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P REF A CE.

Ome Experiments of the [crewed Balneum Marix
S have already been printed in the fecond continuas
N tion of the Phyfico-mechanical Experiments of the
Flonourable R. Boyle put forth this year 1680. but
that Book being Writ in Latine, and not giving the De-
[eription of the Engine, nor the ways how to ufe it fafely
for-want of fufficient Tryals, I thought it would ot be
improper now to make ypon that Subject a feparate Trea-
tife i the yulgar Tongue for the ufe of fuch Houfe-
keepers and Tradefmen as may have occafton for it

Flaving therefore reafon to believe that this Piece
may fall into the bands of divers perfons that wauld ne-
ver read the Hiftory of the Royal Society, nor Mr.
Boyle’s Book about the Wjefulnefs of Experimental
Philofophy-, - I thought this to be a very fit place to un=
deceive thofe that imagine it to be a folly to look for new
Difcoveries, and that all things are already found out.
For the confuting this errour I will take nothmg but
from my fubject , and evew among$t [feveral inftances it
affords Luwill wfe but one.  Therefore I [hall only 43,
" that Caokery is fuch an ancient Art, the ufe whereof 1s fo
general and fo frequent, and people have been Jo earneft
upon the inproving of it 5 that it _ﬁ'ems if any could be
brought to perfection , this (Fould be'it © neverthelefs no
body can deny but it will be now confiderably smproved,
Jeeing by the help of the Engine bere treated ofy the oldeft
and Fardeft Cow-Beef may be made as tender and as

favoury




PREFACE

favoury as young and choice meat. 1 may befides [a,
that this was no bard matter ; for every one knows that
compaét Bodies , if hot , will burn more powerfully than
thofe of a more vare' contexture : That red-hot Iron,
for example , will do more than Coals fo there was no
queftion but that Water being heated enough for boiling,
and [hut up fo as not to be able to expand it [elf, as by
ebullition it doth, fuch water, 1 fay, Would effect much
more than if permitted to its ordmary boiling expanfion.
For my part, affoon as this came into my mind by making
fome Experiments about Compreffion for Mr. Boyle,
T thought it fo certain, that Imade no queftion to under-
take that Tryal : yet though the thing Was fo eafie ; no
body , that I know of , had any thoughts of it: many
Learned men have doue and do fHill things of much more
difficulty, but no body can Jee all things : Therefore we
muft confefs, that there may fhll remain Difcoveries to
be made by fmall as well as great Capacities.  And no
man that indufbrionfly profecutes a Subjet, though.
feemingly never fo trivial, need defpair of obtaining
that great felicity of having made [ome Difcovery, the
sfefulnefs whereof may recommend it to Pofferity.

INDE X.
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C'H AP L

T be Defcription of the Engi}ze_, and
how to ufe it [afely. -+

AA.  Ir a BraffCylinder kollow within , [but up at the
bottom, and open at the top.

BB. I another bollow Cylinder of the fame bignefs as the
other, but much [horter , being to cover and [hut
the fame by applying both their apertures to one
another, as yon may fee in the Scheme.

CC.  Are two Appendices or Ears caft to the Cylinder,
AA. as the Tronions of a piece of Ordnance.

DDDD. Are two picces of Iron put upon the Appendices CC.

at one end, and the Iron bar EE. at the other.

EE.  Is an Iron bar put through the ends of the lIron
pieces DD. and [0 may eafily be taker off or put
on, when we have a wind cither to open or to fhut
up the Engine.

FF.  Are two Screws, which being fitted io the holes ir
the bar EE. ferve to prefs both the Cylinders
AA. BB. againft one another.

GG. ' Ir another hollow Cylinder made of Glafs, Pewter,
or [ome other Material, fit to reccive thofe things
that are to be boiled : this being filled and flopt
with a cover exally ground to it , and preffed
upon it with a Screw , as_you fc in the Figure,
ir 1o be included in the Cylinders AA. BB with
water al! round about it

O ufe this Engine with conveniency and eale, it

ought to be fitted in a Furnace built on pur-

fe for it, and (hould go in as far as the Ap-

pendices CC: fo - the fire being underneath, and the
L I Screws
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Screws FF well faftned, you may beil your meat as long
as you pleafe, without danger of wafting it by the ex-
halation of the volatile parts. _

It is to be noted , that fuch a long and f{lender fhape
is better than any other for fuch an Engine , becaufe it
may be kept fhut with lefs {ttength': for it'is well
known, that the wider an aperture 15, the more {trength
is required to keep the cover from being lifted up by
the inward preflure.

It is to be noted alfo, that the cover BB muft have
fome depth, that being filled with water, it may always
keep fome moifture in a circular piece of paper, which
is to be put in the joynt I11: for the two Cylinders can
never be ground to one another {o exadtly as to keep in
Liquors when highly compreft, unlefs there be fome pa-
pet put ' between them, and that paper cannot ftop it
exactly neithér , unlefs it be wet : yet the depth of the
faid cover BB .ought to be but little , that the Engine
being almoft all clofed in the Furnace, it may the better
receive and keep the heat,

This Engine is, without doubt , fimple enough, and
eafic enough to be kept in order 5 but the milchict 1,
that it is much more troublefom to look into it than
into ordinary pots: ‘and becaufe. it doth more or lefs
effeCt, according as the included water is more or lefs
compreft, and according as the heat alfo 1s greater or
lefs 3 i may {ometimes happen, that you will draw your
meat before it is ready enongh 5 and {ometimes too you
may burn it: It was therefore neceffary to find out
fome way how to know both the quantiry of the inward.
preflure,'and the degree of heat.

To know the Quantity of the inward Preffure.

You mult have a lictle pipe open ‘at both ends ,.as
HH : this being foddered to-a hole; inthe cover BB , 1s
to be{toptat the topwith alittle valye P exadly ground
%0 it, and fitted alfo withea paper between., This muhft




A New Digefter. 3
be kept:down with an Iron rod LM, one end of which
mu(t be‘put into ran Tron ftaple LG faltned to the bars
EE, and the other end kept down by a weight N to
be hung upon it nearer or further from the valve, ac-
cording as you would have it keep it lefs or more {trong-
ly down upon the end of the pipe to refilt the lefs or
greater preflure from within , much afterthe manner as
a weight is hung upon an ordinary Roman balance or
Stilyard.

To prevent the drying of the paper of this valve, I
take a little pipe OO tyed about with hemp, and thruft
it down into the pipe HH, fo that one end reacheth
pretty far into the water in the Engine: whence it
comes to pafs, that if fome of the {aid water be loft, the
mnward preflure will neverthelefs drive up water through
the faid pipe OO againft the valve P, which makes the
faid valve more exact, and more fit to thew whether any
thing gets out that way. |

The pipe HH muft be but {lender , that it may be
kept fhut by a lictle weight : in the Engines I have hi-
therto imployed, this pipe is about : of an inch over, {o
that its aperture to an aperture I inch over isas 4 to
25 : therefore being more than fix times lefs, it may be
kept fhut with a weight more than {ix times lighter too.
Now according to the Experiments of Mr. Boyle in his
continuation of Phyfico-mechanical Experiments, the
ordinary preflure of the Air againlt a hole 1 inch over
is about 12 pounds, and therefore #t i about 2 pounds
again(t the aperture ?\f the faid pipe HH. The rod LM is
12 inches long , and the diftance from L to P is 1 inch:
fo that 1 pound weight hanging at M, prefleth as much
upon the valve P as 12 pounds could do, if directly
latd upon the faid valve 5 and fo it cannot be lifted up,
unlefs the inward prefture be fix times {tronger than the

rdinary preflure of the Air. Therefore when there is
oue pound weight hanging in M, and yet the water
gets out under the valve, one may conclude that the
inward preffire 7s about cight times [fronger than the ord:-
2 nary

e — e e
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4 A New Digefter.

nary preffire of the Air becaufe it lifts up not only the
weight N, which is equal to 6, but alfo the rod LM,
which I have found by tryal equal to 4 pounds or two
preflures again(t the valve : and fo by increafing or lef-
fening the weight, or by removing 1t from one place to
another, one may always know near enough how {trong
the inward prefiure 1s.

The fame Pipe HH is alfo very commodious to fill up
the Engine with water after it 1s fhut by the Screws:
and the pipe OO is not to be put in till the Engine be
perfetly filled with water by the pipe HH.

To hnow the Degree of Heat.

[ with T had been able to make a Thermometer di-
vided as it thould be, to fhew precifely by how much
the heat is increafed or diminithed ; and [ believe by
that means , cnmpari?{g the feveral dt;jgrees of heat with’
the quantity of the effect thereby produced , one might
difcover feveral things about the Nature both of heat
and of the Materials wrought upon : but for want of
time and other neceffaries for that defign, I have in-
ftead of it ufed another way very eafie, and yet exalt
enough for all the ufes here fpoken of. I hang a weight
to a thread about three foot long, fo that every fwing
makes about a fecond , and [ let fall a drop of water in-
toa little cavity made for that purpofe at the top of it,
and [ tell how many times the hanging weight will move
t0 and fro before the drop of water is quite evaporated:
and I take care that the place where [ put the drop may
be clean , becaufé a little greafe will confiderably hinder
its evaporating.

So being able to know the degrees both of heat and
preflure in the Engine,, one may eafily order it foas to
do the effet julk as defired, ifit hath but once been try-
ed how powerfully it works 2 For you need but take the
quantity of coals found out by Experience to be the
moft convenient : fet it in the Furnace under the En-

gine,




A New Digefter. 5

gine , leave the doors and the regifters of your Furnace
open till the heat is come to your intended degree : then
you are to fhut both the doors and the regifters, that
the fire may be choaked, and fo let your Veflels cool 5
but you muflt alfo have laid upon the rod LM as much
weight as is neceflary to make the intended inward
preflure : and you may. be fure that by always keeping
the fame rule, the effe¢t will be found always very near
the fame: at lealt I can affure you, that I have mifled
very often when I went to work at a venture 5 but fince
I have found out ways thus to rule me, I have always
fucceeded very well, unlefs by fome milchance.

Yet it 1s to be noted , that if we would put into the
pot much lefs meat than it can hold, the preffure in this
could not be made {o great asin the Engine : and -
deed I had fometimes pots broken by the ambient water
prefling upon them harder than they could bear: the
weight hanging from the rod LM could not give me any
notice of the preflure in the pot; therefore it 'will be
better to put in too much than too little meat: or if
you pleafe to do all exatly, and lofe nothing, you may
follow the direftions given Chap. 2. Exper. 12,

Becaufe it would be a hard matter at Sea to make ufe
of the contrivance defcribed afore to know the quantity
of preflure, for that the motions of the Ship would fhake
the weights and open the valve P : youmult inltead of
that leave your Balneww Marie empty enough, that
the intended heat may juft make the intended inward
preflure: For Example, if you will make ten preflures
i your Engine with a degree of heat that may dry up
the drop of water in 5 {econds, you are to put in your
Engine but ? of the water it can hold, and give but the
faid degree of heat, and you may be fure that the in-
ward preflure will be about ten times as great as the
ordinary preffure of the Air, as you may fee Chap. 2.
Exper. 16. By that means you may (inftead of the Iron
rod and of the weight) falten the little valve P with a
Screw 5 and that will be very eafie, if the little pipe HH

Al be
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6 A New Digefer.

be calt with fmall Appendicesasthe Cylinder AA, only
things need not be ftrong here ; ‘becaufe the aperture 1
but little.

It will not be requifite to know all the feveral quan-
tities of Water necefiary to make all the feveral degrees
of preflure, with all the feveral degrees of heat 5 bur,
for ordinary ufe, it will be enough to keep always the
fame quantity of water in the Engine , and find by ex-
perience what degree of heat will be neceflary for every
operation with fuch a quantity of water.

I wifh I had been able.to do things aswell as I have de-
fcribed them here , then Tcould precifely fay what quan-
tity of coals or wood 1s neceflary for every operation 3
but my affairs being always uncertain, I have built no
Furnaces, but have always fet my Engine in a Chimney-
corner, and put the fire in the faid corner between the
Chimney and the Engine.. So it is very likely [ have
not kept the fire o well as might be done in a good
Furnace : neverthelefs I will venture to give an account
of feveral things I have already done with this Engine,
becaufe that will be a good help {till to find more eafily
the quantity of fire fit for other Engines to be made
hereafter. I believe alfo that the proportion between
two feveral operations will be the fame 1 all Engines. [
have found, for Example, that the quantity of coals ne-
ceflary to boil Mutton is by : lefler than the quantity
neceflary to boil Beef: So when you have found by ex-
perience what quantity is neceflary to boil Beef in an
Engine, you muft take lefs by : when you will boil Mut-
ton in the fame Engine, and {o proportionably for other
Operations.

But before T come to give an account of the Expe-
nments, I think it will not be improper to fay, that
after I had made the fir(t Balwenns Marie {hut by Screws,
I had a mind to make another fhut without any Screws
by the help of a great oval Valve applied inwardly, but
that may be taken quite out becaufe of its oval fhape,
which hath been deferibed for the Wind-gun in the

Honoura-
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Honourable Mr. Boyle's Book about Phyfico-mechanical
Experiments printed this year 168o. .That Balweun
Marie 1s 6 inches over, and 18 inches deep , o that I
can put in a pot that will hold g or 10 pounds of meat
together : but becaufe the great Valve was not made
{trong enough to keep its figure exactly , paper cannot
make it tite 3 [ did always make ufe of leather for that
purpofe 5 and becaufe leather melts in fuch hot water,
it cannot hold long , and the inward preflure drives it
away , and the water gets loofe. Neverthelefs when I
have met with good (trong leather of an equal thicknefs,
I have been able fometimes to {often the biggelt bone of
a Leg of Beef without fpoiling the meat ;. but fometimes
alfo, when the leather was not good, the meat was {poil-
ed, and the bones could not be foftned 3 ‘therefore I ufe
that Engine but feldom : ‘howeverif fuch could be made
that would hold with paper alone without leather ,; this
latter way might be. better than the firft, becaufe the
{prings of the Iron hold not long, {o that we mult look
to falten the Screws from time to time 3 but in this
latter Engine you might be fure that the greater the in-
ward preflure is,! the harder would the valve be fhut:
nevertheles I would advife you rather to fhut the Bal-
senne Marie with Screws, till the Work-men be more
skilful in the making fuch valves, _

Thus much for the Defcription of the Engine, and the
ways how toufe it fafely : I fhall now come to the Ex-
periments from whence you may know fome of its Pro-
prieties and Ulfes 5 but becaufe fome of the Experiments
gave occafion to fome Phyfical Obfervations, I thought
1t would not be amifs to relate them, though they had
no connexion with the fubject in hand; I have therefor:
diftinguifhed them by the Character, that they may be
left by thofe who care not for fuch things.

CH AP

T e comgFOE pmee_j ry e e s e e —p g 1
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CHAP 1L
Experiments for Cooks.

EXPERIMENT 1

Une 2. having filled my Pot with a"piece of a Breaft
of Mutton, and weighed feven ounces of Coals, T
lighted the fire 5 the heat came to fuch a degree as to
dry up a drop of water in 3 feconds time , and the in-
ward preflure was about nine times {tronger than the
ordinary preffure of the Air: I let the fire go out of it
felf, and the Veflels being cooled, I found the remain-
ing coal to weigh about half an ounce : {o that there
had been but 6! ounces confumed; neverthelefs the meat
being taken out, was found to have contracted an em-
pyreumatical tafte, and the juyce of it did not turn to
a Gelly fo {trong as when the meat 1s not over-done.

EXPERIMIL

Fune 4. 1 repeated the fame Experiment , and I took
but 6' ounces of coals; but by blowing I made fuch a
heat , that a drop of water would evaporate in lefs than
2 feconds, the remaining coals did not weigh full half
an ounce , and the inward preflure was a little greater
thanin the former Experiment. Now although the
quantity of coals had been lefler at this time, the meat
was neverthelefs much more burnt than the other, be-
caufe, I believe, I had blown the fire more briskly.

EXPERIM IIIL

Fune 6. 1 repeated the fame Experiment, and took
but five ounces of coals, and gave juft heat enough to
dryup the drop of water in 4 feconds, the inward pref-

fure

— o R e
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A New Digefter. 9
{ure as before , then the Mutton was very well done,
the bones foft, and the juyce a ftrong Gelly : fo that
having had occafion to boil Mutton feveral times fince,
1 have always obferved the fame rule , and never mified
to have it in the fame condition, which I take to bethe
belt of all 5 becaufe, ifthe coftion was lefler, the bones
could not be foft 3 and if it was {tronger ; the Gelly be-
ing fofter, could not be fo nourifhing, Yet I do not
think that the perfe&tion in this cafe is limited to a little
more or lefs : but I believe rather that Mutton may be
confiderably more boiled, and be very good ftill 5 yet
I had alwavs rather to under-do it a little than over-do
it ; becauf{: when it is over-done , there is no remedy 3
and if fome pieces of bone be not foft enough ; it is very
eafie to put them again with new meat.

EXPERIM: IV,

Fune 9. 1 made the Experiment with a Brealt of Beef,
and took feven ounces of coals: I urged the fire till one
drop of water would dry upin 3 feconds, and the in-
ward preflure about nine times as ftrong as the ordinary
preflure of the Air: the coals that were not-con(umed
did weigh about three quarters of an ounce, and the
Beef was very well boiled , nlthu;%h there were (ome
parts of the bones not quite foftned : yet I would not
advife people to beftow any more fire to boil Beef, be-
caufe it is always very eafie to boil the bones again:
and I had rather feveral times boil the meat but as much
as may be neceflary to take it off from the bones, be-
caufe afterwards the bones may without any danger be
boiled afunder, as you may fce by the following Experi-

ments.
E:X PE R IM:,¥.

Fune 12. 1did put Mutton and Beef together into my
pot , and made the firc but with three ounces of coals ;

and though I preft the fire pretty briskly , I could not
C make
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make the inward ‘ prefflure above three times’ ftronger
than the ordinary preflure of the Air, and: the heat but
fuch as to make a drop of water to evaporate i1 go fe-
conds: The Veffels being cooled, 1 found the Mutton
ready enough to' pleafe moft peoples but the Beef was
undoubtedly tooraw for any body : the Jayce did not
turn to a Gelly, though I had put no water t0 1t.

I believe that the preflure and the heat in this cafe
were {o little , rather for want of having: well fitted the
Engine, than for want of coalss for I have obferved
fince that time, That the better the Engine is clofed,
the more heat it acquireth with the fame quantity of
coals. :

Fune 13. 1 repeated the fame Experiment, and filled
the Pot partly with raw fleth, and partly with fome of
the flefh boiled the day before. I took but four ounces
of coals, and having increafed. the fire as briskly as [
could, I made the inward preflure but five times {tron-
ger than the ordinary prefiure of the Air, and the heat
but fuch as to 'make a drop of water to evaporate in 40
feconds : the coals that remained not confumed, did not
weigh above two drams ;- the meat was very well done
and tender but the bonesdid not at all {eem fofter than
before , although ‘thofe of the day before had already
endured the fire of feven ounces of coals, three the ficlk
day and four the fecond. )

Fune 15. I repeated the fame Experiment, and did
putintothe Pot the meat that had already been boiled
ewice, andalfo raw flefl +' at' which time [ imployed five
ounces of coals 5 but I preftthe fire fo gently; thatthe
heat could never make a drop of water to evaporate in
Jefs than ‘two minutes or 120 feconds.  The fire being
gone out of it felf, 1found the meat done enough, and
that which had endured the fire of twelve ounces of
coals was very good (till, without Empyreume, and the
bones not ‘at all foftned : So I found that it was very
eafie to drefs flefh without bones, fince it may be left up=
on the five three times as long as is neceflary , and yetie
will not at'all be fpoiled. E X P E-

.a——\.--- T S R —r



A New Digefler, 11

EXPERIM FL

Fune 16. I made the fame tryal with bones, and took
thofe very bonesthat had been thrice boiled with: the
meat of the laft Experiment : thefe being put.into a glafs-
pot with fat of Mutton alone that bad, been already boil-
ed, I (hut them into the Engine , then having made fuch
a heat s t0 dry a drop of water 1n 4 feconds, and the
inward preflure nine times {tronger than the ordinary
preflure of the Airy I did quickly put out all the fire,
and the bones were found very well foftned. I did
again inclofe the {ame bones in the {ame pot with the
fame fat of Mutton, and added to them a. new piece of
bone that had never been boiled, and having given the
fire, asbefore, 1found the new piece of bane well {oft-
ned, and all the reft (till very good.

June 17. 1.did for the third time inclofe the fame
bones in the fame pot , and again a new piece of bone
quite raw : and having given again the fame heat, I
found the new picce of bone well Iuﬁncd , and all the
reft not at all impaired

L repeated. again'the fame Experiment with the fame
bones and th:. fame fat of Mutton ;. but at this time [
made a (tronger and lovger fire: and it fell out, that
the firlk bones were lmoft brought quite to, a powder,
and {melt of burning , yet the talte did not feem fo un-
plealing as winn fleth is foburnt.  As for the fat, it bad
no ill tafte at all, only it fecmed.to be a little fofer than
fome of the fame f‘qt that had been boiled but once : fo I
cannot tell whether by much boiling one may not make
it change its nature; but I am fure 1t would require more
time than I can beltow.

The three firlt Cotions mentioned in this Experi-

ment are fufficient to {hew that bones, as well as tlefh,

may be boiled art lealt threetimes as long as there 1s need,
and yet they will be i no danger of burnmg fo it is
plain t.‘rat the moft carclefls and unexalt perfons will be

able enough to boil them alunder.
{- p. !‘L- f;:'--_ i

= oeard
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Proprieties.

Before I proceed I muft take notice , that in the fifth
Experiment fome bones that had endured the fire of
twelve ounces of coals, were not at all foftned to fenfe,
although five ounces of coals'may be enough to produce
that effect : from whence it appears, that the weighing
of coals would fignifie but little , unles we did at the
fame time obferve how briskly we augment the fire for
there would be always danger of doing the meat more or
lefs than we intend : and we may reckon this as a Pro-
priety of this Engine, That the nore briskly we prefs the
fire , the more effelt it produceth with the fame quan-
tity of coals.

This Experiment put me in mind to make another that
might manifeftly fhew, that the inward preflure is a great
help to advance cofion : therefore I took two little
Veilels very like one another, and well faftned by Screws,
one of them was well foddered every where, but the
other had a little hole left in its cover for the vapors to-
get out. Thefe Veflelsbeing filled with water and meat
after the fame manner, and put together in the {ame Bath
of Sand, and left therein an equal heat for three quar-
ters of an hour, I took them off both together, and found
that the meat that had been exaltly fhut up-, was rather
over than under done 3 but the other was a great deal
too raw : therefore we may reckon this alfo amongft the
Proprieties of this Engine , That the greater the inward
preffure s , the greater effedt i produced by the fame
beat and in the [ame time.

EXPEZRIM FIIL

Having found fome difference between Beefand Mut-
ton, the one being harder to be boiled than the other,
T had a mind to fee whether there would not be fome
Jifference alfo between fleth of the fame kind, but of
different ages: therefore Frme 4. 1 took Lamb and filled
wo. Glaffes with it, and put fome water into one of
shem.  Now fince five ounces of coals have been enough

10
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to boil Mutton , I took but four ounces and half for the
Lamb, thinking it would be more eafie to be boiled. I
preft the fire as briskly as I could, but a drop of water
would not dry away in Ieféaﬂan 11 or 12 feconds: the
mward preflure was eight tiffies ftronger than the ordi-
nary preflure of the Air: (the heat was but fo little,
which may be becaufe the greater fhare of the coals had
been once already kindled) the fire being gone out by
little and little, I found but one dram of coals that had
not been confumed. In the Glafs without water the
bones were foftned at fome of the ends only 5 but in the
Glafs with water the bones were all very foft: yet the
meat was much lefs favoury than in the other Veflel.

This Experiment caufed me to thinks. 1. That the
bones of young bealts require almoft as much fire as thofe
of old ones to be boiled. 2. That water is a diffolver
fit to foften bones, but that it impairs the tafte.

EXPEREM VIIL Propriety.

That T might know pretty near what difference may
be found as to the perfettion of the Operation when the
fire goes out of it felf, or when it is all taken off and
quenched as foon as the heat is come to the intended de-
gree, Fuly 5. Ifilled again two glafs-pots with Lamb, as
before , and having kindled a great deal of coals, T preft:
the fire till a drop of water would dry away in 3 feconds,
and prefently I took off all the fire: I found the bones in
the Pot without water a little {ofter than in the former
Experiment, and in the Pot with watcr I found them all
very foft, but the meat was not at all {poiled: So I think
it is mear the [ime to prefs the fire with 4' ounces
of coals fo a5 to dry away a diop ‘of water in 10 fe-
conds, and then Ier the five go out of it felf; or toprefs
the fire with [ix or feven ounces of coals, and then take
it all off as foon as a drop of water drys away in 3 fe-
conds : therefore the fame proportion may be obferved
in other Operations. For Example: If T were to make
an Operation thae might be performed with a qu:mtia;;r

of.
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of coals that could make the Engine hot enough to dry
a drop of water in 20 feconds , leaving afterwards the
fire togo outof it feIf; and if I would fave time, [ thould
make a good fire that the heat might quickly come to
dry a drop of water in @ feconds, and prefently take
away all the fire : and {o in all other Operations, keep-
ing (till the proportion as 1o #s 335 yet I confefs this
Rule is not demonltrated, neither doth the matter in
hand require fuch a Mathematical exattnefs.

When I fay nothing of the inward preflure, as in this
Rule, it is to be underftood that it ought to be always
equal,

B X'PE R M~ IX,

Fuly 11. I took a Rabbet, and having filled with it
two Glafs-pots, and put fome water in one,. and none in
the other, I kindled five, ounces of coals, and having
preltthe fire dill a drop of water would dry away in
4 feconds, I let the fire goiout of it felf. ~ The Vefiels
being cooled, I found the Rabbets bones well foftned
in the Pot with water 5 but in the other they were all
very hard @ yet the flefh having been well fealoned, it
was as tender and favoury as any Palty can be 5 but in
the Pot with water it relifbed not fo well by a great
deal.

By this Experiment I faw that Rabbets bones are har-
der than thofe of Mutton : and I was more fully fatisfied
that water helps much the foftning of bones.

EXPERIM X. Propricty.

I took another Rabbet, ard having fhut it up, asin the
former Experiment, I kindled five ounces and half of
coals 3 but the paper in the joynt of it having been fpoil-
cd, the inward preffure, was not as (trong again as the
ordinary preflure of the Air, becaufe the water could get
out; and for that reafon al(o the heat could not well be
kept: for, notwith(tanding the quantity of coyls i this
Experiment was greater , the drop of water was wwenty

timus
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times longer evaporating than in the former Experiment !
So that we may reckon this for a Propriety of this Engine,
That the greater the inward preffureis, the lofi qhantily
of coals isrequired to give a certaindegree of heat. The
Rabbet wasvery tender,, but the bones were ot at all
{oftned, nonot in the Glaf where I had put water 3 bue
fome that had been boiled the day before, and pur again
to be made more ready, were found very well {oftned.

By this Experiment I faw , ‘that although fome boiled
bones do not {eem to be foftnéd atall: yet they have got
a great preparation towards that, though it doth not
appear to fenfe.

EXPERIM X1

. Fuly 13. Ttook an old maleand tame Rabbet, which
is ordinarily but a F':tiﬁll fort of meat : I fealoned it, and
put itinto’two Glafs-pots: T kindled (ix-ounces of coals,
. and preft the fire till the drop of water would evaporate
in lefs than 4 feconds: the inward preflure was about fix
times {tronger than the ordinary preflure of the Air. The
fire being gone out of it {€If, I found the Rabbet very
ready , and the bones foftned, and it was as favoury as
young Rabbets ufe to be: the Juyce of it turned to a
good Gelly : fo that I think this to be the quantity of
firg molt fit to boil Rabbets,

EXPERTM XII Proprieties.

Angnft 12.° T put Pigeons into two little Glaf-pots,
weighing them one after another,before1 inclofed themin
their frame : T preftthe fire till the drop of water would dry
away-in s feconds, and the inward preflure was ten times
as {trong asthe ordinary preffure of the Air. The Vellels
being cooled, I found both the covers (ticking pretty
faft to their Pots : fo that it was apparent that the Air
within the faid Pots was rarified , and that {omething
had got out of them.. I weighed them one after the.
other being well dried, as1had done before the boiling,
and 1 found that one of them (wherein I had put, by

weighe,
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weight, an eighth part les of meat than the Vefiel
could contain of water) was exactly the fame weight as
betore, and the bones were very tender, and the Juyce
a {trong Gelly without Empyrenme. The other Pot
(wherein I had put a greater weight of meat thanit
could hold of water) was grown heavier, and the Juyce
in it was not fo well congealed as in the other. It is
very like that the great quantity of meat being too much
rarified in this Pot had opened the cover, fo as to admit
fome of the water from the Balwneum Marie which had
increafed the weight and diluted the Gelly 5 but in the
firlt Pot the rarefaltion of the meat was able only to
drive out a little Air without any fenfible opening of the
cover,

From this Experiment I think we may conclude,’ that
one Propriety of this Engine is, That if we boil Pigeons
fo as to make the drop of water dry away in 5 [econds
with aw inward pre[Jure ten times as flrong as the ordi-
nary preffure of the Air, the weight of the meat in the
Pot muft be but ; of that which the Pot can bold (feven
pounds of meat , for example, in a Pot that can hold
eight pounds of water)) for by that means the preffure in
the Pot is as flrorg as in the Engines and yet nothing
is loft,

In the fixteenth Experiment you may fee that the wa-
ter being taken in the fame weight, would do the fame
effe® : fo that fome people would ‘think that all other
bodies fhould be al(o taken in the fame weight, becaufe
thofe that would take up lefs room upon the {core of
their (pecifick gravity , will by the {fame reafon expand
themfelves {o much the more 5 but this would be a great
miftake : for [ have tryed Chap. 6. Exper. 3. that Spirit
of Wine, though of a leffer {pecifick gravity than Vine-
gar , will neverthelefs rarifie a great deal more by heat.
Iherefore (if we will be very exat not to lofe any thing,
and to have the intended prefiure in the Pot) we mult
find by experience how far and how powertully other
bodies will rarifie , as in this Experiment I have tound it

for
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for Pigeoris; to fill afterwards the Pot accordingly.

At the fame time T had in another Engine fome of the
fame Pigeons a boiling : the heat was fuch, that it dryed
a drop of water in 3 {econds, but the inward prefiure
was but five times as ftrong as the ordinary preffure of'the
Air. The Veflels being cooled, I found the bones not
quite fo foft as in the other Engine, though they had
been in a greater heat : yet they were almoft all fit to be
eaten.

This Experiment makes me believe , that we may rec-
kon this amongft the Proprieties of this Engine,, That /¢
is almofd the fame thing to bave the drop of water dry
away in 3 [econds and ffve preffures , as to have it dry
away in § feconds, and ten preffures in the Engine.

So ‘people may find out by experience in any other
cafe what quantity of preffure may do inftead of a cer-
tain quantity of heat : and if one had an exaé& Thermo-
meter as I have faid in €hap. 2. one might perhaps draw
from thence great lights for other things.

I fay befides, that this Experiment fhews that good
Balnea Marie fitted to hold great preflures, would
fave a great deal of fire : for we have feen Exper. 10. that
the greater the inward preflure is, the le(s coals will ferve
to bring the Engine to a certain heat: and now we fee
that fuch a degree of heat raifed with les coals, may
produce a greater effect , than if we had been forced ta
beltow more coals for it where this preffure is wanting,

FISH. EXPERIM XIIL

Fune 15. 1 took a Macquerel and put it in a Glaf-pot
with green Goofberriess I included the Pot in the En-
gine, and with four ounces and two drams of toals [
brought the heat to dry away the drop of water 1 10 fe-.
conds, and the inward preflure was feven times as {trong
as the ordinary preflure of the Air. The fire being gone
out by little and little, I found that the remaining coals
weighed about two drams: the filh was very ready and
firm, though the bones were {o foft , as not to be fclt in

D calng:
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eating : the filh , before it was boiled , did weigh nine
ounces, and after boiling not above feven: fo that I
had two ounces of good Juyce, which would have been
thrown away , if the fifh had been boiled after the or-
dinary way : and moreover the talte was a great deal
better , the volatile Salts not having got away, or been
diflolved in water : the Goofe-berries had a very good
tafte, and nothing of burning.

B X P& RIuM XTIV

Fure 19, 1 made the fame tryal with a Pike, and I
Fwe the fire, as in the former Experiment : the fith was
ound very ready, and its fleth firm, and the bones foft,
though they feemed fomewhat harder than thofe of the
Macquerel. = A Gentleman: having tafted of this, inqui-
red whether 1t was the diffolving of the bones that made
the fifh fo favoury : this perfwaded me, that my think-
ing {uch fifh better than ordinary , was not out of pre-
occupation. The Juyce of the Pike came to a firong
Gelly , which did not happen to that of the Macquerel.
I cannot tell whether this difference proceeded from
the nature of the fith, or from the temperature of the

Air,
.EXPERIM XV

Fune 20. I took a great Eel, and having (hut it up, as
[ ufe, I kindled four ounces and half of coals, fo that the
drop of water did dry away in 6 feconds, and the in-
ward preflure was feven times ftronger than the ordinary
preflure of the Air : the fire being gone out of it felf;
the Eel was found very ready,fo was the skin and bones,
and all without Empyreumes; butits fleth was not {0 firm
as that of other filhes : the juyce did not congeal, which,
f think did proceed from the excels of fire rather than
from the nature of this fifh, fince its skin feems very fit
to make Gelly. = All thefe Experiments make me believe
that all fithes may be made ready almoft with the fame
degree of heat.

EX P E-
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PULSES. | EXPERIM XVI

Fuly 2. I put Beans in a Glafs-pot, fome of which were
raw , and the other had been boiled already with Harts-
horn : I poured a little water into the pot to fee the
difference between thofe Beans that would lye in the
-water, and thofe that would be at the topof them above
the water : I kindled the fire {o as to dry away thedrop
of water in 5 feconds, and the inward preffure ten times
{tronger than the ordinary preflure of the Air 5 I took
away the fire prefently , and the Veflels being cooled; I
found all the Beans very foft, and no difference between
thofe that had been boiled twice, and thofe that had
been but once 5 but thofe at the top were full of wrin-
kles and more favoury than thofe in the bottom which
were fwelled with water: the skin was very.-foft, ex-
cept a very thin one which was fomewhat barder : fo
that it would be ncedlefs to take off the skin of fuch
Beans.

By this Experiment I was more confirmed , that Ali-
ments in this Engine may , when they are ready, be
kept upon the fire a great while without danger.

3 Propriety,

In the above-mentioned Experiment I was careful not
to lay upon the red LM more weight than was necefla-
ry to make the inward preflure ten times {tronger than
the ordinary preflure of the Air: {o that the Balnennme
Marie being pretty hot , the grear quantity of water
was able to lift up the little valve at the top of the Pipe
HH, and it ran flowly that way till I took off the fire 5
but when the fire was quite out, nothing mose could
get out , though the heat was {till fuch as to dry away
the drop of water in 5 feconds.  S9 it is plain , that the
remaining water had now room enough. in the Engine
to expand it felf, and that fuch a degree of heat could
not make it prefs (tronger than ten ordinary preflures of
the Air. Therefore I was defirous to fee how large that
room ought to be: to thatend I opened my Engmne

DX 2 with
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with fo much warinefs, that 1 loft no water 5 and ha-
ving weighed all that I found in it, I {aw that there had
been loft ; or little lefs 5 becaufe out of eight ounces
which I had firft put intoit, 1 found above feven re-
maining. Therefore we may reckon this amongft the
Proprieties of this Engine , That if we put into it | of the
water it can bold , and make fuch a beat as to dry away the
drop of water in 5 [econds , the inward preffuve [hall be ten
times [bronger thar the ordinary preffive of the Air. After
that {ame way one may find by experience how much:
room muft be left empty for any other prefiure and for
any other degree of heat we have a mind to make, and'
that will be neceflary to know at Sea,as I-have faid Chap.a.,

EXPERIM XVIL

Fuly 15. 1 put fome green Peafe into two little Glafs-
pots, and poured water into éne of them almoft-enough
to cover the Peafe , into the other I poured‘no-water :
I prefled the fire till the drop of water would dry away
in 4 feconds, and the inward preflure was ten- times as
firong as the ordinary preffure of the Air. 1 took off
the fire, and the Veflels being cooled; Ifound the Peafe
extremely well foftned :- thofe without water had given
jufyce almoft enough to- cover them; their colour was -
of a dark red', and their {mell and tafte had fomewhat
of burning 3 in the other pot the Peafe were green ftill
and had a very good tafte, but not fo high as thofe
without water. Having melted {fome frefh Butter, the
tafte of'the Peafe without water did not feem to me too
{trong with {uch a Sauce, I liked them better than the
other : Yet it will be better not to boil Peae {fo much,
thefe having endured fo much heat as would foften
bones. The Peale which I had put in with the Cods were
very foft and good, but the inver rinds of the Cods were
notatall altered, though they had endured fo much heat.

This Experiment feems to prove, that water is the
beft thing to hinder the burning of the Peale 5 but I
believe that if many other things were added to fill up

the
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the {paces between the Peafe, it would do as well for
that purpofe : for I have tryed another time, that having
boiled Goofe-berries at the fame timein the fame pots
both without water, with thisonly difference ,that in one
pot the Goofe-berries were entire, and in the other they
were bruifed 3 it came to pals, that the entire ones. had
contraited much Empyreume , though their glafs was
much emptier, and fo the preflure in it could not be (o
great 5 but thofe that were bruifed and did fill up the
pot with their own juyce , had ne tafte of burning.
‘Therefore I would advife you, for the better {uccefs of
this Experiment, to fill up the fpaces with the juyce of
other Peafe, becaufe being already fatiated with the talte
of the Peafe, it will not rob thofe new ones that are to
be boiled: in 1t.

This Experiment {hews, that many digeftions may be
perfected a great deal better in this Engine,, where we
may fill up the Glafs, than in the ordinary way where.
much: room.muft be left empty. It might alfd fuggeit.
gooa thoughts about the nature of the Empyreume ;.
bat it is better to ftay for further tryals.

CeH L Fs KT L
Experiments for Voyazes at Sea.

EXPERIM I

HE greatelt inconveniency in long Voyages at Sea

. comes, according to the moft'common opinion,
from the Victuals, which having been kept falted a great
while, have loft their volatile and fpirituous-parts, {o that
the remaining grofs and terreftrial ones are apt to make
a: grofs and terreftrial blood which caufeth the Scurvy
Therefore it 1s likely, that Gellies being made of vola-
tile parts, and eafie'to be digefted, would be apt ro

correct that defect of the falt meat 5 but they ufe to be
ot
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{0 dear and fo hard to be made, that it is rare to get
any ‘at Sea : this made me believe that 1t would be a
good thing to find a way how to make them every
where cafie and cheap. Therefore

June 18. 1 took Beef-bones that had never been boil-
ed, but kept dry a long time , and of the hardeft part
of the Leg : thefe being put into a little Glals-pot with
water , 1included in the Engine, together with another
lictle Glafs-pot full with bones and water too, but in
this the bones were ribs, and had. been, boiled already.
Having preft the fire till the drop of water would dry
away 1 3 feconds and ten preflures, I took off the
fire, and the Veflels being cooled, I found very good
Gelly in both my potss but that which was made out of
ribs, had a kind of a reddifh colour, which , I believe,
might proceed from the medullar part ;5 the other Gelly
was without tafte or colour , like Harts-horn Gelly 3
theretore I do not fee any reafon why it fhould not have
the fame effect 5 and I may fay, that having feafoned it
with Sugar and Juyce of Lemmon, I did eat it with as
much pléafure , and found it as [tomachical as if it had
been Gelly of Harts-horn.

Though this Experiment be molt neceffary at Sea,
yet it will be very ufeful upon Land too : Gellies being
every where good- for feveral difeafes, it will be very
convenient to be able to make ealily for one penny more
than we could buy for a fhilling.

EX PERIM IL

I filled again a Glaf-pot with water and fome of the
hardeft bones of a Leg of Beef : in another Glafs-pot
I put the bones of a Brealt of Mutton that had been
boiled already , but not fofined. Having {hut them
beth “n the fame Frame, {o that one was no more con-
{tramned than the other, and having inclofed them in
Balneo Marie , 1 preft the fire till the drop of water
would dry away m g feconds 5 but then it fell out, that
tac lictle Valve P not holding, becaufe I had put leather

o
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to it, all the water from the Balwenns Mariz got ont with'
fo much violence, that I was furprifed at it : yet this
lalted about a minute, becaufe the aperture was but
lictle.  No queftion but at the fame time the water in
the Pots did expand it felf too and’ run overs for T
found them much emptied : yet they did differ from one
another, becaufe the liquor with Muttoti:bones turned
to a ftrong Gelly , though the bones were not foftned
but in fome extreme parts, and that Gelly did weigh
but : lefs than the water I had put to it 3 ' m the other
Pot the bones were not fofined at all, the liquor would
never congeal, only it was a little thicker, and there
had been above : of it fpilt, though this Pot had its
brims a great deal higher than the other.

This Expertment made me believe : 1. That 1t would
be better {till to provide Mutton-bones than Beefbones.
2. That it would be to no purpofe to undertake after
the ordinary way to make Beef-bones gelly, becaufe it
requireth fuch a great heat, and fo much water would
be loft by evaporation. 3. That Gelly i of a contexture
winch more diffieult to be evaporated than ordinary water.,

EXPERIM rIL

Fune 23. T put the fame Beef-bones into the fame Pog
with new water , and the weight of the water was as
much again as that of the bones : in the other Pot I put
Griftles with double their weight of water too. Having
increaled the fire tll the drop of water would dry away
1n 3 feconds, and the inward preffure ten times (tronger
than the ordinary preflure of the Air, I kept the fire o
for four or! five minutes more , and then I took it off 5
and the Veflels being cooled,, T found the bones pretty
brittle, but the liquor was not thick enough to be called
Gelly : yet I believe if that which had been fpent in the
former boiling had been there fiill, the Gelly had been
ftrong enough. The Grifles in the other Pot were al-
moft quite melied down , and were turned to a {trong
Gelly from the-bottom of the Pot to the middle of ic,

but
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but above that the liquor' was no thicker thai in the
other Pot. -

This Experiment made me think : 1. That one pound
of Beef-bones might afford about two pounds of Gelly.
2. That it wonld be better to provide Grifles, becaufe
they are wholly glutinous, and will diffolve in water;
but becaufe water is not fo heavy, the Grifles will fink
and ftay in the bottom , and imbibe juft as much water
as 1s neceflary to -make a Gelly. 3. That it is the Ce-
ment that unites the parts of the bones which s diffolved
in the water to make it a Gelly : fince after that the
bones remain brittle,

B AP E K DAL ¥

Fune 29. 1 putmore bones into two little Glafs-pots
than was neceflary to congeal the water they were in :
one was with Beef-bones, the other with' Mutton-bones:
1 increafed the fire till the drop of water did dry away
in 3 feconds, with the inward prefiure ten times {tronger
than the ordinary preflure of the Air. I kept the fire to
that degree about a quarter of an hour, and then took
off but part of it , leaving the reft to keep the heat yet
longer. The Veflels being cooled , I found very good
Broth without Empyreume in both the pots, burt it did
not turn to gelly, which , Ithink, could not proceed
but from too much boiling : fince in the former Experi-
ments, with lefs bones and les heat I had got a ftrong
Gelly.

Flj'rﬂrn this Experiment it appears, that the degree of
heat is much to be obferved to make a great quantity
of Gelly, and that it is not enough to keep it from bur-
ning 5 for 1t mighe for all that be much over-done. Now
that degree of heat which 1s beft of all, cannet be found
but by feveral Experiments.

! Rt 4 b o o 5

Fune 29. 1 put Beef-bones into one of the little Glafs-
pots with an equal weight of water 3 into the other [

put
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put as much Ivory as I could , with water to fill up the
chinks. [Iblew up the fire till the drop of warer would
dry away in 6 feconds with the inward preffure twelye
times as great as the ordinary preflure of the Air: theny
took off the fire as falt as [ could , and the Veflels beiny
cooled, I found that the Pot with Ivory had been broken,
becaufe the Ivory that was crowded in it, (welling by hu-
midity and heat, had been (tronger than the Pot: the
Ivory was grown brittle. In the other Pot the bones
were fiot {oftned yet but in fome Apophyfes: the liquor
was not congealed neither, except in the bottom 3 but
the next day being a little cooler , I found it turned all
to aGelly, and I poured it upon feveral glafs Plates that
it might dry : the next day Fuly 1. though it had been
evaporating 24 hours, I tound it melted again, becaufe,
as [ think, the weather was a little warmer. - Iufed it to
glue a broken glafs which did, fince that time, hold very
well, and can be wafthed as well as if it had never been
broken.

From this Experiment I judgeds 1. That the heat
had been too wealk, as in the foregoing it had been too
{trong: and {o to bring the bones to a good gelly, the
fire fhould be augmented, as in Exper. 1. or thereabout,
2. I was more fully per[waded that it js the glue of the
bomes which is diffolved to make gelly. 3. I found that
very few glutinous parts are [ufficient to congeal much
water 5 for though this had been congealed in Summer-
time.in a Garret, yet when it was dryed Ihad fo [mall
a quantity of glue remaining, that I was [urprifed at
it. 4. I found that a wery little heat i enongh to hin-
der thefe congelations , and therefore in all appearance
the quantity of gelly would be much greater in Winter
than in Sumwcr-time frdﬁr the f:ma qrantily r:ff A=
tertals, 5. That [uch Congelations are very differing
from thofe that are made meerly by cold | [ince the Ice
Swives at the top, butGelly finks to the bottom of the
water,

To ufe the gluc here fpoken of, it mult be kept clean,

; E and
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and when we have occafion to ufe it, we muft diffolve
fome of it with three or four drops of clean water to wet
the brims of the glals, and then joyn them, as before, as

exaitly as we;can : the fame may be applied to China-
difhes, Ivory, Amber, and fuch other brittle bodies.

EX P ER-LA VI

g:j y 1. 1 filled two glafs-pots, the one with one ounce
of {havings of Harts-horn and two ocunces of water, the
other with an ounce of Whitings bones and two ounces of
water. Having continued the fire till the drop of water
would dry away in 7 feconds with the inward preflure
twelve times ftronger than the ordinary preflure of the
Air, I took off the fire prefently, and the Veflels be-
ing cooled, I found a very ftrong gelly in the Pot with
Harts-horn: T gave fome of it to a perfon that makes
fuch Gellies pretty often, and fhe faid that there muft be
fomething more in this than in hers, becaufe this had
both finell and tafte pretty firong s but in hers there was
neither of them. I think this difference did proceed only
fiom the Spirits and volatile Salts that are kept in by
means of the Engine faftned with Screws, and that fly
away in the ordinary boiling : and from thence it is very
probable, that this new gelly hath much more virtue m
it. The Harts-horn alfo was all very foft 5 but in the or-
dinary way it is brought but to.a powder that feels bard
between the fingers.

In the atber Pot the fifb-bones were quite foft , bus.
the liguor would not congeal : yet being dryed, there
was fonnd fome glue remainiag, but in [mall quaniity,
and not [o firong as that of Beef bomes.

EXPEZRIM VEL

Fuly 2. 1 filled two glafs-pots , the one with half an-
ounce of Harts-horn and two ounces and half of water,
the other with bones and water in the fame proportion
4s five to one, and the bones were fhaved as well as the
Harts-horn.  Having augmented the fire till the drop of

water
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water would dry away in 5 feconds with ten preflures,
I took it off quickly : thenext day I.opened the Vefiels,
and found that in the pot with bones the liquor was but
little thicker than water 5 in the other there was a good
gelly , butnot fo {trong as that in the foregoing Experi-
ment : I heated it again, and as foon as it wasmelted I
filtrated it and {queezed it as well as I could, and I fec
the remainder a drying, (‘t4at remainder being dryed
after a weeks time was fournd to weigh 2} drams: fo
that all the congealing parts drawn from the Harts-
horn did weigh but 1’ dram, and that had been enough
2o congeal 2. ounces of lignor which is 16 times as much
weight ) the liquor that had been filtrated did in a (hort
time turn to a gelly much ftronger than Harts-horn
gelly ufes to be : therefore I believe I may be confident
that a certain quantity of Harts-horn will congeal five
times its weight of water ; and it may be by practifing

there will be found fome degree of heat that will make

more : but though we could do no more, yet this would
be a confiderable thing , fince in the ordinary ways the
quantity of gelly is lefs by half and not fo good, and it
requires much more fire, and time, and frefh water,
which is of confequence at Sea: For although I muft
needs have water to make gelly after my way, that wa-
ter is not loft, fince it remains all in the gelly 5 but if you
make it after the ordinary way, above three quarters of
the water will evaporate away.

EXPERIM VIII

Having found by the laft Experiment that Harts-horn
doth yield fo much gelly more than the bones do, I had
a mind to try whether th@rcafon of it was not becaufe
the degree of heat was fit for Harts-horn, but not {trong
enough for bones: Therefore 1 repeated the fame Expe-
riment with the fame circumftances, but at this time I in-
creafed the fire till the drop of water would dry away in
4 feconds: and the Vefiels being cooled , 1 found the
oelly of Harts-horn pretty good {ill, but the liquor u pin

E 2 the
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the bones was not very thick = yet I found fome gelly
after I had poured out gently the over-fwimming liquor,
but that liquor weighed above an ounce : fo I thoughe
that truly the bones do not contain fo much congealing
parts as Harts-horn doth. Having filtrated and fqueez-
ed the matters of both my Pots, I kept the remainders
of them afunder each in a glals well ftopt, for fear they
fhould dry , and about two weeks after I found them
fermented , and of the fame fmell and tafte as Parmezan
Cheefe, and very fit to be eaten with bread.  When [
had fhewn fuch Harts-horn to the Royal Society , they
judged that in all likelihood, being in that condition, it
would yield more Spirits and more eafily than ufually it
doth. ~The bones were in all things very like the Harts-
horn, and fome time after worms were generated in
them , which did not happen to the Harts-horn : {o that
it being ufual to fee worms generated in good rather
than in bad Cheefe, it feems that in this the bones have
fome advantage above the Harts-horn, as well as the
Harts-horn is to be preferred to them for the quantity of.
gelly it yields.

Having found fome difference both for the quantity
and for the readinefS in drawing Gellies from [cveral
Bodies, as alfo for the firength of that kind of glue , I
believe there might be found a difference in feveral
other Propricties of them 5 and. [eeing our bodies are
but congealed liguors , it # likely, that if people would.
go on with this tryal and draw Gellies from [everal
parts of the fame Animal, and from [everal Animals
of the fame kind, but of different ages, and from Jewe-
ral kinds of Animals that live a great deal longer one
than the other , as from Hals and Rabbets; and then
if they would compare all the [everal proprieties of thefe
Gellies with one another, it is likely, I [ay, that it.
wonld be a great belp towards making a better Theory
than hitherto we bave about the canfes_of the lafting-
wefs of our life : and fuch.a Theory would , it may be,
prove of wmore confequence than nany people are apt to
helieve. From
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From all the Experiments contained in this Chapter,
I think it very likely, that if people would be perfwaded
to lay by Bones, Griftles, Tendons, Feet, and other parts
of Animals thatare folid enough to be kept without Salt,
whereof people throw away more than would be necef-
fary to fupply all the Ships that England hath at Sea;
the Ships might always be furnitht with bettér and chea-
per Victuals than they ufe to have.. And I may fay, that
fuch Victuals would take up lefs room too, becaufe they
have a great deal more nourifhment 'in them in propor-
tion to their weight... This 1s plain in Harts-horn, which
will make five times its weight of gelly, (which is ac-
counted to be of a great nourithment) and yet afterwards
it will turn to a fubftance very like Cheefe which cannot
be eaten in great quantity.

EX.PERFM IX

Fune 20, 1 boiled two Macquerels in the fame manner
as hath been defcribed €hap. 2. Exper. 13. fo that their
bones were foft : thenI left one dry in the open Air, and
having kept it for eight days, though in very hot weat
ther, it was not corrupted at all 5 but another piece
;Ivhich I kept in the fauce was corrupted before three

ays. .
[ had a mind to try afterwards, whether an ordinary
boiling- would have the fame effe : and to that end
Fune 26. I boiled: a Macquerel after the ordinary way,
and having fet it to dry , asIhad done with the other, I
found that it would ftink in lefs than four days. From
this Experiment I belicve it appears, that this Engine
would be ufeful to.dry Victuals {o as to keep them with-
out Salt , -and without lofing their juyce, and it may be
fuch Victuals will prove much more wholefom than falt
Victuals that are fo much ufed at Sea.

E--X.PEBEREFEM X

This Engine being fo ufeful to hinder the wafting of
frefh water by evaporation, I thought it mighe allo in
{ome
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fome cafes make Sea-water ferve inftead of frefh water :
Having therefore diflolved one dram of Salt in forty
drams of water , (which I have heard from Mr. Bogle to
be much the fame proportion of Salt as is in Sea-water)
I took an ounce of dry Peafe, and having put them in a
glafs-pot with double their weight of the faid falt water,
Iincluded them in the Engine. I blew up the fire till
the drop of water would evaporate in 4 feconds, with
an inward preflure ten times [Emnger than the ordinary
preffure of the Air.  The Veflels being cooled , I found
that the Peafe had imbibed all the water, and were ver
well foftned ; and Dr. Ki»g having tafted the fame, found
them very favoury and not too much falted : it is very
likely that Beans and all other Pulfe will do the fame. 1
think therefore that in fupplying a Ship with Vicuals,
we may reckon that the Pulfe will change double their
weight of Sea-water into freth water , or at leaft make it
{erve for nourifhment as well as if it had been frefh, and
this may dimimfh very much the quantity of frefh water
Ships muft be incumbred with. If people fhould ufe Sea-
water to boil Peafe in after the ordinary way , it would
come to pafs, that the evaporation walting but the watry
parts, would make the Peafe exceeding falt , and befides
that, they could never be well foftned. |

I did allo try whether Sea-water could be ufed to make
Gellies, therefore I' put fome of the fame falt water into a
pot with an equal weight of Mutton-bones; and havin
increafed the fire, as I ufe to make Mutton-bones gelly, [
found a very {trong gelly indeed , but it was too falt by
a great deal, the quantity of congealing parts being fo
little, that it cannot much contemperate the faltnefs of the
water : I think therefore that Sea-water fhould be min-

gled with double its weight of frelh water to make gelly
withal.

CHAP.

\
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CH A P..JY.
Experiments for Confeltioners.

X PR LM

Dwe 27, 1 put Cherries into two Pots, in one of them
there was water enough to cover the Fruit 3 to the
other I added nothing at all : having forced the fire till
the drop of water would dry away in 40 feconds, with
the inward preflure 3 times {tronger than the ordinary
preflure of the Air, I found the Cherries very well boil-
ed, and thofe had much juyce where I had added no wa-
ter 5 thofe with water had much more liquor, but their
talte was more wateri(h.

The next day 1 put fome of thefc Cherries to dry in
the open Air, and I put fome alfo to boil again with
Goole-berries, to fee whether a new boiling would {poil
them: IDblew up the fire till the drop of water would dry
away In 10 feconds, with the inward preflure eight times
ftronger than the ordinary preflure of the Air, and after
that [ did.nort find the Cherries at all altered, but were
ftill as big and as entire as before they had been boiled 5
I put fome of thefe allo to dry in the open Air. The next
day I found that all thefe Cherries would dry very well
and not corrupt 3 but thofe that had been Boiled bug
once without water were bigger than all the reft, and
thofe that had been boiled twice were very wrinkled
and grown f{maller than the others that had been as long °
again a drying.

This Experiment (hews that fome Fruit may without
danger remain a great while upon the fire in this Engine
after they have been boiled enough, and that makes
them to be not fo fit to corrupt as they were before s
therefore I believe , if thofe who are skilful that way,
would make a Syrup to keep fuch Fruit in without dry-
g, they might have Sweet-meats, which not having

: been
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been boiled in Sugar, would keep much better the tafte
of the Fruit 3 but [ think the Syrup (hould be thicker
than ufual, becaufe the moifture of the Fruit is apt in a
litdle time to mingle with it, and make it more liquid. :
Experience mult teach us what degree of heat will be
the beft to preferve Fruit without much altering its talte.

EXPERIM IL

Fuly 6. T putinto a pot five ounces of Goofe-berries,
and having continued the fire till the drop of water
would dry away in’ 15 feconds, I prefently put 1t out.
The Veflels being cooled, T found that the Goole-berries
had yielded an ounce and half of liquor pretty thick : T
put fome of thefe Goofe-berries to dry in the open Air,
and they did dry very well and not corrupt.

This Experiment made me the more apt to believe that
Sweet-meats might be fo ordered as to keep much of the
talte of the Fruit s and I believe at the fame time one
might have a great conveniency to make clear Cakes,
becaufe the juyce fit for that purpofe is all kept in this

Engine, and may be drawn a great deal {ooner than after
the ordinary ways.

EXPERIM IIL

Fuly 22. Three weeks ago I fhut up ripe Goofe-berries
ina&;rcut glafs, and put to them water {atiated with Sugar
to fill up the interftices: to day feeing thefe Goofe-ber-
ries ferment apace and make abundance of bubbles, T put
fome of them in aglafs-pot with {fomeof their hiquor,and
having inclofed it 1n the Engine, I continued the fire till
the drop of water did dry away in 6 feconds, with an
inward preflure five times ftronger than the ordinar
pre(fure of the Air. Itcok off the fire, and the Veflely
being cooled, I found the Goofe-berries very well boiled,
foft, and of a good tafte: though the Fermentation had
made them hard and unpleafant to the palate. T included
at the fame time another pot full with frefh Goofe-bérries,
to which I added one part of Sugar to five partsof Fruit:

I found
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I found 'them allofvery ready, and of a very pleafing
tafte, but much more fiweet than thofe that had  been
fermented. '

After T had left thefe two glafs-pots for ten days to-
gether well covered , but not above : full, I faw no
Fermentation in them 3 but the Fruit grew a little mut
{ty in the pot containing thofe Goofe-berries that had
never been fermented 5 but in the other pot there was
no change at all : {o that it feems the Fermentation be-
fore boiling is a remedy againft corruption. I took the
Fruit that grew mufty, and having exaétly filled a léffer
glafs with it, I faltned a good cover to it with a Screw,
this prevented further corruption 5 and-that fame Fruit
in five or fix days began to ferment, and the juyce ran
over, though the Screw pre(l the cover pretty hard.

Anguft 30. 1 opened that fame glafs whole cover was
faftned with a Screw, and having put {ome of the Fruit
and Juyce into a lictle glafs-pot,then having thut all inf the
Engine, I increafed the fire till the drop of water dried
away in 6 feconds, with an inward preflure twelve times
ftronger than the ordinary preflure of the Air.. T took
off the fire, ‘and the Veflels being cooled, 1 found the
Goofe-berries had ; by boiling again, loft much of their
fweetnefs, but their taite was very pleafing, it may be
many people would like it better than before: having
put fome of their Juyce into a glas, and fome of the
Juyce that had not been boiled again into another glafs,
I put them both together iz Vacuo, and I{aw that the
Juyce twice boiled had given over fermenting, becaufe
it did not bubble, but the other did mightily.

From all I have faid n this Experiment I believe T may
conclude: 1. That if we keep Fruit,ias I have faid in
the beginning , that is to fay, if we let them ferment
{oftly 1n Veliels' well ftopt, we -mayiat any time make
with them very good Sweet-meatsata cheap rate, by
the help of the Engine that will foften the Fruit , and
Keep the Spirits from evaporating.  2.-There will be lefs

4
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ed 'fo during: the Fermentation,- 5. If any muftines
appears , we may hinder it by filling up the Veflels and
faftning the cover with a Screw. 4. If the Fermenta-
tion begins again,we may {top it by a new boiling.
Yet this Experiment ought to be continued fome time
longer before we can be affured how far it will go. 1
do not here defcribe the way how to falten a cover to
a glafs with a Screw, fince it is the fame that hath been
fad in Chap. 1. for the Pot GG, and people that would
male a great Trade of that kind, might inftead of glafles
make ufe of high earthen pots.

EXPERIM, IV

Augnft 17, & 18. 1 repeated the fame Experiment .
but inftead of Goofe-berries I made ufe of Plums, 1 boil-
ed fome of them three feveral times, but 1 learned no-
thing worth relating , only that Plums, after, they are
boiled, fermenting with } or } of Sugar, will taite like
Wine ; {tronger and more pleafing than Goofc-berries, .
and I do not queftion but many men will approve of
this pleafant relifh beyond that of moft Sweet-meats. 1
did alfo.obferve, that when I diftilled them in the man-
ner deferibed Chap. 6. Exper.3. they yielded juycein a
greater quantity and thicker than when boiled, as the-
Goofe-berries before-mentioned were.

pi— - = L—

CHAP:I V. !
Experiments to make Drinks,

EXPERIM: L

Vb 22. Tinclnded;, two-or three weeks ago, fome
ripe Goofe-berries in-a great glals, and filled all the

> terftices with water and Sugar : today fecing the Fruit
did ferment apace, 1 took out fome with the, hquor, and
filled therewith 4 of a little glafs-pot 5 thep- 1 ‘made uf?
" of




— e i ——— T e e —————— —_—

:ef NEI# ﬂ{g’tﬂ'ﬂh *;5

of fote of this liquor alone to fill another glafs-pot,
wherein I had put fome frefh Goofe-berries unfermen-
ted : having included thefe two pots in the fame frame |
and in the fame Engine, I advanced the fire till the drop |
of water would dry away in. 2 {cconds, and kept it fo
for a while 3 the inward preflure was ten times {tronger
than the ‘ordinary preflure of the Air. The Vetlels: be-
ing cooled , I found the pot containing the fermented
Goofe-berries to be half empty and migttléily burnt ; but
the Veflel containing the frefh Goofe-berries was f{carce
at all the emptier, though there were in it a good deal
of fermented liquor which had no tafte of butning,
From this Experiment I concluded , that when Wine
ismade o by infufing fruit in water and Sugar, there is
much more {trength in the fruit than in the liquor : fo.
that'the fruit by fermenting comes to be near as apt to
rarifie as Spirit of Wine it {€lf (fee Chap. 6. Exper.2.)
Therefore I thought if I did make Wine with fruit alone
without water, it would be mighty ftrong ; but becaufe
the juyce of Goofe-berries and feveral other Fruits are
too thick to make Wine withal , unlefs they be boiled,
I think that this fcrewed Engine is very necefiary to boil
thefe Juyces, feeing we can perform it without water,
and without evaporating the moft fubtile parts, there-
fore I made the following Experiment.

KX R BTN

F#ly 25. I put ripe Goofe-berries into a Pewter-por,
and having inclofed it in the Engine, I continued the
fire till a drop of water would dry away in 3 feconds,
with an inward preflure ten times ftronger than the or-
dinary preflure of the Air: [ prefently took off the fire,
and the Veflels being cooled, T found that. the Goofe-
berries bad yielded a very red juyce, and that in the
places where the Goofe-berries had been burlt next to
the Pewter pot , they had acquired a very fine purple
Violet colour.

I put this morning fome of the fame ripe Goofe-ber-
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ries with water and Sugar into a glafs Veflel well ftopt 5
and afterwards T put fome of the Goofe-berries, newly
taken out of the Engine, into another gla(s with fome of
their Juyce and : of Sugar; that I might fee which of’
them ‘would ferment fooner and better. '

Augnft 2. Two or three days ago T faw the ‘Goofe-
berries ferment 'in both glaffes much alike , and to day
having taken fome of the Juyce out of the two glafies,
I put them feverally into two Vials, and then I put them:
both together iz Facio, where I obferved, according to
my expedtation , that the! Juyce ‘of thofe Goofe-berries'
that had been boiled; wis much more like the nature of
Wine than the liquor of the other glafs, for that bub-
bled more , and its talte was more pungent and. {piri-
tuous. - 1
Anguft 3. T feparated the boiled Goofe-berries from
their Juyce, and fqueezed them that they might yield
more: I put all that Juyce intoa Bottle which I have
kept ever fince, that 15, near fix weeks, For two or
three days ifvthe beginning that liquor fermented migh-
tily, threw out the Cork ‘and ran over, though 1t 'was
not * full 3 but fince'that timé it hach been much abated,
and now its tafte is very good and pungent, yet it doth
ferment {till, feveral bubbles arifing in‘it, and  itfis not
clarified : this makes me believe that fuch Wine may be
kept for a great while, and thatitis to be feared rather
that it will be too long a making, than that it will grow
four too foor

I put the remainder of the fqueezed Goofe-berries into:
another Glafs with water and a little Sugar: this in lefs
than 24 houts'began to ferment very violently , and in
a fortnight the liquor was pretey. well cla rified and goods
to drink , bt not {o {trong as that without water, and.
I believe alfo it would have grown four in a fhort time.
This Experiment wasmade by guefs and without Scales 5
but [ gueft the fruit to have been dbout of the weight
of the water, and the Sugar ..

From this Experiment we fee thatthe fame fruit, by

means.
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means of this Engine, may afford two forts of Wine 5 the
one to keep long, and the other to drink quickly.

EXPERIM IIL

Auguf? 5. I took fome of the Juyce of the Goofe-ber-
ries above-mentioned, in the time it did ferment moft
briskly , and having' put it into-a little glafs-pot, and
then in the Engine , I continued the fire till the drop of
water would dry away in 10 feconds, with aninward

reflure three times {tronger: than the ordinary preffure
of the Air. - I found that the liquorihad gota tafte near
to that they call in Frasice: raifiné ; and it! was pleafing
to drink, and apt to quench thirft. Then that I might
know whether the liquor had  been much altered by
boiling in the Engine, I put fome of itinte a little glafs,
and took fome alfo outof the great Bottle thatiwas a
fermenting:, and having put it into another glafs, I in-
cluded them beoth at the fame time## Vacuo, and found
that the liquor which I had fer upon the fire during its
fermentation, did not bubble fo much as common water
would do; but the other liquor did at the very frlt
fuction rife all into bubbles,

From this Experiment [ guefs : 1. That by boiling 'a
Liquor , whilft it ferments, we may quickly take away
the ill quality it hath to generate winds, and caufe pains
in the Belly. 2. That fuch a liquor would not hurt the

'Head neither, as Wine doth, becaule the Spirits are not

yet quite {0 loofe, asthey are in Wine : and thisappears,
becanfe the Wine boils in fome meafure iz Facuo Boy-
liawo , but this liquor doth hardly yield any little bub-
bles.; 3. That fuch a liquor would not eafily dye, fince
the Spirits can {o hardly extricate themielves: And laft-
ly, Tam very apt to believe that it would be a good
nourifhing and {trengthning Drink , fince Bread is. rec-
koned to be the ftaff of life which is put into the Oven,
even during its fermentation : yet we muft expett fur-
ther Experiments before we can have any certainty of it;
inthe mean. time we may be fure that fuch drink may be
got ready pretty {oon. EXPE-
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| | EXPERIM IV

| Auguft 17. I took Juyce of Plums diftilled after the

| - manner to be defcribed Chap. 6. Exper. 3. and becaufe it

f was thickér than that which is drawn without diftillin
(for the Juyce which remains in the heat with the'fruit,
is thereby continually attenuated) I thought I fhould ufe.
more heat to attenuate the fame : therefore having fhue
it after the ordinary way, I continued the fire till the
drop of water would dry away in les than 2 feconds,
with an inward preffure twelve times {tronger than the
ordinary preffure of the Air: I took away the fire, and
the VE?E s being cooled, Ifound (contrary to my expe-
¢tation) that the Juyce was become almoft all folid from
the top to the bottom of the pot, and that it was turned
into a black {tuff much burnt which : could eafily be
powdered between ones fingers; yet there were many
cavities full with a vety fluid liquor, which had fuch an
acrimony, that the Tongue could hardlyendure it : {o that
the heat did work upon that Juyce almoft the fame
effect as the Runnet doth upon Milk.

I have kept for two months together fome of the fame
diftilled Juyce of Plums, and I found that it was not at
all grown hard , as that which had been in fuch a great
heat was 5 but it hath fermented very little in compari-
fon with thofe that are more fluid.

ThisExperiment fhews that the degree of heat is to be
well obferved in making Drink, not to give too much
dor too little : and that diftillations of Juyces may in-
deed prove very good to make clear Cakes, Gellies, Sy-
rups, &c. but for Drinks , ordinary boiling, as I have
faid of Goofe-berries, will do better: yet in time it may
be, fuch thick Juyces will make fironger Wines than
thinner ones3 but I am afraid that will require many

years,
EXPERIM ¥V

B Anguft 17, 18,&e. 1 kepet- Juyces of Plums to make
g the
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the fame Experiments, as I have faid of Goofe berries 5
but I think it needlefs to give the particulars of them,
becaufe I learnt nothing new by them, but that Damfons,
if they be not too ripe nor over-boiled, will make Wine
much ftronger than Goofe-berries : and  that having
mingled a little Juyce that was a fermenting with a
Botile of Juyce newly drawn ,. this mixture did , like a
¥erment, haften the fermentation in the faid Bottle:

CHAP/I-VE
Experuments ﬁ}r Chymifts.

EXPERIM I

Vly 13. Dr. Slare, Fellow of the Royal Society, had
a mind. to try whether the Engine could not be ufe-
ful to draw quicﬁiy the moft {tubborn Tinctures in Chy-
miftry 5 therefore we put into a little glafs pot Salt of
Tartar with refified Spirit of Wine: into another pot
we put Amber with fome of the fame Spirit of Wine.
We continued the fire till the drop of water would dry
away in 3 feconds, with an inwardp preffure twelve times
ftronger than the ordinary preflure of the Air , and then
we did put it out prefently. The Veflels being cooled,
we found in the fir{t pot that the tin¢ture of Tartar was
as {trong as it could have been made in a months. time
after the ordinary way, and its talte was lixivious 5 .in
the other pot the tincture of Amber was a great deal
ftronger than ufually it is,

EEXPERITM TT

July 15. Dr. Slare had alfo a mind to make a tryal of
the tinGture of Antimony ; the fire was lighted by 10! of
the clock in the morning, I continued it till the drop of
water would dry away in. 2 feconds , with an inward.
preflire twelve times. {kronger than the ordinary pfr{:f-

urc
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fure-of the ‘Air :-1 took off fome part of the fire, fo that
the heat being diminifhed , the drop of 'water did' eva-
porate but in 3 feconds, and nothing could get out of
the Engine 5 1 kept the fire much about that fame ftrength
till 1! in the afternoon, then I left it till about three of
the clock, at which time T found the Veflels much'codl-
ed; and the fire almoft out. ' I lighted it again, fo that
the drop of water would evaporate in 1! {econd, and
then I faw again fomething get out through the little
Valve P, and I took off fome of the fire till the drop of
water would dry away but in 2 feconds, and then the
Engine was very tite again. [ let the fire go out of it
felf, and found that the Vinegar had drawn a very little
tinfture from the Antimony, though the heat had been
much ftronger and longer than in the former Experi-
ment for the tintture of Salt of Tartar.

A while after when I would empty the pot, I'found
that the Antimony was come into a lump as if it had
been melted , and that the upper part wasred , and the
bottom blackith 3 fo that it feems the tinture had been
drawn and then precipitated.

We did alfo take notice of a great difference between
Spirit of Wine and diftilled Vinegar 5 for in Exper. 1.
the heat had given fuch a great {trength to the Spirit of
Wine to expand it felf, that moft of it had run over from
the pot which was thereby above half emptied : but on’
the contrary, the Spirit of "Jint;%ar had been fo little able
to expand it felf, ' that'the preflure in the Engine being
equal, if not {tronger than that in the pot, this'was not at
all emptied, but'ftill full to *, though the heat had been
ftronger thanupon the Spiritof Wine, and the preflure
in the Engine had been equal in both Experiments.

£ Rl RIAM o 4 L

Affg:ﬁ e | put fﬂl‘!‘!t“ Ru&i&*ma_l:}f into a Jpng g]aljr:'-l\ﬁfj
but ‘it was held ip by 2 Wyre-Diaphragme, {0 ‘that it was
diftant from the bo#iém- by a“third part of the length'of
thelpét 7 F Kindle Al el tbwarddthe icop 'of the Fiit




A New, Digefter: 41
gine, that the bottom remaining cold , the vapors of the
Rofemary might condenfe in the bottom of the pot: I
continued the fire till the dtop of water upon the cover
would evaporate in 6 fecondss but the bottom was al-
moft cold. Afterwards I found that.the Rofemary had
yielded fome red water and pretty fragrant, about the
weight of a dram, and befidesthat two or three drops of
effential Oyl of a very {weet fmell, and of a contexture
fomewhat like Butter , being thicker than Oyl ufeth to
be.

This way of diftilling is to be preferred to the ordi-
nary ways: 1. Becaufe there is no danger of lofing any
thing. 2. Becaufe the vapors may defcend more eafily
than get up : So that being put in motion by the
gentle heat of the Balweum Marie, and prefently fal-
ling down by their heavinefs, they can preferve their
own nature much better than when, being expofed to
a fire lefs kind, they mult receive from it a motion
ftrong enough to raife them to a confiderable height,
which can hardly be done without altering their nature.
3. In ordinary Diltillations there fticks always fome Oyl
to the head , which doth not come into the receiver ;
but here there is no fuch danger, fince there is no head,
the receiver ferving for both, doth immediately receive
all the vapors that are freed from the {ubject.

The Diaphragma I made ufe of for thefe Diftillacions
1s expreft Fig. 3.

BB. Is the Diaphragma made out of Wyres.

AAAAAA. dre threelitile feet to keep it up at fone

diftance from the bottom.

CC. Is another Wyre faflned to the Centre of the

Diaphragma , and reaching io the top of the

" Glaff, that after the Operation is made, we may
draw out the Diaphragma with the matters
abowve it , and leave the diftilled Liquor alone
in the Glafs.

We might alfo order our Veffels to be calt after a
Circular fhape, asin Fig. 4. for fetting one end in fthc

ire,
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fire, and the other end in cold water, all the vapors
would condenfe there , and the volatile Salts might ftick
in the middle, as in ordinary Diftillations. We mighe
alfo order our Veflels, as in Fig. 5. where the Pot GG
hath its aperture 11 out of the Engine AA: [o that the
faid Pot might be quite filled with the matter to be di-
ftilled : for applying a deep cover BB to the aperture 11,
the vapors will all defcend and be condenfed in the faid
COVer.

The Pot muft be f{krongly foddered to the Engine at
the aperture SSto keepin the water contained in the
fpace TTTT between the Pot and the Engine.

The little Pipe HH muft be fhut with a Screw 1nftead
of weight, as you fee in the Figure.

There thould be fome kind of Iron box faftned to the
Engine AA to keep fire toit.

Laftly’, The whole 'thing ought to hang almolt ix
Zquilibrio by the Appendices CC upon the two Pillars
RRRR, that it might eafily be turned upfide down.

By that way we may fave the trouble of opening the
Bulnenm Marie, and fothere will be no neceffity to let
it cool at all, becaufe we may look into the Pot atany
time, 2>+ put new materfals into it , withcut giving any
way to the water in the {fpace TTTT to fly ont. And
befides, the cover BB may be made of glafs ; and fo we
can obferve the procrefs of the diftillation.  We mayalfo
(for Operations that require to be made in great quanti-
ties) tye four or five fuch Engines together in a great Iron
ring, and place the fire in the middle of them: fo that
the f2me fire will heat them all at the (ame time. By this
means perhaps Bread may be baked very cheap and very
good with Sea-coals. And fuch an Engine, though never
{o great, may eafily be filled and emptied by turning it
upfide down , becanfe it hangs iz Aquilibrio 5 but Lk
confcs [ have not yet tryed it fo far.

EXPERIM T¥F:

Augnft 1o. T took three ounces of Cinamon,. and ha-
wing
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ving (et them in the fame manner, as the Rofemary lately
fpoken of, I continued the fire till the drop of water
would dry away in a minutes time 5 but I found after-
wards that almoft nothing was drawn out of the Cina-
mon. I put the fame Cinamon in again,and I continued
the fire till the drop of water would dry away in 2 fe-
conds upon the cover 5 but the bottom of the Engine
was laid in cold water, which [ did renew from time to
time, (o that the faid bottom got very little heat: that
time I got about five drams of a whiti(h liquor with {ome
fmall drops of Oyl {wimming at the top 5 there was allo
fome Oyl fticking to the fides of the glafs , and being
feparated with a Knife, did alfo {wim at the top of the
liquor. It is fomewhat probable, that the Oyl drawn
after that way, is not {o heavy as that which 1s brought
hither from the Eaff-Indies, and fo mingling with the
Phlegm, it makes it whitith 5 and that Phlegm having
Oyl mixt with 1t 1s {o fragrant, that it doth aromatize,
there being allowed a greater quantity than of pure Oyl,

X P ERIM F.

Awguft 12, I put Anileeds into a glafs pot, and fome
leaves of Rofemary into another, then I poured water
nto both of them to fwim over the matter. I had a
mind to know whether the effential Oyl would not be
extracted asthe Gelly is extracted from bones. I thought
that the particles of water, infinuating between the parts
of the Plants, would give occafion to the particles of
Oyl to get loofe, and that thefe would afterwards ga-
ther at the top of the water. I continued the fire till a
drop of water would evaporate in 10 {econds, and then
I put it out. I found thie matter much more fragranc
:,Dha;l before, elpecially the Rofemary, but 1 found no

: Ly :

Auguft 13. I repeated the fame Experiment with Role-
mary inone pot, and Cinamon in the other : [ increaled
the fire-till the drop of water did evaporate in 3 feconds,

G -2 and
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and prefently 1 took it off. The Veflels being cooled, I
found the Rofemary rather of a ftinking than of a fiveet
fincll : from whence I concluded, that the excefs of heat
had fpoiled it , fince in the former Experiment a lefler
heat had made it more fragrant : Sol cannot tell whether -
by feveral Experiments we might not meet with fome de-
gree of heat that would make it much better and apt to
yield more Oyl by diftillation, and more eafily than
ufually it doth.

The Cinamon being a harder body was not {poiled at
all 5 but I do not believe that it would be profitable to:
prepare it {o, unlefs we could find a degree of heatmore
fit for it.

This is all T have done about Chymiftry , to which I
think [ may add, that this Engine may, without doubt,
be of good ufe in thofe Operations that require a gentle
and equal heat on all fides 3 becaufe the hottelt water
afcending continually, will communicate the heat every
where ; it will be good alfo to keep the fame degree of
heat for a great while, becaufe the great quantity of wa-
ter to be heated and cooled will hinder the inequalities
of the fire from being fo remarkable upon the included
matters. For example : If the fire comes to be fomewhat
ftronger one time than another , it will come to- pafs,
that the ftrength of the fire will be abated before it hath
done any great effet upon the Engine and all the water
contained in it3 and fo when the fire comes to be weaker
than it ought to be,, yet the heat will be kept a great
while in the Engine, that you may have time to make a
hetter fire. This confideration hath given me a mind to
apply it for hatching Chickens, and I verily believe that
the thing would fucceed: T would fet the Ball of an
Hermetically fealed Weather-glafs under a Hen among(t
the Eggs, and fo the Pipe of the faid Glafs reaching out
of the Neft, may fhew the degree of heat ncceflary for
that Operation : then I would include that fame Wea-
ther-gla in an Engine (o accommodated with glals win-
dows, that people might fee what paffeth imit5 the

Eggs
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Eggs in glas pots well ftopt fhould be incladed in the
fame Engine, and fo we may obferve the degree of heat
by the other glafs, that 1t be jult the fame with that when
it was under the Hen, and alfo may fee when the Chic-
kens are hatcht, becaufe this Operation 1s very gentle,
and requires neither great preffure nor heat. Engines
for that purpofe may be made of Lead , {o that they will
be big and cheap. 1 had a mind alfo to try whether the
preflure might haften the formation of a Chicken as well
as it doth the coétion of meat 5 but I have given over
fuch defigns, feeing I could find no leifure togothrough

with them.

CHAP. VIL
Experiments for Dyers.

EXPERIM I

Ecaufe in the fecond Experiment of the fifth Cha-

pter I had fome thoughts that the Goofberries had

drawn a fine purple colour from the Pewter, I had a

mind to fee whether Currants, being red already, would
not make a finer colour : Therefore

Auguft 3. 1 put feveral fmall Pewter Plates into a glals
pot with fqueezed Currants: I continued the firé till the
drop of water would dry away in 3 feconds, with an
inward preflure twelve times as ftrong as the ordinary

reflure of the Air. [ found afterwards that Currants,
inftead of making a finer colour than Goolfe-berries, had
but a pale liquor, and much talte of Empyreume.

I had at the fame time put fome black Cherries into
another pot, and I found the colour of their juyce migh-
tily abated : this made me guefsthat fire doth very much
alter the colours of moft Bodies it works upon, by giving

colour to thofe that had none, and taking it from thofe
that
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that were coloured afore : and I believe that in Chap. 5,
Exper, 2. the Goofe-berries that were burft againft the
Pewter had got more colour than the reft, meerly be.
caufe they had endured more heat : Therefore it is like
enough , that if by means of this Engine we apply much
heat without walting the Bodies away, we may ufe for
feveral Tinctures fuch Materials as we could never have
done by the ordinary ways.

Bk KB R ar 1T

Auguft 4. 1 took Juyce of Lemmons, and inclofed it
with {ome (mall Pewter Plates in a glas pot; and having
increafed the fire till the drop of water would evaporate
in 1o feconds, with an inward prefiure three times ftron-
ger than the ordinary preflure of the Air, I found that
the Juyce of Lemmons had drawn no tinGure from the.
Pewter, though it be much more acid than that of ripe
Goofe-berries.

Auguft 7. 1 repeated the fame Experiment with the
fame Juyce of Lemmons, and I increafed the fire till the
drop of water would dry away in 3 feconds, with the
mward preflure twelve times {tronger than the ordinary
preflure of the Air: T left fome fire to keep the heat lon-
ger, and I found that the Juyce of Lemmons had got ne
talte of Empyreume, nor taken any tincture from the
Pewter, but it lookt a little yellowifh: from thence I was
more fully perfwaded, that the colour of the Goofe-
berries Chap. 5. Exper. 2. had not been drawn from the
Pewter.

I had put at the fame time fome fqueezed Goofe-ber-
ries into another pot, and I found them to be burnt fo
much, that one counld hardly {wallow them : their colour
was reddifh, but nothing near fo fine as that céap. 5,
Exper. 2. {o that it appears, that the excefs of heat may
be very hurtful : having ftained my hands with that burne
Juyce, it ftuck fo faft , that [ could not get it off in five
days, though I wafht it wich Sope pretty often’, {o that
perhaps fuch liquor may prove a good Vehicle to make
colours penetrate and ftick well. EXPE-

e ——————
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EXPERTAM IIL

Auguft 16. Mr. Mayre a Dyer brought me fome pul-
verized rubia tind orum,we putitinto two glafs pots with
fome pieces of cloth and water 5 and to one of them we
added a little Brandy : we increafed the fire till the drop
of water would dry away in 3 feconds, with an inward

preflure 12 times {tronger than the ordinary preflure of the

Air 3 this was'done in half an hours time : I took off the
fire quickly, and the Veflels being cooled, we found the
red colour {poiled and turned yellow: the pieces of cloth
had their texture quite deltroyed, and might be torn very
eafily , though in the ordinary way, fuch cloth may be
boiled for {everal hours together without danger.

From this Experiment we {aw that the rubia tiniorum
nor the cloth cannot endure {uch a {trong heat.

Mr. Mayre had a mind aftérwards to {ee whether Co-
chenille would give all its tindture withont being grind-
ed ; therefore he put three grains of Cochenille very en-
tire into a glals pot - with three ounces and half of water,
and at the fame time he put into another pot fome coarfe
Cochenille that is fold eight times. cheaper than the o-
ther, and therefore he put eight times greater quantity of
it in proportion to the water. - Having increaled the fire,
as in the former tryal with rabiz tindoram, we found
in the fir(t glafs that one ofthe gramis of Cochenille had
been quite diffolved, and that the two remaining had
loft all their colour, and were turned black : the liquor
was of a fine red colour ;5 but in the fecond pot the tin-
¢ure was {tronger and deeper.

From this Experiment it appears,. that by the help of
this Engine one may fave all the labour of grinding the
Cochenille and all the walting of it, and perhaps coarfe
Cochenille will give much more tinCture than ufually it
doth.

I madeatryal with thefe Liquors toknow whether the
Pneumatick Engine would help Tintures to penetrate

better into the cloth: T puta piece of cleth into one of

i
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the liquors, and having fet it fo 7» Vacuo, I faw, accord-
ing to my expcctation, that a great many bubbles of Air
got out-of the cloth, fo that I'was in great hopes that the
tin¢ture getting nto the place of that Air, would pene-
trate cvery where : yet having let in the Air again, and
expreft the humidity from the cloth, 1found that all the
colour was gone too : from whence I concluded, that it
is not enough to have the colour infinuate between the
hairs of the cloth, but that it muft get into the hairs
themfelves; and this cannot be done , unlefs all the little
particles every hair is made of, be rarified and expanded

by heat, which is much more powerful for that than any
Vacuume can be.

H'X P E R I M -TF,

Auguft 18. I put two pieces of cloth into two glafs
pots3 to one of them I added {ome tinfture of coarfe
Cochenille , and to the other Juyce of Prunes diftilled
after the manner defcribed €bap. 6. Exper.3. Ipreftthe
fire till the drop of water would dry away in 42 feconds,
with an inward preflure fix times ftronger than the ordi-
nary preflure of the Air: then I took off the fire quick-
ly for fear the cloth (hould be {poiled : the Ve(lels bein
cooled, I found both the pieces of cloth good ftill an§
well dy'd, the Juyce of Prunes having penetrated as well
as the tinéture of Cochenille 3 but the tinéture of it was
of a deeper red and nearer to abrown colour: the Juyce
it {elf was much altered, for 1t was Violet before ; it was
grown alfo much more liquid and watry. -

From this Experiment it appears , that this Engin
keeping things for a great while in a great heat without
damage, and hindring the molt fubtile parts from getting
away , as ulually they do, may be fit to inlinuate into -
cloth fuch liquors as are reckoned to be too thick and
glutinous; as 1}191311}%:6 of Plums 155 becaufe for dying
there 1s no need of good tafte. :

Mr. Mayre thinks there would be no need of an in-
ward pot, and {o I believe the aperture of the outward

Engine
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Engine might be left leflerithan the cavity , asyou may
fee Fig.6. Yetif they would dye clothin’it, the aper-
ture HH fhould be left wide enough to convey the cloth
into the cavity AA, and this Engine fhould alfo hang
in Hiquilibrio by its Appendices CC for the conveniency
of filling and emptying the fame. :

—— —

CH A P.; VIIL

Experiments #pon barder. Bodies;. as Amimr,
Ivory , &c.

Have made other Experiments upon harder bodies,

as Amber, Ivory, Cow'’s horn, Tortoife-fhells ; but

ecaufe I have found nothing yet 'that may be brought

to ufe, I will not be tedious in. relating the Particulars

of thofe Experiments 3. therefore 1 f{hall only fet down
fome few obfervations which they afforded.

1. Amber could never be melted whatever degree of
heat I made ufe of, though I filled the Engine with
Pitch and Sand inftead of waters and I prelt the cover
with eight Screws inftead of two. I could indeed fepas
rate feveral fubftances from it, as Balfam, Fumes, and
Terreftreities 3 but - that cannot ‘be called melted Am-
ber, fince it hath loft feveral proprieties belonging to
Amber : for if we diffolve thefe fubftances witl% Spirit
of Turpentine , they cannot be brought to any confide-
rable hardnefs by evaporating the Spirit, and an indif-
ferent heat will {often them again.

2. Mr. Boyle having given me {ome Copal Gum to
try what it would do, 1 found indeed that it could be
melted without being much altered 5 but when I would
apply the fame to facilitate the melting of Amber, I
found that it would not do: Iwould, for the fame pur-
pofe, make ufe of Gum Tragacanth, Maftich, and Rofin,
but it was all in vain :. fo that I believe one may be fure

H that
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that the melting of Amber requires a fironger and quick-
er heat than this Engine can give.

3. Though Cows horn feems to be a more glutinous
matter than bones are , I could never make any gelly or
glue with it, though I bave put the {ame over and over
again in the Engine upon the firg, even four times fues
ceffively.

4. 1 could never make Ivory foft and glutinous, though
I have boiled it feveral ways, and in feveral Menftruuzms,
as Greafe, Oyl, Beer, and Water; I could draw a fine and
tranfparent Gelly from it, byt the body remained brittle.

5. Tortoife-fhell cannot be foftned by boiling in Oyl 5
but in Spirit of Wine it fwells, and hath a great many
cavities lake a Sponge.

6. Cows horn and Toertoife-fhell having been with
water expofed to'a heat that drys away the drop of wa-
ter in 3 feconds, with an inward preflure twelve times
fironger than the ordinary preffure of the Air, they
come to be fo {oft , that they do- not grow hard again
but in three or four days time 5 and this perhaps might
be of fome ufe, and give more conveniency to work
thofe Materials than when they are heated only after the
ordinary way s but I muft confefs that they will after
wards be more brittle than before : and I have feen once
two pieces of Tortoife-fhell that had been by beiling fo
well glued to one another, that after they were hardned
again, they would rather break in other places than be
feparated. v i

CHAP
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CHAP. IX

A Caleulation of the price that a good bigEngi ne jhay
come.to, and of the profit it may afford.

Ecaufe people are loth to meddle with new In-

ventions, left the expence fhould be greater than

the profic to be got by them, I wi'l fubjoyn here a cal-

culation of the price which a good Lngine may come to,
and of the profit that may be got by it.

I have been at an Iron-mongers houfe, and there I
caufed a calt Iron Pipe to be weighed : This being fix
uches in Diameter and two foot long , and , without
doubt, ftrong enough to endure an inward preflure
twenty times {tronger than the ordinary preflure of the
Air; This Pipe, I fay, did weigh but 57 pounds: fo
that fuch another Pipe 12 inches in Diameter, and as
{trong proportionably to its bignefs, will weigh but a-
bout 228 pounds : But let a covered Veflel weigh 250,
yet it will not come to 48 fhillings, feeing the Merchants
can with good profit afford fuch Metal at two pence half
penny a pound. | '

Now if the cover and the Vefiel were ground to one
another, and that in a Country where Work-men are
cheap, the grinding will {carce come to two fhillings.

Then the Iron pieces DD with four Screws (lelt two
fhould not do enough) and the Iron rod LM may be
afforded much under five fhillings, efpecially if made in
the Country and in numbers.

Five fhillings would alfo be a great deal too much for
fetting the Pipe HH, and fitting a Valve to ic.

The inward Pot GG of caft Iron, orglas, or ftone-
pot might alfo be got under 20 fhillings ftrong enough
and big enough to hold 8o.pounds of water : I confefs
it would be a hard matter to make a Glafs {o big; buc
in{tead of one they may make three or four to be fec in
the fame Frame one abcve the other : So that we may

H 2 be
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be fure that a Merchant may with good profit afford

fuch Engines ready -in good condition at 4/ fterling -
apiece.

Now fuch an Engine is able to make above 50 pounds
of the Gelly at a time, and may do the fame quantity at
lealt twice in 24 hours, (for [ have tryed that my great
Engine , which s 6 inches in diameter, may in lefs than
an hours time be heated enough to make Gelly of Bones)
therefore one may make 1o0o pounds of Gelly every
day. | :
}{\IDW in Paris where people conftantly keep Gelly
ready tofell , the price of it is 20 pence a pound 5 but
in London, where they make none, unlefs it be be{poken,
Apothecaries ufe to fell it at 2 fhillings a pound 5 there-
fore it would be a very good thing for the Publick , if
any one would fell Gellies for a groat a pound : yet at
that price the aforefaid Engine would make Gelly for
above 33 fhillings every day.

The fire will not come to fix pence, and the bones
with fome Harts-horn might be got cheap enough too,
fince it is not neceflary to fhave them for this Engine,
and alittle Sugar ferves for Gellies: yet let the expence
come to 13 (hillings a day,there will be fill 20 fhillings
profit for the Owner of the Engine , and foin four days
time he'will be fully requited tor his firlt expence, and
one man alone may at the fame time keep five or fix fuch
Engines at work for feveral ufes, whereof {ome perhaps
will pfove more profitablé than the making of Gellies':
Therefore' we muft not queltion but thofe that wall fec
upon fuch things, may make their own profit very well,
and at the fame time do a- great fervice to the Publick. I
have not therefore thouglit it right,in a thing of fo general
ufe, thata man by virtue of a Patentfhould hinder'other
people from working that may perhaps have more skill
in doing things good and cheap; and I have inftruted
Mr. Mayor, a Founder, in O!d Bedlaw: how to make thele
Engines-of calt Brafs, {fo that any bady may fce them

and buy them of hinx
Poftfeript,
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POSTSCRIPT.
O&or Edm.King,Fellow of the Royal Society, ha-
ving got one of thefe Engines, for a greater fecu-
rity and conveniency, caufed the rod LM tobe fitted in L
with a Joynt, fo that it muftalivays fall upon the Pi
HH, and there is no danger that the Valve P may ﬂfe
off and fpoil the Operation : he hath alfo caufed aBricE
Furnace to be built on purpofe, fo that 1 have lately
tryed whether by that means the expence of coals would
be lefs than in my Chimney-corner (fee pag. 6.) but I
have found, contrary to my expectation, that the ex-
nce is much greater im his Furnace: the rcafon of
which probably 1s, becaufe in his Furnace the coals did
not at all touch the Engine , but remained at a littJe di-
{tance below, as in ordinary Sand-Furnaces the cdals do
not touch the Pot 5 but in my Chimney the coals touch
the Engine almoft allalong, and thereby may the bet-
ter heat it, It is therefore likely, that it would be bet-
ter to build Furnaces, o as to have the coals touch the
Engine all along one fide : It would be better allo to
have them made of Iron plates, becaufe a Brick Furnace
requires much fire to be throughly heated, unlefs it be
kept at work conftantly.

Mean while the Dofor hath made feveral Experi-
ments with his Engine , having this conveniency , that
there is no need of blowing the fire. Befides many good
difhes of Meat and Fifh, he hath prepared feveral Medi-
cines , and found that in this Engine the Operation may
be performed in lefs than the tenth part of the time that
is required in his other Furnacess and yet fome of them
are much {tronger than ordinary.

We have feen that Harts-horn in Winter time, being
boiled with twelve times as much water, will turn 1t all
to a Gelly : fo do the bones with above four times as

much water, which is at leaft as much again as I had
found
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found in Summer time.  Upor this occafton I will mention
two other Particulars which do not firccéed in cold , as in
hot weather & The Jir(t 75 the Fermentation of Bﬂ#ﬂ.}'ﬁm‘(g#
of Chap. 3. Exp.8. which is not 5 well performed in Winger.
The fecond is the quantity of fire required in. fuch Openg-
tiony 5 {/‘ r I have found by my Engine that Mitton way'be
Yery peld dreft , and the banes fofined with fiue oymres of
coals in Summer time 5 but in Winter the fame effelt cannor -
be produced with lefS than fix ounces and half.

We have feen that it 15 not neceflary to put in the
Engine all the water to be congealed; but putting equal
weight of bones and water, after the Operation your
water being mingled with three times as much frefh wa-
ter, will turn it all to a Gelly : fo the Gelly to be made
with an Engine, and therefore the Cprnﬁt to be got by
it, is much greater than I have faid hap. 9.

I have found that an old Hat » very bad and loofely
made , being imbibed with Gelly of Bones, is become
very firm and (Gff : {o that it is likely , if fuch Liquor
fhould be ufed in making Hats, they would be extraor-
dinary good, 5

The Do&or’s Engine having already given occafion
to thefe Experiments, I doubt not but when the thin

1s made common, a great many more Ulfes of it will be
found in a fhort time,

FINTS
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