron Plates are, fo much
the better. But Iron Plate will coft about
twelve Pence a {quare Foot; Hair-Cloth not
two Pence, which is more than fix times
cheaper: but then Iron Plates would be
more -durable; and will prevent Rats and
Mice from coming at the Corn, by Holes
through the Floor; and are therefore pre-
ferable, clpecially in large Graineries: They
would alfo better bear the Fumes of burning
Brimf{tone, than Hair-Cloth, when they were
to be blown up through the Corn, in order
to deftroy Weevelss but if the Brimftone
Fumes be conveyed to the Valves of the
Ventilators by a wooden Trunk, lined a
Fttle way with Tin, then at fuch a diftance

they
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they will not damage the Hair-Cloth, efpe-
cially confidering that the Fumigation nced
be but rarely repcated. And it is found by
Experience, thata Hair-Cloth will endurethe
conftant Heat of a Male-Kiln for many Years,
without being fpoiled thercby. '
109. Now in order to find with what
Force the Air was impelled by the Kitchen
Bellows up throngh the Corn in the Tube
A B, Fig. 9. I fixed an inverted glafs Si-
phon CRI intothe fide of the {quare wooden
‘Trunk full of Wheat, which was nine and
a half Feet high. When the Siphon was
fixt half a Foot from the Bottom, the Mer-
cury, by the Preflfure of the Air among the
Wheat, defcended halfanInchbelow Cto R,
-and afcended half an Inch above I; fo that
it ftood an Inch higher in the Leg I than in
the Leg R 5 which fhowed that the Air among
that part of the Wheat, was impelled with
a Force, equal tothe Weight of an Inch
depth of Mercury, which is nearly equal to
fourtcen Inches depth of Water. When the
Bellows were comprefled very forcibly, then
the Mercury would by Vibrations rife three
and a half Inches. When the Siphon was
' G 4 fixed
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fixed at three Fect from the Bottom, then

the Water inftead of Mercury in the Siphon
was raifed about two Inches, which was one

feventh of the former Force.  When it was
fixed five Fect from the Bottom, the Water
was raifed about an Inchs and at the ditance
of cight and a half Feet from the Bottom,
it ‘'was raifced half an Inch; hence we fee
the different Degrees of Compreflure ofthe
Alr at thefe f{everal depths, in the Wieat.
Not that the Velocities of the Air through
it, were proportional to the feveral Preflures
of it. Faor the greater Compreflure of it near
the Bottom, was owing to the greater Re-
fiftance it mct with, from the great height of
the Wheat it was to pafs through, which
muft confiderably rebate its Force as it af
cended higher ; but when it had a lefz height
of Wheat to pafs through, the nearer it came
to the Top, though the Force with which
the Air was there impelled was much re-
bated, yet the Velocity of its A fcent was in-
creafed: for when the fame Experiment was
repeated with Peafe in the Trunk inftead of
Wheat ; the Air having a much freer Pafe
fage through them, afcended with greater
Velocity, notwithftanding the Compreflure

e Bk | of
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of it, and confequently the impelling Force
was not in any part ncar {o great as in the
Wheat.

i10. Now hence, fome Eftimate may
be made of the Force; which will be need-
ful to drive Air up through Corn in Graine-
riess and as the Force withthefe Corn Venti-
lators is greater, and the Quantity of Air
which will be requiflite much leis than the
Quantity of Air and Velocity witi which it
is impelled, by the above defcribed large
Ventilators; fo they may be much lefs, for
the ufe of Graineriesand Corn-fhips, which
‘will proportionably leflen the Labour of
working them: But on the other hand, Carce
muft be taken that they be not too (mall,
but propostioned to the Sizeof the Grainery s
which will be beft known by Expericnce.

111. IN thefe Trials with the Kitchen-
Bellows, the Air afcended through the Corn
by Fits, only while they were comprefled.
But when the-above mentioned large Ven-
tilators, whether double or fingle, arc ufed
in Graineries, there will be an inceflant,
Breeze of Air afcending through the Corns
| ¢ becaule
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becaufe the Air under the Corn being in a’
comprefled ftate, by the impulfe of the Bel-
lows, will, by its conftantly cndeavouring
to expand itfelf, pafs up through the Corn
without intermiffion.

112. THE Air paffed through thefe fe-
veral kinds of Corn, in the Trunk ofnine
and a half Feet depth, not only when the
Corn lay more loofe at firft putting in; but
alfo when by firiking often, on all parts of
the Trunk, with a Hammcr, it lay the clofer,
though it did not, after this, pafsaltogether
fo frecly, becaufe it lying clofer, the vacant
Interftices between the Grains of Corn were
the lefs: but all forts of Corn muft necel-
farily, by reafon of their fhape, have vacant
Interflices berween them, for the Airto pais
through.

Nine and a half Feet depth of Wheat, funk
~on fhaking 41 Inches, wiz.

24. 4:17
BHLIE}’, — Gaallon r— I—;;
.Oats, S5t
Grey Peafe, — — ﬁ—gﬁ

Hence we fee the great difference there is in
the Quantities cnf a Bufhel full of Corn,
when unfhaken or fhaken. 113. THE
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113. THE Ventilators may be fixed
againft the Wall on the infide or outfide of
the Grainery, if there be no convenient ad-
joining Room fit for that purpolc; orunder
the Floor, or to the Ceiling: But where-
cver they are fixed, the Handle of the Le-
ver, that moves them, muft be out of the
Grainery, elfe the Perfon who worked them,
would be in danger of being fuffocated,
when the Corn is fumed with burning Brim.
ftone, in order todeftroy Weevels. The {imall
moveable Ventilators, which are defcribed
Number 74, will be very commodious to
ventilate Corn in large Bins in Graineries;

becaufe they may be moved from Bin to
Bin, as wanted.

114. I¥ the Grainery or Corn-Ship be
very long, then the main Air-Pipe may
pals lengthwifc along the middle of the
Grainery, through a large Pipe FGCD
Fig. 8. and fo convey Air orf both fides, un-
der the Corn, which lies in Ships, fromi 20
to 30 Feet broad, and 10 or 12 Feet deep.
But wherever the main large Air-Pipe is
placed, it muft not be flat on the Top, but
{loping, like the Ridge of a Houfe, that the

| afcending



02 . noadve Vsesiof
alcending Air may the better come at the
Corn which lies on it.

115. As tothe Secams which are between
the Boards in the Floors of Corn-Ships, they
may cafily be ftopped, by the Laths being
nailed over them fo as to prevent the venti-
lating Air’s pafling any way, but upwards
through the Corn: And if any Wet happens
to the Corn, it will drain off well through
the Hair-Cloth which it lics on.

116. IN Graincrics which have large
Bins in them, they may ecach of them have
their Laths or Bars to open through the Bot-
tom of the Front Boards: And if Boards be
nailed cdgewife at the Bottom of the Front
or Forc-Boards on the outfide of the Bins,
they will form three main large Air-Pipes,
which will convey Air under all the Bins.
Or the moveable Ventilators may be applied
to each Bin (¢parately, as occafion fhall re-
quire to ventilate the Corn in any of the
Bins: But when it is needful to deftroy the
Weevels by Fumigation, then the Bellows,
or the Handle by which they are worked,

muft be out of the Grainery, elfe the Ope-
Srieyis rator
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rator would be fuffocated with the Fumes of
the burning Brimftone, as already faid.

117. BuT there is onc neceffary Precau-
tion to be obferved before any Corn be
fumed, vzz. firft, to drive out all the damp
Vapour which is among it; which would
totally quench the Acrimony of: the ful-
phurcous Fumes: which I found to be the-
Cafe, when a cover'd Gutter had the Fumes
of burning Brimftone blown in great plenty
into it, with my {mall Ventilators, in order
ro kill Rats. . For though the Fumes vifibly
paffed along for many Yards length ; yet they:
were vapid, and did not offend the Nofe,
nor kill Animals which were long init;
which was owing to the Damp, which
quenches the Acidity of the Fumes. .

118. IN very large Graincries, there may
be feveral fliding Shutters acrofs the main
Air-Pipes, whereby only one, or other part
of the Grainery may be ventilated at a time;
by drawing up or .fhutting down diffcrent
Shutters, as fhall be thought preper.

119. IF the Grainery be but in part full)

then the Air will efcape fo freely thro’ that
Pare
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Part which is not covered with Corn, that
litele of it would afcend thro' the Corn :
to prevent which Inconvenience, that Part
of the main Air-Pipe, which leads to the
uncovered Parr, may be (topped by a fliding
Shutter, or a Piece of narrow Board may
be run acrofs the Laths, ia Paflages left
for that purpofe: And if there be many of
thofe Paflages left acrofs the Laths, it will
make a better Communication for the Air
to pafs freely every way ; befides, that there.
by there would be more Space left under the
Iron Plate or Hair-Cloth for the Air to
pafs up thro’ the Corn.

120. I~ fmall Graineries, a very com-
modious and cheap Ventilator may be made,
by making a Ventilator of the Door of the
Grainery 5 which may eafily be done, by
making a circular Skreen of the Size of a
Quarter of a Circle, behind the Door: But
in order to this, the Door muft open s not
inwards, but out of the Grainery, fo that
as it falls back, it may be worked to and fro,
in the Skreen ;5 which muft be exactly adape-
ed to 1t in all Parts of the circular Side of
the Skreen, as well as at the Top and Bot-
G4 Tl el | tom,
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tom. But there muft be a Stop at about
cight or ten Inches diftance from the Wall,
to prevent the Door’s falling back farther ;
that there may be room for a Valve in the
Skreen to fupply it with Air; which Air will
be driven by the Door, thro’ a Hole made
in the Wall near the Floor, into the
main Air-Trunk, in which there muft be
another Valve over the Hole in the Wall,
to prevent the Return of the Air.

121. WuaT Duft falls from the Corn
between the Laths, will be blown to the
farther end of them, whence it fhould be
taken out, before freth Corn be putin, if

the Interftices of the Laths are at all filled
with it.

122. IT is rcafonable to believe, that
the Bencfits of this Method of preferving
Corn, will be many and great; it will not
only preferve Corn dry and fweet, and pre-
vent the giving or f{lakening of Malg,
which it is apt to do in lying long; but
will alfo effetually prevent their being de-
ftroyed by Weevels or other Infeéts: for
the heating of Corn, is obferved much to

promote
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promotc the Increafe of Weevels; tho’ wheri
the Corn 1s kepe very clofe, as is fometimes
purpofely done in Ships, the great Heat and
Smother will defiroy them.

123. NE1THER will the fuming of
Male with burning Brimftone give any Tafte
to the Beer; for tho' I had feveral Years
fnec tried the Experiment, yet for greater
Cerrainty I now repeated it again, by
firongly fuming a Peck of whole Malr,
two feveral Times, ar a Month’s diftance,
whiclt being ground, Beer was brewed with
it feven Days after the fecond Fumigarion,
which gave not the leaft Tafte to the Beers
nor to {plit Pcafe which were fumed in the
fame manncr, as I have formerly obferved
in my Direltions to preferve Corn, Phi-
lofophical Experiments, p. 73.  The pro-
bable Effect of thus fuming Malc will be,
that it may prevent the Beer’s working too
faft : for this is well known to be the Effect
of fuch Fumes on Wine and Cyder.

-124. I FUMED alfo in the fame man-
ner feveral kKinds of ‘Grain, as Wheat, Bar-
lny, Qats, Beans and Peafe. - I gaye an Horfe

a
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a Handful of the Oats foon after they wete
fumed; he boggled at the firft Smell of the
Fume, but cat them immediately. The
Sceat thus given to the Qats, orany other
Grain, will foon be carried off by the Ven-
tilation of frefh Air, up thro’ the Corn.

[ XIV. )

124. YT is ufual for Millers to wafh fmutty
Wheat clean, and afterwatrds to

dry it on a Kiln, in twelve or fourteen
Hours, turning it ; but then this Kiln-drying
‘often makes it grind unkindly, .and not
make good Meal : Whereas, after Corn is
thus wafthed, and it has drained off, for fome
time, the Grofs of its Wet on a Hair-Cloth
laid on Hurdles; if it were afterwards
dricd by the Ventilation of thefe Bellows,
it would then grind as well as other Corn ;
for drying Wheat with cold Air would not
hurt it, as Kiln drying is found to do. And
that I might be well aflured of the good Ef-
fe@ of thus drying fmutty Corn, having
procured a Quantity of very {mutty Whear,
which weighed feven Pounds and fifteen
Ounces; May the 26th, at five in the
H Morning
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Morning it was waihed clean, in four feveral
Waters, which was done in a few Minutes,
and was then lain to drain in an Oat-Sieve,
till half an Hour after Five, when it had in-
crealed 1n Weight by wertting, ten Ounces,
befides the Moilture that was equal to the
'\Vcight of the Smut-Balls and Smut, thar
was walhed from the Wheat : It wafted but
two Ounces and a half by the firft two Hours
Ventilation, two Ounces and five Drachms
in the fecond two Hours, viz. from cight
to ten; in the next fix Hours, viz. from ten
to four in the Afternoon, it wafted at the
Rate of four Ounces, cach two Hours ;
from four to fix, two Ounces and a half ; and
from {ix to cight one Ounce and a half, in all
about twenty Ounces, fome Allowanee be-
ing made for what Corn was wafted, by
handling and biting fome of it from time to
time, It was ventilated in thefe fourtcen
Hours with about Forty Thoufand Gallons
of Air, which pafled upwards through i,
and made it fufficiently hard and dry, fo
as to be fit for grinding; it was well co-
loured, and handled well, and from ftink-
ing, as fmutty Wheat does, it became much
fweeter. The vifible dewy Moifture was
i / blown
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bloWn off in three Hours, but it continued
damp and cold to the Feeling, till two

o’ Clock, when fome little Duft began to fly
oft it.

126. ANp whereas it wafted off much
leffer Moifture, during the four firlt Hours
Ventilation, when it ought to have wafted
the moré, on account of its being then wet-
teft, this was owing to the foggy Hazine(s of
the Morning ;5 which as it went off and broke
out into fine warm Sun-fhine towards ten o
Clock, fo the Air being thereby become
dry, it imbibed Moifture morc ftrongly from
the Corn. And that this was the true Caufe
of the Difference, is further confirmed, by a
like Experiment, which I had before made
on a Gallon of Wheat, Apr:/ the 1ft, there
being then a very dry Notth-Eaft Wind :
Beginning the Ventilation at four in the
Afternoon, it wafted in two Hours four
Ounces and a half ; and the next two Hours,
being towards Evening, but three Cunces;
and the next Morning carly, before the
“Air was freed from the no&urnal Damps,
only one Ounce and a half,

i i TL7. LT



b The Usts af'

127. It will be advifcable to begin to
ventilate Corn as foon as poflible after
wafhing, that the Moilture may have the
lefs time to foak in ; for the lefs the Moi-
{ture foaks in, fo much the fooner the
Corn will dry. The inncr Part of this Wheat
was manifeftly the fofter for wetting.

128. AND whercas, wathed Corn will
dry much more flowly in a moift, than a
dry ftate of the Air, it would be advifeable
to have the Air conveyed thro’ a large
‘fquare wooden Trunk, from the Kitchen,
where the Air is dried by the Fire: On
which account the Room over the Kitchen
~would be the moft commodious to lay the
wafhed Corn in, that is to be ventilated.
“And 1n cafe the Corn lay in a Room, more
diftant from the Kitchen, the Air might be
conveyed thither, to or from the Ventila-
tors thro' a large Frank. '

LigS¥s )

120. HE firft large Ventilators which I
made, for drying great Q.lﬁntitfﬁs

of Corn, were at Mr. William Knight's of
Street-
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Street-Houfe in Farringdon. The Midriff
refted on its lower Edge, in a Groove which
was formed by two Fillets nailed to the Bot-
tom of the Ventilators. In this Pofition; the
Midriff, which was feven Feet long, and
three Fect four Inches broad, was moved
to and fro, fixteen Inches fideways, that be-
ing the Depth of the Ventilators, which
were fixed in an upright Pofture breadthwife,
to the Side of a Garner, which was fix Feet
five Inches long, and four Feet four Inches
broad, in all twenty-eight {quare Feet. The
Laths, which were placed on their Edgces
length-wife, under the Hair-Cloth, which
covered the Bottom of the Garner, were
two Inches decp, and two Inches diftant
from cach other: They were all fupplied
with Air, from the large common Air-
Trunk which was fixed at one End of them:
which Trunk was fupplied with plenty of
Air, from the Valves at one cnd of the
Ventilators, V'V, Fig. 10. the Air being
conduéted thence, by a Trunk or Box; the
Air entered the Ventilators at their other
Ends, by the opening of the like Valves,
and not at the Valve Z.-

H 3 ~130. THE
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13¢. THE Midriff was moved to and fro
by a Lever, which was fixed to its Iron
Tongue S T, Fig. 1o. and flood uprighr,
its lower End being faltened to the Floor,
that being the moft commodious Pofitien

for it in that Place.

131. WHEN Corn was laid in this Gar-
ner, above two Feet deep, the Air was driven
upwards thro’it by the Ventilators, fo as to
raifc a Handkerchicf which was (pread on ir,
three or four Inches high, and that all over
the Corn: But as the Force of the Air thro’
the Corn, was fomething more at that end
of the Garner where it cntered ; fo the Corn
was laid thickeft there.

[ XVL )

132. YU LT 13th, Twenty-two Bufhels

of very imutty Wheat were wathed s
in doing of which, when the Corn is pour-
ed gently in a thin Stream on the Water,
the Smut-Balls having thereby liberty to ex-
tricate themfelves from the Wheat, fwim on

the Water, where they are eafily fcummed
off ;
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off; then the Wheat being well ftirred, and
the foul Water lct out, frefh Water is poured
in, by which means it was {oon clean{ed.
And then, being lain for fome time on a
Hair-Cloth on Hurdles or Harrows, for the
Water to drain off, it was put into the Gar-
ner, wherc it lay about 16 and 3 Inches
deep.

133. At Nine in the Morning, the
Weather being cloudy, with adry North-
Eaft Wind, we began to blow Air up thro
it, which pafled very freely. In two Hours
the vifible Moifture was gone, it being part-
ly foaked into the Corn, and partly blown
off.  The next Day about Six in the Even-
ing, it being clear Sun-fhine, with a dry
Wind, the Duft flew out of the Corn when
flirred.

134. THE third Day, about three in the
Afternoon, the lower part being hard e-
nough to grind, it was turned. - After this,
fome rainy Days coming, which made the
Air within doors fo. moift, as to caufc a
great Dampnefs on the Flint-Stone Walls
within the Houfe, no progrefs was made in

H 4 drying
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darying the Wheat, not even by long Venti-
lation 5 which I was aflured of, by putting
four Pounds of Wheat into a Hair-Sieve,
which was placed on the Wheat, where the
Air pafled frecly up thro” it. Hence by
weighing this Sieve from time to time, [
found what progrefs was made in drying the
‘Wheat, in different States of the Air, asto
Moifture or Drynefs: For the Corn was
found to dry fafteft in the middle of dry
Days, and fomething flower when the Dew
fell in the Evening, and till it was gone in
the Morning: But in a very damp State of
the Air, there was no progrefs made in dry.
ing. Hence we fee how advifeable it is,
where -it can be done, to have the Venti-
lators fupplied by a Trunk, with the warm
Air from the Kitchen. But tho’ no pro-
grefs' is made in drying Corn thus, in a very
damp Air; yet there is fo large a Proportion
of the Times, when the Air is dry enough
for the purpofe, ‘as to' make it well worth
the while to be provided with thefe Venti-
lators, efpecially to'dry cold Corn, which
Wwill be done 'much fooner than 'wathed
Wihaear, bis - bamsoton Lo 1311h:
AT 135. HAviINg
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135. HaviNg ceafed to ventilate from
Saturday Evening to Monday Morning,
while the Wheat was damp, it was grown
mufty s which Muftinefs was quite gone in
three Hours Ventilation, notwithftanding
the Air was very damp. Hence we fec of
how great fervice this Ventilation will be
to {weeten multy Corn. Hence alfo we
may conclude, that even in damp Weather,
the Heating and Muflinefs of Corn may be
prevented, tho it cannot be then drycd by
this means. -

136. FinpiNG that the lower part of
the Wheat was dried long before the upper,
we took half of it out of the Garner,- and
then foon dryed it, when 1t was but of half
the Thicknefs, and the Air in--a drying
State. . -

137. Sepr. 11th, following, in-fine dry
Weather fix Bufthels of fmutty Wheat
were wathed and dryed fit to grind, with
fifty-eight Hours Ventilation. ~ The Corn
thus dried was well coloured, and fold at

the
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the Rate of forty Shillings a Load mote
than it would have done when fmutty.

138. It was very obfervable, that the
Air pafled much more eafily in moift Wea-
ther thro' the damp Corn, than when it
grew dryer: For the Ventilators required
fenfibly more Force to work them when the
Air and Corn were dry, than when wet:
which was, as I guefs, owing to this, v7z.
That the Air and Corn repelled cach other
more {trongly in a dry, than in a moift
State; which will have the fame Effed, in
caufing the Air to pafs lefs freely, as if the
void Spaces between the Corn were pro-
portionably leffened.

139. HENCE we {ec one Reafon among
others, why a dry Air exhilarates and chears
more than a damp Air, v7%. becaufe a dry
Air being in a more flrongly repelling State
when infpired into the Lungs, it thereby di-
lating their fmall Veficles or Air-Bladders,
more than a damp Air will, does thereby
caufe a much freer Circulation of the Blood
thro’ the fine Blood-Veflels in the Coats of

thofe Air-Bladders: For, that thc Blood
pafles
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paffes the more freely thro' the Lungs, the
more they are dilated, 1 have thown in the
Inftance of the fighing Horfe ; Statical Ef-
fays, Vol. 2. Exper.1. This alfo may be
one Caufe, why averydry Air is hurtful to
thofe whoare confumptive from weak Lungs s
avery dry Air more forcibly dilating the fine
Air-Veficles of the Lungs, than a moifter
Air will do: And perhaps another Reafon
may be, that a very dry Air may carry off
too much Moifture from fome kind of mor-
bid Lungs. For cven the moft robuft and
healthy are greatly incommoded in their Re-
{piration, inaverydry Air; infomuch, that
on the Eaftern Coaft of the Red Sea, when
the Wind blows trom the fandy Defarts of
Arabia, they arc obliged to moiften the Air,
by fprinkling Water, and breathing thro’
wet Linnen. And in the Southern Parts of
France, where the Air isvery pure, when it
is alfo very cold, they apply, by way of Pre-
caution, a Handkerchief to the Mouth, when
they go into the open: Air, out of a warm
Room, left the fudden Change from hot to
cold, fhould caufe Inflammations and pleu-
ritick Diforders, by taking in a full Indraft
of cold Air. And Adeoffa fays, thar the
4 Air
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Air on the Tops of fome of the Pernvian
Mountains is fo very cold, as at one Infpi-
ration to thicken the Blood.

140. TH1s Garner contained but twen-
ty-cight {quare Feet: If it had been a Square
of ten Feer, as it would then have contained
a Hundred fquare Feet; then a Load of
Wheat, which is fifty Cubick Feet and a
half, would lie but fix Inches deep on it:
That Quantity therefore of. cold or wet
Wheat might well be dryed at once in a
Garner, or on a Floor of that fize. And
Corn thus ventilated may be dryed to the
fame degree, as any other dryed Corn is, by
being expofed in the Ear to a dry Air in
the open Field ; this fooner or later, in pro-

portion to the different degree of Drynefs
of the Air,

( XVIL )

141. ILrL ERs may very commodi-
oufly dry wathed Corn thus,

and may therefore well allow the Farmer
the better Price for fmutty Wheat; fince
When it is thus dried by Ventilation, it will
| be
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be very good, and make good Flour, it not
being fpoiled by drying on aKiln, which is
the Method they have hitherto been obliged

toufe. And the morc any Corn is thus

dryéd, {o much the better its Meal will keep:
which is the Reafon why they are obliged

to kiln-dry the Corn, which is to be ground

for Exportation and Ship-Service.

142. I~ Mills, the Ventilators might be
worked by a Crank turned by the great Mill-
Wheel, whereby the Expence of Men’s La-
bour might be faved.

143. I¥ a warm dry Air, from a proper
Stove, were blown thro’ wafhed Corn, it
would much haften its drying; and if the
Heat of this Air were no greater than that
of Sun-thine in Summer, it might probably
not damage the Corn.

144. T 0 E Quantity of Moifture to be
carried off in a Load of wafhed Wheat, is vety
confiderable : for fuppofe it were but ten
Ounces to a Gallon, as it was found to be in
the Gallon of wafhed fmutty Wheat, Numb.
(126.) which yet was more, it would then

I amount
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amount to no lefs than two hundred Pound?z
weight.

115. Axp the fame Ventilators might
alto be ufed in Mills to winnow Corn very
cficctually s but then they muft be larger than
when ufed to blow Air upwards through
Corn. For I have found on Comparifon
that the above defcribed large Ventilators
convey Air with double the Velocity, that
the common circulating Fans, with Sack-
Cloths, do. But where thefc Fans are in
Mills, turned with a greater Velotity, than

is done by Hand in Barns, they winnow fo
much the better.

146. IF fogreata Quantityas four Ounces
of Moifture can, by two Houts Ventilation,
be carricd off from a Gallon of wet Wheat 3
then this Method will doubtle(s much im-
prove what iscalled cold Wheat, viz. fuch
as has grown and been houfed in a cold wet
Seafon: And will therefore doubtlefs foon
carry off the moift Vapours, which arife
from Corn; and caufe it to heat and Srow
muity. And by thus keepinig Corn very dry,
it will come the fairer to Market, and be
much the better for Ufe, 147. CORN
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147. CorN need not be conftantly thus
ventilated, but only now and then. And
when it isbecome once thoroughly dry; then
very little Ventilation will be fufficient.

148. As ventilated Corn may lie thick
without leaving any {pare Room to turn it,
the more Corn may be laid in Graineries
already built; and where new ones are to be
built, they may be the lefs.

149. THE Expence of turning Corn wili
be faved, and the ventilated Corn will be
both fweeter and dryer than turned Corn
can be; by this means even mufty Corn may
be {eetened. |

150. T HE Expenceof Sacksin Ships may
be faved, or if the Corn be in Sacks, it will
keep {weet, much longer, when the Air
between the Sacks is freth and dry, by the
Ventilation of the Ship-Lungs; but this, pro-
vided the Corn was not damp, when put
into the Sacks. This Ventilation will alfo
be of great fervice to many other kinds of
Goods in Ships.

141, SINCE



112 <9k Vsids of

151. SincE by thismeans Corn can bé
{o effe@ually preferved, with little Trouble
or Expence; it will doubtlefs be a great en-
couragement, to lay up large private and
publick national Stores in plentiful Years,
whereby the great Inconveniences and Mife-
ries which arife from Years of Scarcity, will
in a good meafure be prevented, And the
Price of Corn will not for the future be fo
fubjet to great Inequalities, as it has hitherto
been.

1452. A NDthuswill probably be better both
for the Buyer and the Seller: for though in
Years of Scarcity, the Farmer will not have
{fo very high a Price for the little Corh he
has, as formerly when le(s Corn was in ftore
yet he will be made ample amends for that,
in felling his great Quantity of Corn, at a
much better Price than he ufed to do, to
fill the Store-Houfes with Corn.

( XVIIL )

1537 F HE difcovering any Means to
preferve the neceflary Produéts
of
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of the Earth, fhould in Recafon prove a
great Benefit to the World in generals yet
I fhould be {orry to be any ways inftrumen-
tal; in increafing the Quantity of Corn in
the World, if by rcafon of its greater cheap-
nefs on that account, proportionably greater
Quantities of Spirits thould be diitilled from
it, to deftroy Mankind. Asthings now go
in the World, there will in a little time be
no occafion to ufe means to increafe the
Quantity of Corn; fince the number of the
People who are to cat it, daily decreafes,
cither by the untimely Death of multitudes,
whofe Vitals arc deftroyed, by thefe hot
cauftick burning Spirits, or on account of
great numbers, whofc Stomachs are thereby
{o depraved, that they can cat little or no-
thing, to the great detriment of the Landed
Intereft.

154. 1 Mankind be thus fupinely fuf-
fered to be deftroyed thereby, he ought in
Reafon to be looked upon, asdoing the beft
{ervice to the World, who finds means of
decreafing rather than of increafing, the
Quantity of {o deftructive a Peft: which is
become an inexhauftible Fund of Mifery and
Ruin to the lower Pcople.

L Tt TR
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154. It debilitates and infecbles muiti-
tudes of the Laborious Part of Mankind ; and
its pernicious Effeéts will be feverely felt in
the puny Pigmy-Breed of future Generations.

15§6. BESIDES, the Spirit of Drunken.
nefs, which is now fo prevalent among the
Dramifts, wholly quenches the Spirit of Re-
ligion, and depraves the Morals of Mankind.
Infomuchthat the Reproof of God Almighty
to the Prophetefies of old, may but too juftly
be applied to this Generation, viz. Will ye
poltuteme among my People for handfuls of
Barley ¢ Ezek. xiii. 19.

157. TH1sis{ure, greatly to abufe that
large and ample Provifion that kind Pro-
vidence has provided for us: "Tis turning
nto Poifon that Bread which was gracioufly
intended 7o ffrengthen Man's Heart.

158. AND furely fuch weighty Reafons
ought to roufe the Governours of the Na-
tions, as tender Fathers, to ufe their utmoft
Endcavourstodeliver the People, committed
to their charge, from this mighty Deftroyer.

Can
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Can there be any Confiderations of fufficient
weight to the contrary? And will not this,
in the end, be found the moft effectual means
to increafe the real Wealth and Strength of
a Nation ? But what nced of Expoftulation
in a felf-evident cafe, which firikes in fo
ftrong and glaring a manner, that not only
cvery open willing Eye, but even the wil-
fully blind, cannot but fce the Miferies it
brings ona great part of Mankind; as is
evident to daily and conftant Ob{ervation and
Experience, in thoufands of Inftances.

FXIX. )

149. U T to return from this important
Digreflion, while I was thinking

how to make thefe Ventilators ufeful in dry-
ing damp Mows or Ricks of Corn, and
thereby to prevent their firing, or the Mow
burning of the Corn, which too frequently
happens in wet Harvefts ; but finding this im-
practicable on account of the largenefs of
the Ventilators, the following Method of
doing it occurred to me; viz. When a
Well is made in the middle of a Mow of
Corn (as is the known Practice) I would
132 propofe
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propofc this farther Improvement; vz,
about four or five Feet from the Ground, to
leave four horizontal Paflages, a Foot fquare,
ﬂppuf te to cach other, two of them leading
from the Well lengthwifec to the ends of the
Mow, and two of them breadthwife to the
fides; and to make Holes through the Boards,
at the fides and ends of the Barns, for thefe
Paffages to communicate with the frefh open
Air, which would by this means pafs freely
through the Corn-Mows; and it would alfo
pafs moft freely up through the Well, if all
the Holes are clofed, except that at which
the Wind enters.  Thus, fuppofe the Wind
to blow againft the fore part of the Barn, then
tet the Holes on the oppofite fide of the Batn
be clofed with Shutters which move on
Hinges faftened to their upper fide, which
Pofition will prevent the enterance of Rain,
when the Shutters are open. By this means,
the Vapours which fteam from the Corn into
the Well, will be carried off in a manner,
as faft as thofe which arife from the outfides
of Ricks, that ftand in the open Air; where-
by the Corn in the middle of the Mow will
be dried near as fatt, and to as great a depth
fmm thefides of the W’ell as at the outfides.
160. IN
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160. IN order to make trial of this Me-
thod, I provided Cradles, made of four
Afhen Poles, which were faftencd, ara Foot
diftance from each other, with Ledgers or
Rounds, making thercby fquare oblong
Cradles, like four Ladders joined ruﬂcthcr
Theend of the Barn where the Corn lies,
being twenty cight Feer wide cach way, and
the Well in themiddlethree Feet acrofs, thefe
Cradles reached from the Well to the end
and both fides of the Barn; where Holes were
made through theoutfide Boards a Foot and
half broad,and two Feet long from Botrom to
Top, thereby to make a (ufhcient allowance
for the finking of the Cradles with the Mow.
Onwhichaccount, the Bottoms of the Cradlcs
muft at firft be placed even with the uppet
parts of the Holes in the outfide Boards.

161. THi1s end of the Barn was filled
with Barley, in a wet Seafon, and lain very
wet in the Mow, much wetter than they
would otherwife have done, prefuming that
the Well and Cradles would prevent its
getting any Damage. When they threfhed
this Barley in November and ‘December, the
upper part of the Mow was in a good Con-

13 ' dition,
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dition, and, though lain in {o wet, the Well
and Cradles prevented its heating and Mow-
burning.” But asit was lzin in very wet,
and did not heat fo as to make it fweat off
its Moifture, 1t grew mouldy, fo that the
Barley Ears were covered with a white Fenn.
From the Wellin the mid!le of the Mow,
to the Barn-Floor, there was lain for Trial-
fake, a long Range of Faggots, confifting
of three Rows of then:, lain on each other :
Bur the Faggots being fmall, and the Wood
{traight and even, there was very {imall Paf:
fage for Air; whereas if they had been made
of a rougher Wood, there would have been
a freer Paflage for Air: The event was, that
the Corn was marted together and grown
near the Faggots; but about the Cradles it
was drycr and better, yet this did not reach
far.

162. Tuus, I have given an account of
the Event of this Trial with Cradles, that
the skilful Farmers may judge, how far they
may, or may not be of fervice to them in
Mows or Ricks of different fizes, and diffe-
rent degrees of wetnefs or drynefs:. For ac-
cording as thefe Circumftances vary, they

may
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be more or lefs beneficial, or even hurtful ;
for fome degree of heating in the Mow 1is
of ufe to give Warmth enough, to caufethe
Moifture to go off in a Wreak. It cannot
be inferred from this Trial, that thefe Cradles
will be of no fervice in any Cafe; for _tiiis
Barley was fo very wet, that without the
Cradles it would not only have been in
danger of being Mow-burat, but alfo of
firing. As thefe Cradles do in eftet divide
a large Mow into four {maller ones, they will
therefore be of ufe, where the Corn, when
firlt lain in, has fuch a degree of Dampnefs,
as would be too much for it, in a large
Mow; but would do well in a {maller Mow
or Rick, and may alfo contribute to make
Corn, which is lain pretty dry into a Mow
or Rick, the dryer.

163. IHAVE found on Trial, that un-
dryed Gun-Powder may be as throughly
dryed, by thusblowing Air up through it, as
in the very dangerous hot Fire-Stoves of the
Powder-makers. For, having found, that
Air blown from a common pair of Kitchen-
Bellows, would pafs very freely up through
fixteen Inches depth of Gun-Powder, fo as

| 4 (O
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to raife up a piece of Paper that lay on it
I acquainted Mr. Norman, Owner of the
Powder-Mills at Mozlféy, near Hampton-
Court, with this; who fent me his chief
Clerk with twelve Pounds of undryed Pow-
der; which we put into a Box, where it lay
feven Inches deep on a Cheefe-Cloth, which
refted on a Laceing of Packthread, an Inch
and half from the Bottom of the Box.

164. JANUARY the zoth, having fixed
in an oppolfite Pofirion, the Nofes of two
Pair of Kitchen-Bellows, in Holes made thro®
the Box, under the Cheefe-Cloth, Air was
blown forcibly up through the Gun-Powder,
and every two Hours the Box was weighed,
to fee how much it decreafed in weight from
time to time. Thetotal Decreafe of Weight,
by the Evaporation of the Moifture, and fly-
ing off of Duft, and of fome Grains of the
Powder, was, in twenty Hours blowing, one
Pound fix Ounces.  Six Pounds of the like
Powder, being dryed in the hot Stove at -
the Powder-Mills, decrcafed in weight five
Ounces and a half; hence, nearly half the
wafte in this. Operation with Bellows, was

by the flying off of the Duft, and fome of
the
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the Grains of the Powder s which Duft will
moft of it be faved, in large drying Rooms,
made fit for that purpofe.

165. Now the Powder thus ventilated
was thereby fo fully dryed, that on Trial
with the Proof Inftrumeant, it was found
to be as ftrong, as fome of the {ame Powder,
juft then dryed, as much as it could be by
Fire.

- 166. MARcu 3oth following, the Air
very dry with an calterly Wind, I repeated
the fame Experiment, with twelve Pounds
of undryed Cannon Powder; which Mr.
Underbh:ill fent me from his Powder-Mills
on Hounflow-Heath : it was put into a Box
of fuch a Size that it lay 2 and £ Inches
thick. It wafted in the firft two Hours Ven-
tilation near two Ounces : Happening, after
an Hour and three Quarters more Ventila-
tion, to ftir the Powder with my Fingers-

to the Bottom, the Duft rofe in thick Clonds

where I ftirred, but not without ftirring: It
was well dried in fix Hours, and tho’ it was-
ventilated on for cight Hours more, yet it
did not prove fenfibly ftronger on Trial, -
‘ 0. tha
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than that which had been ventilated only
fix Hours. When thefe thus dryed Pow-
ders, cither after fix or fourteen Hours Ven-
tilation were compared, by Mr. Underhill
and his Clerks, with fome of the {ame Pow-
der dryed in his Stove ; the latter raifed the
Proof Inftrument to two Degrees, and the
former, but to one and three Quarters:
the rcafon of which Difference, we found
on repeated Trials to be this, viz. that
fome of the {maller Powder, being by Ven-
tilation {eparated from among the larger
Grains, its Strength was not fo grear: For
when we tryed {fome of the fmaller Powder,
it then exceeded the Force of the Stove-Pow-
der, it raifing the Proof-Infirument two and
a half Degrees, which was half a Degree
more than it rofe with the Stove-Powder ;
fo that it may be looked on to be as tho-
roughly dryed as the Stove-dryed Powder:
It is found by Experience, ‘that ceteris pa-
ribus, the fmaller the Corn of the Powder
is, fo much the greater will its Force be.

167. AND fince the Duft in this Opera-
tion did not rife, unlefs when ftirred, there-
fore it” will' be beft to avoid ftirring the

Powder,
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Powder, while it is ventilating: And as
to what falls thro’ the Canvas, it may be
mixed with the Powder, after it is thorough-
ly ventilated : There was about a Pound of
the finer Corns, which were found under the
Canvas, having dropped through its Pores.

168. By comparing this Trial with that
which was made in fannary, we may ob-
{fcrve, that thedifferent State of the Air, as
to Moifturc and Drynefs, has a confidet-
able Influence, in haftening or retarding
the drying of the Powder. And I obferved
the fame in drying of Malt and Wheat';
that early in the Morning, they did not
wafte near fo much as in Mid-day. Butif
inftead of cold Air, the Powder be ventila-
ted with a hot Air from a Stove, which is
heated by aFire in an Iron Cockle, asis done
in fome Hop-Kilns, then the Powder would
probably be effettually dryed, in an Hour
or two, fooner or later, in proportion to
the Degrec of Heat of the Air; and this,
tho' it lay of a great Thicknefs : And we fee
in the Cafe of ventilated Hops, that great
Quantitics of hot Air may eafily be had
from a proper Stove. And as it would be
: dryed
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be dryed fo foon, it would fave a great Ex-
pence of Fewel : And would alfo be done
with much Safety from firing 5 forthe hot
Air might be conveyed from the Stove, thro’
a large {quare wooden Trunk, to the Place
where the Powder is, at any Diftance that
fhall be thought proper. And that the Trunk
might not be afteéted by the Coldnefs or
Moifture of the Weather, it might be co-
vered with another like Trunk of Boards,
at about an Inch diftance from the inner
Trunk ; the outer Trunk to be tarred to
keep out Moifture. In this Situation, there
would be little Danger of firing the Pow-
der, cven tho' the Stove fhould by accident
take fire.

169. AND fince undryed Powder can
by this means be dryed to fuch a Degree;
Barrels of Gun-Powder which lie in Store-
Houfes and Magazines, efpecially in damp
Countries, may by the fame Means, doubt-
lefs, be kept verydry: For as the Liquor
in Casks waftes confiderably by its foaking
thro’the Wood, and perfpiring away ; fo, on
the contrary, if Powder-Barrels are in a
moift Place, the Moifture muft needs foak

thro’
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thro’ them and damage the Powder. But
this may cffetually be prevented, if great
Quantities of freth Air be, by means of
{fuch large Ventilators, conveyed into Maga-
zines of Powder, in dry Days, and in the
dryeft Part of thofc Days. And when Pow-
der is kept very dry, it has been found by
Experience to retain its Virtue and Force
for above fifty Years. And when once the
Magazines are thus thoroughly dryed, it is
probable that a little Ventilation now and
then, for a few Hours, may f{ufhce; fo that
the Expence of Labour will not be great.

170. AND if it fhall be needful to con-
vey Air to the feveral Corners of the Ma-
gazine ; this may be done by very large
fquare or round Trunks, madc of Canvas
or Tarpaulin, which will be both better than
Boards, becaufe fome Air will get all along
thro’ their Subftance ; which one would
chufe to have it do, where there will be fo
great Plenty of it : and the Canvas will laft

long in {o dry a State.

171. AN D as the Powder in the Powdet-

Room in Ships, is fubjeét to be damp, fo
that,
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that, as I am credibly informed, in long
Voyages, they bring the Barrels of Powdet
above Deck, in order to dry them in the
Heat of the Day; and in Englifs Ships,
they have the Powder-Room under the
Kitchen, as being the dryeft Place. Now
it may with the greateft Eafe be kept dry in
Ships, by conveying frefh Air into the Pow-
der-Room, in the Middle of dry Days,
with the abovementioned fmall Ventilators,
Numb. 72.

L X%

172. I R is one of the great Inftruments
of Nature, by the Motion of

which, it is not only rendered wholefome,
but is thereby alfo made inftrumental in be-
ing ferviceable to all the Produéts of the
Earth: For it not only, by its Ventilation
carries off the great Quantity of Vapour,
which perfpires from all kinds of Vegetables,
which if left to ftagnate around them, would
fuffocate them and produce Mildews, c¢:
But it alfo greatly contributes to the gentle
drying of the Subftance of growing Vege-
tables, whereby they are not only enabled
I to
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to attract vigoroufly frefh Nourithment, but

alfo grow thereby gradually more and mote
firm and hard.

173. DR. DESAGULIERS in his Ex-
periments on Fletricity obferves, that a
dry Airis very Electrical, by which Pro-
perty it attracts Moifture ftrongly : Thus a
Glafs Tube excited to Electricity by rub-
bing, will not only forcibly attract little
Drops of Water to it, but will alfo draw a
fmall Stream of falling Water of . th Inch
Diameter from a Perpendicular to a Curve.
No wonder then, that Air in pafling up
thro’ Gun-Powder, for a Continuance,
fhould dry it {fo perfectly well.

174. HAviING therefore found Means
to put great Quantitics of Air in Motion,
with Eafe; we may doubtlefs in Imitation
of Nature, make it beneficial to us in many
Refpects. Thus it might be of ufe in feve-
ral Trades, to carry off the noxious Vapours
of the Materials which they are working
upon, by a large Stream of frefh Air.

174. THEY
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175. TeEY may alfo be of confiderablé
Ufe to publick Brewers in hot calm Wea-
ther; when, as I am informed, whole
Brewings of Beer are fometimes {poiled for
want of Motion in the Air, to carry off the
Wreak, which not only damages it, by
dropping down again into the Wort in the
Coolers, but alfo rctards its cooling ; and
by being thus kept too long warm, makes
it work unkindly in the Tun.

176. THAvE been informed by an
Upholder, that large Stores of Feathers are
very apt to {poil, for want of freth Air;
which Inconvenience, this Ventilation would
not only effectually prevent, but would alfo
make the Feathers much lighter and fofter
for ufe.

177.'THE Ventilation of frefh Air, con-
tributes alfo much to the preferving Woollen
Goods free from Moths, and would there-
fore preferve Wooll in Stores.

- 178. Tuese Ventilators will alfo be of
fervice to ventilate large Rooms with frefh
- Air,
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Air, in hot Climates, and that more cffe@u-
ally, and with lefs Labour, than it is at pre-
fent done with large Fans. And fuch Ven- -
tilation is refrefhing, even tho’ the ventilat-
ing Air, which {urrounds the Perfons, be as
hot as before any Ventilation was made ;
for Breezes refrefh in hot Climates, v7z. be-
caufe thereby the frowzy Vapours, which
¢xhaled from thofe Perfons, being carried
off; a freer Perfpiration is thereby promo-
ted, which refrefhes and exhilarates. And
for the fame Reafon, it would probably be
of good fervice to the Sick in Hofpitals and
private Chambers; if their frowzy rancid
Air, (which incommodes the Sick more
than many are aware of ) could be exchang-
¢d for dry, pure, warm Air,

( XXI )

179. ¥ N order to try of what ufe thefe Ven-

tilators would be in drying Hops ; I
went to Sit Thomas Hales’s at Howletts
necar Canterbury, where there are four ad-
joining Kilns in one Building, which have
Cockles of caft Iron fixed in the middle of
them. They ftand on Brick-work about

K thirty
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thirty Inches from the Ground, and are two
Feet four Inches high ; two Feet nine Inches
broad in Front, and two Feet cleven Inches
long backward; with a leffer Iron Box,
which covers a Hole on the Top behind s
which Box is two Feet three Inches long
in Front, ten Inches broad and deep: At
the Back of this upper Box, is a large
Hole thro” which the Smoke is conveyed
by Brick Funnels, quite round the upper
Part of the Kilns, and thence pafles off thro’
an upright Chimney; by which means the
Smoke of the Newcaftle Coal, which is
the Fewel, cannot damage the Hops. The
Diftance of the upper Surface of the Cockle
from the Hair-Cloth, on which the Hops
lie, is fix Feet feven Inches.

180. T o the Outfide of a Kiln, I fixed
a Pair of Ventilators, in an upright Pofture ;
which are here defcribed in Fizg. (10.) I K,
O, O, M, N. They werc made eight Feet
long in the Clear within fide, from A to C;
four Feet feven Inches high from A to P
their Depth within from C to D, was {ix-
teenand a half Inches; {o that there was room
for the upper Part of the Midriff to move

to and fro fixtcen Inches; an Allowance be-
o ing
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ing made of half an Inch, for the Thicknefs
of the Midriff, which was made of Deal-
Boards half-inch thick, laid length-wife
from Cto A, and faftened together with
broad Battings, which ar cach End were
half-inch thick, but that in the Middle was
an Inch thick, for greatcr Strength; the
Iron Tongue ST being here {crewed faft
to it, about cight Inches from the Top,
with an Iron Plate on ecach fide; it had a
Joint at the Midriff every way moveable,
that thereby it might the better comply,,
both with the Motion of the Midriff, and
alfo of the Lever G F, to which it was fixed
by an Iron Pin, in a Mortice at T. The
Length of the Lever, which was fixed at G
with a moveable Joint, was three Feet long
from Gto T, and cight Feet fix Inches from
T to F, the End which was worked to and
fro by Mens Hands, in a horizontal Pofture;
a fmall Wheel of four Inches Diamcter be-
ing fixed to it at R, thar it might move the
more eafily on the Board X X, which it
refted on : Therc were alfo at X X, Checks
to ftop the Lever, at its utmoft Vibrations,
thereby to prevent the breaking the Ven-
tilarors in working the Midriff to and fro. .
K 2 181. THE
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181. Tue Midriff ftanding thus edge-
wife, had no nced of Hinges, but refted in
a Groove, which was formed by Fillets
nailed on each fide of it: And to prevent
the wearing away of its lower Edge, by
much motion to and fro, there were Iron
Laps, three Inches broad, one in the Middle,
and one towards cach End, nailed round its
Bottom ; which Laps refted on Iron Plates,
let into the Bottom Boards: And alfo the
like Iron Laps at cach End, necar the lower
Corners, which worked againft the like Iron
‘Plates, to prevent the Midriffs bearing at
cither End, againft the End-Boards, which
would make them move very ht—:awiy

182. THE outward Boards of the Ven-
tilators were all, excepting the Cover, made
of inch-thick Deal, and their Edges well
joined with Grooves and Tongues in them;
the Cover or upper Boards, IVCLC'G“I}J half-
inch thick, that they might the better bend
into a Circular Form, in which Form they
were fixed by Circular Battings on their Gut-
fide: All the Joinings of the Boards had
{ftrong ‘brown Paper pafted on chcm, and

thole
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thofc of the Midriff on both fides. The
Coyerings were made of Fir-Boards half-
inch thick, with Circular Battings QQ,
both to make them retain their Circular
Form, and to ftrengthen them.

183. TrE Valyes.at which the Air en-
tered, were. made on the fore-fides of the
Ventilators at Z, and juft oppofite on their
back-fide, where they could be made very
larges for the larger and lighter the Valves be,
fo much the ecaficr the Ventilators work ; if
they are between a fortieth and a fiftieth Part
of the Breadth of the Midriff, they will do
well.  As to the Valves thro’ which the Air
pafled out of the Ventilators, there was a
Neceflity for having them, at the End U U;
where, by being too f{mall, it caufed the
Ventilators to work {o much the harder;
whence the Air was conyeyed by a large

Box B, M, N, up to the large fhort
“Trunk X, thro” which it rufhed into the
Kiln: One half of the Stream of Air, beat.
. ing againft the Side of the hot Ceckle, was
thereby fpread fideways, backwards, aswell
~as upwards; the other half of the Stream
of Air went diretly forward, clofe by the

K3 Front



134 The UsE's of

Front of the Kiln, and then turned round
the other fide of the Cockle, as well as up-
wards, whereby this cold Air was foon
warmed : By which means it was fpread, fo
as to pafs pretey uniformly up thro all parts
of the Hops.

184. THERE was alfo another Paflage
made, for the Air of that half of the Ven-
tilators which was next to the Kiln, to be
conveyed by a Trunk, into the Kiln be-
hind. * When this Method is ufed, then its
other Valve U muft be ftopped, by a Stick
thraft againft it, thro a {fmall Hole, in the
Side of a Box, which is oppofite toit. By
this mcans, the Air may be conveyed, partly
onc way, and partly the other, as fhall be
found bett.

185. 1 Fixep alfo in the fame manner,
juft oppofite to thefe, a like Pair of Venti-
lators, to the Side of the adjoining Kiln,
which was eight Feet diftant from the other ;
{fo that by the Motion of the Lever GTF,
which was in the Middle between them,

Air was conveyed at the fame time into
) both
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both Kilns, by the Work of two Men, who
were at Times to be relieved.

186, THE great Quantity of Air con-
veyed thereby, may be thus eftimated 5 one
of thefe Ventilators, containing nearly For-
ty-cight Cubick Feet : the half of which
Quantity being driven out at each Stroke,
viz. twenty-four Cubick Feets this at {ix-
ty Strokes in a Minute, will be thirey-fix
Tuns in a Minute, which amounts to Two
Thoufand one Hundred and Sixty Tuns in an
Hour, if all the Air contained in the Ven-
tilators paflfed off thro' the Valves: but
as fome efcapes by the Edges of the Midriffs,
an Allowance muft be made for that ;5 which
fuppofing it to be one Tenth of the Whole,
then One Thoufand nine Hundred and for-
ty-four Tuns of Air in an Hour arc convey-
ed, which rufhed into the Kiln very briskly;
infomuch, that if a very thin light Hand-
kerchief was fpread on the Hops, it was
very {fenfibly moved. The fame thing might
alfo fometimes be obferved, when there
was no Ventilation, viz. when the Wind
fct {o as to blow briskly into the Kiln.

K 4 187. But
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187. But notwithftanding this great
Quantity of Air was thus conveyed in by
the Ventilators, yet it was very obfervable,
that there was a confiderable Indraft of Air,
at the Entrance of the Kiln, which was feven
Feet high and two Feet wide: for if a
Handkerchief was held there, it was drawn
inwards by the Indraft of the Air; yet it
was very fenfibly lefs, when the Ventilators
conveyed Air in, than when they did not.

6,41 B

188. ‘HERE are ufually dryed on
' thefe and the like Kilns of
fixteen Feet fquare, fixty Bufhels of Hops in
twelve Hours.  September the 7th, eighty
Bufhcels of wet Hops were dryed by Mr. Ba-
ker of Sandwich, a very skilful Malfter
and Hop-dryer, in fix Hours and forty Mi-
nutes, fine coloured, foft, and well dryed.

189. SEpTEMBER the 8th, an Hun-
dred Bufhels were dryed by him, in feven
~and a half Hours, fair and good conditioned.

190. SEP-
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190. SEPTEMBER the oth, in order to
try what Effet the united Air of beth Pair
of Ventilators would have; by a Trunk of
Communication at X X, the Air of both
Pair was conveyed into-one Kiln s it being
ftopped from pafling into the other Kiin:
And there were {liding Shutters made to
ftop or open this Trunk of Communication
when required. ‘An Hundred Bufhels of
Hops were thus dryed, by thc common
Dryer, in fix Hours, but they were not
well coloured.

19I. SERTEMBER the 1oth, 120 Bufhels
of damp cold Hops (it being a very cold
damp Morning when they were picked) were
dryed by Mr. Baker, in cight Hours, with
the double Ventilators, fair, fine, and tho-
rough dryed.

192. HENCE we fee the good cffect of
conveying great Quantitics of Air, up thro’
Hops, while they are drying, and that
efpecially when in calm moift Weather be-
ing wet (which is often the cafc of Hops)

they are in danger of being difcoloured and
{poiled,
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fpoiled, by fcalding and ftewing long in
therr damp Wieak: Now Air being the
wings, on whichdamp Vapours afcend, the
greaterthe Plenty of Air, fo much the fooner,
asit is well known, will any thing be dryed ;
efpecially when that Air is not only dry, but
hot too.

193. Dip the Wind conftantly blow
briskly, through the whole or greateft part
of Hop-Seafons, there might be a fufficient
Quantity of cold Airconveyed into the Hop-
Kilns, without Ventilators; for it was ob-
ferved (N© 186.) above, that when a brisk
Eddy of Wind blew in at the Kiln-Door, it
moved a Handkerchief lain on the Hops, as
much- as the Air from the Ventilators did.
And therefore it will be of good fervice to
Hop ‘and Malt-dryers, whether they have
Ventilators or no; not only to make a large
Stoke-Hole or Fire-Place, for Plenty of Air
to enter into the Kiln; but alfo to make
large Inlcts, on every fide, if poflible, of
the Room in which the Kiln ftands; that
which way foever the Wind blows, it may
have a free entrances and being, by clofing
the Openingson the other fides of the Room,

hindered
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hindered from pafling out again, it will be
driven in plenty into the Kiln, or up thro’
the Hops: and as there are frequently
Winds in the Hop-Scalon, this Method will
be very ferviceable in drying them.  But
in wet and calm Seafons, thefe Inlets for the
Air will be of little fervices at which times
the Ventilators will be moft of all neceffary.
The having proper Cowls on the Tops of
the Kilns, to promote the conveying off of
thehot Air and Steam, will greatly promote
the freer Entrance of Air below.

194. Bur thercisan Error, which fome
Hop and Malt-dryers are apt to fall into,
vzz. they fecing that the more a Fireis nar-
rowed in, at the Fire-Place, fo much the
brisker it burns; are apt thence to conclude,
that there is thereby, not only a ftronger
“Fire, but alfo a greater Indraft of Air, be-
caufe they obferve the Air to rufh in fafter,
through and over the Fire, when the Fire-
Place is narrow, than when wide: which is
juft fuch a miftaken way of Reafoning, as if
aMan who fees Soldiers, for greater Difpatch,
running through a Lane or narrow Defilée,

thould therefore conclude, that a wholc
! Arrn}.-
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Army could march fooner thus, through a
narrow Pafs, than over an open Plain, walk-
ing only a Foot-Pace. It is accordingly ob-
ferved that fuch narrow Fire-Places are apter
to give a fcorching Heat, than wider ones;
the Reafon of which is, that the narow ones
give Heat with little Air, the wider ones
Hecat with'a greater l’lenty of Air, to carry
off the damp Vapours.

195. Now notwithftanding this great
Quantity of cold Air, was conveyed into
the ‘hot Kiln, both from the Ventilators,
and from the Indraft, at the Kiln-Door, yet
it pafied hot up through the Hops, in pro-
portion to the different degrees of Heat that
there was in the Kiln; for fo rare and lighe
a Bodyas Air, both heats and cools very foon.

196. HEN CE we fee, how eafy it isto
procurca great Quantity of hot Air, in order
to dry any kinds of Goods with it, by means
of Ventilators: for if notwithftanding the
great Quantities of cold Air which entered
the hot Kiln, it yet paffed up hot through
the Hops; then doubtlefs in like manner
great Quantities of hot Air may be drawn
l:y Vcnnlators froma hot Stove, tobe con-

veyed
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veyed thereby to any Goods that are to be
dryed.

197. I Tooxkthe Degree of Heat, among
the drying Hops, by a mercurial Thermo-
meter, which was graduated according to
Farenhests, in which the freczing Point is
thirty two Degrees, Blood-Heat ninety {ix,
and the Heat of boiling Water 212.  This
Thermometer was graduated to 300 fuch
Degrees. 1 found the Heat of noon-tide
Sun-fhine at the end of Augw/t, under a
Wall 102 Degrees.. But as the freezing
Point is a fixed determinate Point; I fhall
begin the Graduation thence, deducing the
thirty. two Degrees below freezing, with
which this Thermometer begins: And then
Blood-Heat will be fixty four Degrees above
Freezing, noon-tide Sun-thine 7o, and that
of boiling Water 180.

198. SEPTEMBER the oth, after two
Hours drying with Ventilation, the Heat at
the Bottom of the Hops, next the Hair-Cloth
between the Bars or Laths, was 120 Degrees,
viz. twothirdsof the Heat of boiling Water.

In the middle of the Hops the Degree of Heat
¥ was
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was 76, on the Top of the Hops, 60 De-
grees, feven Feer above the Hops 63 Degrees,
1t being ufually two or three Degrees hotter
there, than on the Surface of the Hops. And
this fixty thice degrees of Heat, viz. nearly
Blood-Heat, was very irkfome and incom-
modious, to continue in for a time: Much
more fo than the abovementioned 70 Degrees
of Heat, in dry hot Sun-fhine: The great
irkfomenefs of this lefler damp Heat, being
occafioned, not only by incommoding the
Refpiration, with a foul Air, but alfo by
relaxing the Surface of the Body, by this
damp Air. And the like difference is com-
monly obferved, between a damp and a dry
cold Airs the former with a lefs degree of
Cold incommoding us much more than the
latter, with a much greater degree of Cold.
Now the raifing the Heat to 120 Degrees in
fo fhort a time as two Hours, proved too
greata Heat, efpecially with wet Hops, for
they were not well coloured, Numb. 190.

199. SEPTEMBER the 10th, when120
Bufhels were well dryed with Ventilation ;
after two Hours and a half, the Heat at the
Hair-Cloth was 118, in the middle of the

Hoanl Hops
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Hops 66, on their Surface 62 ; half an Hour
after, vzz. at the end of three Hours dry-
Ing, the Heat at the Bottom of the Hops was
abated fix Degrees, v7z. to 112; at five
Hours end it was rifen to 117, and was 8o
on the Hops. At thc end ofthe drying,
which was in eight Hours, the Heat at the
Hair-Cloth was abated to 88, and yet the
Cockle was very red-hot, much more than
any time before, during the drying of this
Kiln of Hops. Since then denfe Vapours
among the Hops acquire a greater degree of
Heat than this, witha cooler Cockle; there-
fore the greateft Care and Skill is needful
while they are damp. And here feems to
be one of the principal Ufes and Benefits of
thefe Ventilators, viz. to carry off the
Moifture the fafter, and thereby to leflen
both the Quantity of it, and the Time of the
Hops ftewing in it. Another confiderable
Benefit of them is, that they dry Hops in
much lefs time, and confequently not only
lefs Fewel, butalfo fewer Kilns will be nced-
ful, where feveral are ufed.

200. By comparing at feveral times, the
different Degrees of Heat, given to venti-
lated
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lated and unventilated Hops, I found that
the venrilated Hops at equal Times, from
their being firft laid on the Kilns, could beat
confiderably ' greater Degrees of Heat, than
the unventilated ones. :

201. By ‘the help of fuch a Thermome-
rer, many ufeful Obfervations might be
made, in relation to the different Degrees of
Heat, which wet Hops, or thofe which are
not wet, require, in different Stages of their
drying.

N2 e

202. f HAvVE here given an account of
thefc Ventilators which are to be
worked by Men’s Labour; becaufe they
may poflibly be of fervice in fome Hop or
Male-Kilns, to carry off the main Damp,
efpecially in moift Weather, when by a
few Hours working they will do much
good: but it would be too laborious and
expenfive to have Men work them during
the whole time of drying. It is propofed
therefore to have four Pair of Ventilators
fixed upright on onc end, under a Lodge or
Shed
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Shed at the back of the Houfe in which the
above mentioned four Kilns are; cach of
the Ventilatorsto be ten or twelve Feet high,
and fix Feet wide, and feventeen and a half
Inches deeps that the Midriffs may have
room to move to and fro fixteen Inches,
leaving half an Inch to fpare on ecach fide,
to prevent their beating againft the Venti-
lators; and thereby damaging them.

203. THEY are to be worked toand fro
by the Labour of a Horfc fixed to an hori-
zontal Cog-Wheel, as in Fig. 11. the
Cog-Wheel KK to be twelve Fect in Dia-
meter, and the Arm or Lever I, by which
the Horfe turns it round, to be ten Feet long,
the Drumsor Wallowers D, F, to beeighteen
Inches - Diameter, which by their Axle-
Tree turn the Crank B, whofe Crook is to
be cight Inches, which will give a Motion
of fixteen Inches to and fro to the Midriffs,
by mcans of a Rod or Pole fixed to the
Crank and tothe Lever at F or G, Fig. 4.

204. AND the Crank muft be made to
be turned by the Axle-Treeof the Wallow-
¢rs or not, at pleafure, by means of a

L {quare
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{fquare Iron-Box C or E ; which by {liding
on or off, is made to take hold of the {quare
end of the Axle-Tree, on which the Drum-
Wallower turns.

204. For as the great Cog:Wheel, by
ftanding in the middle between the four
Ventilators, is to have a Wallower and
Crank of cach fide; fo by means of thefe
fliding Iron-Boxes, cither all the Ventilators
may be worked-at the fame time, or only
two Pair of them, as occafion fhall require.

206. THE Crooks of the Cranks when
working muft not ftand both the fame way
but they muft be fo fixed by the {liding Iron-
Boxes, that when one of the Crooks is at the
top or bottom of its Circle, the other muftbe
fide-ways, dire@ly at right Angles to cach
other. This Pofition will prevent the heavi-
¢t and moft laborious Parts, in the Motion
of each Crank, from coming together,
which will make it the eafier for the Horfe to
turn them. The Air to be conveyed thence
through Valves and Paflages formed in the
{fame manner as thofe in Fig. 4, and 5. -

| 207
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207. Gis a Setion of the main Beam in
which the Gudgeons of the Axle-Trees of the
great Cog-Wheel, and of the two Wallow-
ers do turn; the Gudgeons of their other
ends being at A, dre.

208. THE Ventilators muft ftand about
fourteen Inches from the Wall of the Houfe,
that there may be room for Trunks of a
Foot (quare within, which are to lcad thro’
to the back of the Kilns, and alfo to leave
room for large Valves for the Air to enter
the Ventilators, of feven Inches depth, and
two Feet long.

209, BuT the Air of both Pair of Ven-
tilators is not to pafs in this Cafe, asin
Fig. 5 at E Q, 1nto one common Trunk ;
but it isto pafs out at BL K M, Fig. 4. near
their outfides, into feparate Trunks behind ;
cach pair of Ventilators being to fupply
their refpective Kiln with Air. The other
Wallower F is to turn another Crank,
which is to work the two other Ventila-

tors. ; '
| B 210. Now
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210. Now to make fome Eftimate of the
great Quantitics of Air, which will thereby
be conveyed into each of the four Kilns: It
1s found by Experience that Horfes, one with
another, can draw a Force equal to 200
Pounds weight, for eight Hours in a Day ;
‘walking at the rate of about two Miles, and
three Tenths, inan Hour ; which is about
three Feet and a halfin a Second of Time, or
the fixtieth part of a Minute. And if the
fame Horfe is made to draw 240 Pounds,
he can work but fix Hours in a Day; and
cannot go quite fo faft. See Dr. Defagn-
liers's Cour(e of Experimental Philofophy,
P-241. Andp. 243, he fays he has found,
that five Men are equal in Strength to one
Horfe, and can with the fame Eafe pufh
round the horizontal Arm, in a2 Walk of
forty Feet Diameter; which he fays, fhould
never be lefs, where there is room for it;
that being much cafier for a Horfe to walk
in, than a nineteen-Feet Walk : For he ob-
ferves, that three Men will puth round an
Arm, in a 19 Feer Walk, which an Horfe,
otherwife equal to five Men, can but draw
round.  But though a 40 Feet Walk won'd

be
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be better for the Horfe, than one of 19 Feet,
on account of his turning continually too
fhort; yet in this Cafe there is a Necefliry
for wfing the latter, becaufe the former
would make the Lodge too large. A Man
of 140 Pounds Weight drawing a Boat, by
a Rope coming over his Shoulders,. cannot
draw above 27 Pounds, which is about one
{eventh Part of whata Horfe can draw in
that Cafe. 74.

211 S1NcE then a Horfe can walk,
drawing for cight Hours 200 Weight, at
the rate of two Miles and three Tenths, or
12600 Fect in an Hour; which will make
in his, Circumference of §7 Feet (allow-
- ing the Diameter of his Walk to be 19 Feet)
222 Revolutions in an Hour: And the great
- horizontal Cog-Wheel being 36 Feet in
Circumfcrence, its Circumference gocs
round at the rate of 7992 Feet in an Hour;
which divided by four, the Circumference
of the Wallower atits Rounds or Cogs,
gives 1998 Revolutions of the Cranks inan
Hour, which isat the rate of 33 Revolu-
tions in a Minute.

' L2 212. WHICH
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212. WHicH fuppofing the Ventilators
to be each ten Fect high and five Feet wide,
will be twenty twoand a half Feet of Air ata
Stroke, allowing as above (Numb. 186) one
Tenth of the Air to cfcape at the Edges of the
Midriffs 5 and each Revolution of the Cranks
giving two Strokes, that will be fixty fixin
a Minute, and two Thoufand two Hundred
and twenty fcven Tuns, which each of the
four Ventilators will convey into each Kiln
in an Hour; that is 283 Tuns more than
the Hand-Ventilators Numb. 186.do convey,
inthe fame Time.  And if thefe Ventilators
are made 12 Feet high, and fix Feet wide, then
the Quantity of Airconveyed into each Kiln,
will be 3207 Tuns in an Hour. Thefe very
large Horfe-Ventilators will therefore be
of fervice, where it is needful to convey
very great Quantities of Air, as here in this
Cafe, and in very large Mines, ¢¢c. where
the Air conveyed by two pair of them, as in

Fig. 2. or 4. will be at the rate of 6414
Tuns in an Hour.

(XXIV.)
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(X1 )

212, HE N Hops, efpecially wet ones,

lie many Hours in a Heap, be-
fore they arc laid onthe Kilnsto dry s they are
apt to get Damage, and be difcoloured. To
- prevent which Inconvenience, I fixed in the
fame Hop-Houfe two Pair of {fuch Ventila-
tors, as are defcribed in Fig. 2, to the
Joice, which bear up the Floor on which
the green Hops are laid; they were feven
Feet eight Inches long, and four Feet four
Inches broad, and twelve and a half Inches
deep within fide; fo there was room for
~ the Midriffs to move up and down a Foot :
But at the other Valve end, they were twenty
Inches deep, for the fake of the larger
Valves, which were cach fourtecen Inches
long, and eight deep: Onc Inch of the
Subftance of the Vaive-Board being left at
the Top, twoin the middle, and one at the
Bottom, for the Valves to be nailed to and
fall againft.

1'14. From thefe Valves the Air was
L 4 conveyed
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conveyed in and out of the Ventilatorsat the
rate of about 2712 Tuns in an Hour, up
into a large Air-Trunk, which was fifteen
Feet long, whence it run between wooden
Bars nailed on the Floor, which were four
Inches deep, two Inches thick, and two
Inches diftant from each other: But it had
taken up much les Stuff, if Laths or Bars
only two Inches thick had been nailed on the
Floor, at the Diftance of fifteen Inches; and
acrofs them, other Laths, at two Inches
diftance, asdefcribed in Fig: 8. On thefe
was laid a Hair-Cloth féventeen Feet long,
and fifteen broad.

215. WHE N the Ventilators were work-
ed, which was done by means of another
Lever fixed fideways, likea Pump-Handle to
oncend G or F of the long Lever, Fig. 3.
then a Handkerchief, which was fpread on
the Hair-Cloth, was blown up feveral
Inches; but not fo, at thofe Parts which
were far from the great Air-Trunk Z X Y,
Fig. 8. wiz. becanfe the Air pafling moft
frecly through the Hair- Cloth, wasall wafted,
long before it rcached to the farther end;
for which reafon, the Air pafling alfo very

freely
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freely through Hops, they ought to.be laid
four or five times thicker, -near the great
Air-Trunk, than at the farther end ; where
the Interftices of the Bars were clofed up
with a Board, and pafted with Paper, as were
alfo all the joints of the Boards of the Floors
to prevent the efcaping of Air.

216. T HEsE. Ventilators will be of ufe
not only for preferving of Hops, but alfo
for drying cold, and {wectening mufty Corn,
With a view to which, a {liding Shutter wag
fixed in the great Air-Trunk Z Z, to fiop its
alcending up through the whole Hair-Cloth,
in cafc one Part of it fhall be fufficient for
the Quantity of Corn that is to.be ventilated ;
for the lefs the Spread of the Hair-Cloth,
fo much the fafter will the Air pafs up thro’ it.

( XXV.'}

217. S to Malt, being defirous to try,
what Degree of Drynefs might

be given it, by being ventilated upwards with
common cold Air; March 22d, there being
a dry North-Eat Wind, I procured a Pack
of
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of undryed Malt, and put it into a Box, with
a Canvas falfe Bottom, where it lay about
four Inches thick. It weighed 8 Pounds,
7 Ouncesand a half, and one Dram. During
the firft fix Hours Ventilation upwards, it
wafted at the rate of three Ounces and 2
half every rwo Hours; during the following
fifty Hours Ventilation, it wafted nearly at
the rate of one Ounce and a half cvery two
Hours; and for the remaining laft twelve
Hours, it wafted nearly at the rate of half
an Ounce every two Hours.© So that in fix-
ty cight Hours, it wafted in all four Pounds,
twelve Ounces and a half, v73. near 5 Of
the whole weight: in which time thc‘rc
paffed through the Interflices of the Malt
244,000 Gallons of Air. This Malt when
thusdryed was crifp and hard to bite, but
not near fo hard as Kiln-dryed pale Malt,
which is 24 Hours in drying: on which ac-
count it did not grind fo well, and fome of it,
tho’ clofc corked up in a Bottle, did after fome
days grow lefs hard, viz. probably becaufe
.the Moifture near the middle diffufed itfelf
towards the dryer and harder outfide. Ale
was brewed with this Malt, which was very
well tafted, but not fo pale as was expeéted ;
which
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which might be owing to the manner of
preparing it in the Couch.

218. Bu t ifinftead of cold, plenty of hot
Air be conveyed upwards through Malt, it
will then dry, not only much faiter, but alfo
better than in the common way of drying.
For when, for trial, 'palc Malt wasdryed, on
onc of the abovementioned Kilns, Numb.
179. and ventilated, the firft Kiln was dry-
ed in eleven Hours, and a fecond Kiln in
nine Hours; during cight Hours of which
nine, the drying Malt was ventilated : where-
as a like Kiln of unventilated Malt was at
the fame time twenty Hours in drying, the
Wind blowing very frefh; whereby, the
more Air being conveyed in at the Kiln-
Door, brought it on fooner than it would
otherwife have done; a Kiln of Pale Malt
being ufually -about twenty-four Hours in
drying and hardening,.

219. THE abovementioned Mr. Baker
obferved, that though the Weather was wet,
and the Tiles very damp within, yet the
Moifture went off the Malt, without Sweat,
with Ventilation, 1n much lefs Time, than
in the other Kiln without Ventilation,

which
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which fweat very much; and confequently
the Malt which was dryed without Sweat,
was much the better of the two. This Malt,
he fays, was very good, being dryed pale,
and made a pale Wort of a fine Tafte.
Though he obferves, that it will not be o
pale with a Cockle-Kiln, as when dryed in
an open Kiln, with (Joakc or Welch Coal.

220. ONE Pair of thefe Ventilators being
given him, he conveyed them to Sandwich,
and fixed them to his open Malt-Kiln there,
which had no Cockie in it: where he found
tha by Ventilation, he could dry either pale
or browan Male, in half the ufual Time,
Vousi a fomewhat larger Fire; for as in dry-
g Hovs, o in drying Malt, a greater Heat
may be given when ventilated, than when
- not.  And the pale Malt thus dryed, was
paler and lower colourcd, and the brown
much brighter, than that which is dryed
without Ventilation : Whence he concludes,
that both forts being thus dryed without
Sweat, will make better Beer, than if dryed
in the ufual Way.

221. IF the Labour of working the Ven-

tilators, during the whole time of drying,
fhall
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thall be thought too much; he is of Opinion,
thar it would do good Service, if they were
worked only fo long, asthe principal Daip
continued among the Male; efpecially in a
ftill, moift, heavy Air.

222. HE obferved, that Malt Iying clofer
together than Hops, a light Handkerchief
laid on it, was not {o fenfibly moved by
Ventilation, as when it lay fpread on Hops.

223. TrE ufual Heat given to pale Mal,
which is to be dryed in twenty-four Hours,
is about fifty-two Degrees above freezing,
which is twelve Degrees, viz. near one
Sixth below Blood-warm: But when to-
wards the latter End of drying, the prin-
cipal Moifture is gone off, then the Heat
of the Malt is increafed ro 138 Degrees
above Freezing, viz. more than double
the Heat of Blood, which is 64 Degrees.
And this Degree of Heat both hardens the
Malt, fo as to make it keep long well in
Store, and alfo gives it an agreeable Swegt-
nefs.

224. IN order-to' miake brown Malt, a

miuch
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much greater degreec of Heat is given it/
while it is in a damp Sweat.

( XXVI )

225. Hese Ventilators may alfo be

of ufe to thofe who take the
Hulls off from any Grains, by moiftening
them firft: Thus whited Pepper may be well
dryed ; and Starch-Makersmay thus dry their
Starch, with warm Air froma Stove. Several
kinds of Sweatmeats may be dryed thus, and
alfo be preferved very dry andfrec from Damp
or Mouldinefs, by ventilating them now
and then for a little time.

226. A N if the frowzy Air of Larders,
Pantreys, and Safes, be now and then
thus exchanged for frefh Air, it will con.
tribute to the keeping of the Meat {wect,
and frec from Muftinefs, much the longer.

227. AND fince a moift Air conduces
much to the rufting of Iron, they would
ptobably be very ferviceable, in keeping-
Afms bright in large Armories, fuch as are"

in the Fower of London. _
228, THE
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228. TuE Expence of Trial with thefe
Ventilators in thefe Cafes, is inconfiderable,
and the Benefit propofed great. They will
doubtlefs alfo be of fervice in many othet
Inftances, which do not occurto me, but
may hereafter be thought of, and applied
by others to be ferviccable to them in their
{everal Profeflions.

( XXVIL )

229. TF I had had Opportunities to make
- I more Trials in feveral of the Things
here propofed, I could have given a fuller
and more fatisfattory Account of them. It
were therefore to be withed, that whatever
Succefs or Difliculties occur on trial, as alio
what further Improvements fhall hereafter
be made hercin, were from time to time
communicated to the World.

230. I T will be a great Satisfaction to e,
if thefe Things fhall prove beneficial to Man-
kind; efpecially to thofe numerous, ufeful and
valuable Perfons, whe occupy their Bufinefs
in great Waters: Whom I have laboured

i in
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in many ways to do the beft Service I
could. And oh! thar I could prevail with
them, to be in earneft fo true to their own
Intereft, as not to deftroy their Health and
fhorten their Lives, by the intemperate Ufe
of diftilled fpirituous Liquors, fuch asBran-
dy, Rum, Arrack, &&¢. The Health of many
of them is impaired, and dangcrous Sick-
nefles arc often occafioned, by the very
noxious rancid clofe Air in Ships: But the
Number of thofe, who lofe their Lives by
this, and all other Dangers and Difficulties
they are expofed to, is {mall in comparifon
of the vaft Multitudes that are deftroyed by
thefe pernicious Liquors, efpecially in hot
Climates. And will not the yearly Deftruc-
tion of Thoufands, nay of Millions all over
the World, deter them from it? Will not
the firong natural Defire they have to Zive
long and fee good and healthy Days, prevail
with them to avoid this Bane of Mankind ?
Will they, n fpite of all thefe Arguments,
be their own Executioners, and confign
themfelves over, not only to prefent, but
eternai Death alfo?

ON
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( XXVIIL)

231. W T may not be improper here to
I mention a Propofal which I have
long thought might probably prove

of very great Service to Shipping: And that
is, to have a fhort Account drawn up and
publifhed of the principal Methods, that are
now in ufe, or that have from time to time
been propofed and tryed ; for preventing the
Planks and Timbers of Ships being caten by
Worms. This feems to me, to be the like-
lieft ‘\Vay' to find out a more cffe¢tual and
cheaper Remedy than isyet known.  Were
I to engage in the Refearch, which I have no
Intention to do; Ifhould, in the firft place,
make it my Endeavour, to know what had
hitherto been attempted; and the Reafons
why thofe feveral Attempts had proved un-
M fuccefsful :
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fuccefsful : for 1 have frequently found, that
the knowing what will not do, has led me
to the thing fought after. The Mind un-
aflifted, can view but one Thing at a time s
but when all the feveral Attempts are laid
before it, in one View, they may give rife
to new Hints; or various Combinations,
of fome of thofe Things which alone have

proved unfuccefsful, may perhaps be more
effetual.

232. AN befides, by fetting the Thing
in a clear and fuil View, to the World; it
will very much increafe the Probability of
Succefs: for as Men have very different
Views of Things according to their different
Talents, or Profeflions; fo that what may
never be difcovered by very ingenious Men
in onc Profeflion, may yet haply be done
by others. Thus, if Artizans of different
Profeflions would confult cach other, and
if thofc who have a more inlarged Know-
ledge of Nature would confult Artizans,
and Artizans them, and cach openly and
candidly communicate Notices to each o-
ther, there would doubtlefs by this mcans

be
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be many ufeful Difcoveries made from time
to time, to the great Benefit of Mankind.

- 233.1 C A~ no T therefore forbear hearti-
ly to recommend the Thing not only to my
own Countty, but to all Maritime Nations,
that they would join in communicating
their feveral Attempts in this way; and if
withal a Reward was annexed, I believe a
much lefs Reward than what is offered for
the Difcovery of the Longitude, would fpur
Pcople on to engage in a Refearch 5 which,
as it is of vaftly more Importance to Navi-
gation, than the Difcovery of the Longi-
tude; fo, for our Encouragement, there is @
much greater Probability of Succefs in it.
As feveral ingenious Perfons have made
confiderable ufeful Advances, in that lefs
important, and probably more diffricult Dif-
covery; fo theteis good reafon to think that
very ufeful Improvements would in a little
Time be made in this.

234. ISuALL only mention, that, from
fome Obfervations which I have made, 1t is
to be feared, that oily unétuous Things arc
not likely to penctrate decp into Oak,

M2 which
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which has a watry Sap: But, as it is well
known to Oilmen, it will penetrate far into
Fire, which has an oily un&uous Sap, Oil
and Oil readily uniting; infomuch, that
they are obliged to fet Veflels under the Fic
Heads of Oil-Casks, to reccive the Drop-
pings of Qil which ouze thro’ the whole Sub-
ftance of the Wood, tho® thick. And they
further obferve, that Oil gives the Fir fuch
a furprizing Degree of Toughnefs, as will
turn the Edge of the Adze or Ax, in cut-
ting it : Now if Oil could be made thus to
penctrate into the Subftance of the Fir-Boards
with which Ships arcfheathed 5 and there were
mixed with the Oil, fome proper Thing that
were difagreeable to the Worms, then this
would preferve the Ships: But in cafc that
ncither fuch a Mixture nor the Oil could be
made to penctrate deep into the Fir, yet as
frequent oiling would give great Toughne(s
and Dureablencfs to the Sheathing ; fo fuch
Sheathing would fo much thelonger preferve
fuch a Paying under it, from being rubbed
off, as fhould be found impenetrable to the
Worms ; and that fuch Payings may be had,
there isno doubt; but the great Difficulty
has hitherto been, as I am informed, to

preferve
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preferve fuch Paying from being rubbed
off.

2345. As Verdigreafe is moft difagrec-
able and deftruétive to all Animals whatfo-
ever; o I believe that a very fimall Propor-
tion of it in any Paying whatever, would do
good Service. I have found, that a thirtieth
Part of it melted with Tallow, has given
the Tallow a confidcrable degree of Green-
nefs: and alfo that Sca-Water will not wafh
it out of the Tallow, even tho’ it has laid
long in it, and coarfe Verdigreale is not
dear.

236. THE great Damage that is done to
Shipping by Worms, as it has doubtlels hi-
therto put Men on trying from time to
time, all imaginable Mecans to prevent it 5 {0
fhould it urge uson, flill to perfevere, and
not defpair-of Succefs, in fo important an
Affair.

F I NTS.
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Matters contained in this Book,

A.
IR, @ Tun weighs 300 Grains, 3.
The Quantity we breathe in 24,
Hours, 3.

The Quantity conveyed by Ventila-
tors, 12, 30, 148.
Its Velocity eftimated, 12, &c. 30.
In Ships unwholefome, 32.
Bad, its pernicious Effeits, 42, to §o.
dts fuffocating Power to prove, 65.
“Dry, beft to Ventilate Corn, 98, &c. 123,
Dry, its Effect on Refpiration, 106.
One of the great Inftruments of Na-
ture, 120.
Is eletrical, 127,
Air,
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Air, hot, tocomvey in plenty, 140,
Armories, to be ventilated, 158.

B.

Barracks, to ventilate, 22.
Beer, hot, to cool by Ventilation, 128.
Bins, propofed to preferve Peafe iz
§hips, 60, 61.
By them much Stowage faved, 63.
Bottles, to clean, 7o.
Bread, in Ships to preferve, §9,69-
Breath, draws Infections in, 40.
The Quantity carried off by it, 43.
How incommoded, 44, 47-
In clofé Rooms, 48. -
Brimftone, z¢s Fumes cure Infection, 51, §2.

Bugs, 70 deftroy, §3, 54

C

Casks,” mufty, to [weeten, 7o.
Chutches, their Air to refrefb, 48,
Cleanline(s, withal recommended, §0.
Corn, in Ships to ventilate, 33, 91, 92-
To preferve, 81, &c.
How much it fhrinks in Meafire on
fhaking, 90.
To fumigate, 93.
Fumigated has no ill Savour, 96.
[Vafhed, ventilated dry, 97, 102, &¢.
Mufty to fweeten, 105.
| Corn,
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Corn, 2 Graineries and Ships to ventilate,
I11.
In Mows to dry, 115.

D.
Damps, their kinds in Mines, 21.
A Diving Inftrument deferibed, 66.
Drams, their pernicions Effelts, 112.
| E.
Fir, imbibes Oil, 164.
Fumigation, propefed to cure Ships and
Houfes of Infeition, §1, 52,
To preferve Bread and ‘Peafe in Ships,
a1, 63,
Of Corn, 93.
Gives Corn no ill Saveur, 96.

G.
Goals, o ventilate, 22, 0.

Diftempers, 45.

Graineries, bow to prepare, 82, 91, &c.

To ventilate now and them, 111.

The great Ufe of ventilating them, 112.
Green-Houfes, to ventilate, 24.
Gun-Powder, kept dry by Fentilation, 64,

124, 125.
Todry, 119.
| H.
Hops, Kilns to order, 138.
Ventilators, 129, 144.
To ventilate, 16, 129.

Pentilated, 136, &c.
Hops,
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Hops, their different ‘Degrees of Heat in
drying, 141.

Horfes, i Ships to preferve, 33.

Hofpital-Ships, zo ventilate, 33.

Hofpitals, fo ventilate, 23, §0.

I

Infants, burt by Swathing, 77.
Their Skulls ought not to be compref~
[ed, 78.
Infetion, enters by the Breath, 4o0.
To cure by Fumigation, 51, §2.

|

Larders, to be ventilated, 158.
Leakages, zo flop in Ships, 67.

M.

Magazines, to ventilate, 16, 20, 124.
Malt, o ventilate, 16.

Ventilators, 120.

Kilns to order, 138.

Dryed with cold Air, 153.

With hot Air, 155.
Mills, <will eafily ventilate Corn, 108.

Will winnow Corm, 110.
Mines, fo ventilate, 16, 17, 20.

Their feveral kinds of ‘Damps, 21.
Mows, of Corn todry, 11§.
Mauftinefs, 7o cure, 70.
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O.
Oak, will not imbibe Oil, 163.
Oil, will not foak into Oak, 163.

e

Pantreys, to be ventilated, 158.

Peafe, in Ships to preferve, 6o, 61, 61.

Pcpper, white, to ventilate, 158.

Peripiration, z2ts Quantity, 32, 42, 43.
Its Matter noxious, 4z2.

Plague, its Infection to cure, 54.

R.
Regulator, defiribed, 5.
Relpiration, the Quantity carried off by
it, 43.

How d}fﬁfﬁr by a dry Air, 106.
Refpirator, 7¢s ‘Defcription and Ufe, 66.
Ricks, of Corn, to dry, 115.

Rivers, why they freeze firft at bottom, 712 .

T heir upper Water defcends towards the

bottom, 72.
Rooms, clofe, the Inconveniencies of

them, 4.8.

9.
Safes, 2o be ventilated, 158.
Sca-Water, defcends and aftends, at great
Depths, 73.
SHips, to ventilate, 24, &c.
Ships,
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Ships, Hofpital, to ventilate, 33.
New, unhealthy, 33.
Preferved by Ventilation, 34.
To be much ventilated, 38.
To fumigate, 51,10 §4.
Their Leakages to ftop, 67, 68.
Worms to deftroy, 161.
Sheathing to make durable, 164.
Smoke, @ Room cleared of it by Ventila-
tion, 16, §9.
Spirits, diftilled, their pernicious Effeits,
112, 16O%
Swathing, bad for Infants, 76.

T
Tar, Fumigation with it, §2.

U.
Valves, deftribed, o
Ventilators, large, tbf‘zr ‘Defcription, 3, &c.
T o be moved by a Horfé or Water, 16,17..
@azxéd’e or treble, 18.
Upright defc .-:r:eéfd' 19
bezr U ffﬂfﬂfﬁ m Szﬁfraps, 38, #0 49.
Small deﬁ‘rxﬁﬁd 56.
Their Ufes, 59, &c. 65, 69.
For Corn, 100, 151.
To be fixed in Mills, 108.
Will carry off noxions Vapours, 127.
Will dry and preférve Wool, th{]fﬁ
128,
Ventilato £s,
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Ventilators, will refreft in hot Climates,128.

For Hops and Malt, 12 9, I51.

How to move with Horfe or Mill,

144, &c.
Ventilation, 7zs Labour i Ships, not great,

Iz‘f j’ mportance, 39, 41.

Its Ufe in cooling Beer, 128.
Verdigreafe, 2o prevent Worms, 165.
Vermine, #zo deftroy, 5.

Vinegar, its Ufe in Ships, 45.
Its Ufe in fick Chambers, 46.
W.
Water, [linking to Sfweeten, 69, &e.

Putridor ftinking, will clean Bottles,

and [weeten mufty Casks, 70,
Wells, to ventilate, 20.

Of Ships to ventilate, 65.

To go with fafety into them, 67.
Wheat, 2he Vacancy between its Grains, 8 4.

One Tenth heavier than Water, 85.

Wafbed and Kiln-dryed, not Lgood, 97,

Ventilated good, 97.

Forty Bupels, are equalto fifty and ahalf

Cubick Feet, 108.
The Quantity of its Moifture wbhen
wafbed, 109.

Cold, will foon be dryed, 110.
Wind-fails, zheir Defeits, 31, 38.
Work-Houfes, #o ventilate, 22, §o.
Worms, of Ships, to prevent, 161, to 165.

d HE E ND




























