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A new Frigorifick. Experiment [bewing, how a confiderable
degree of Cold may be [uddenly produced without the help
of Snow, Ice, Haile, Wind, or Niter, and that at any
time of the year,
0PeQ s fubject willit felf, *ds prefumed, without any

A\ other Preamble, {peak the Caufe, why this prefent

d Paperis publifl't at this (unufual ) time of the

Yl Yaler Month: though, by the by, it may not be amifs to

e add on this occafion, that the Publifher of thefe
Trafls never meant {o to confine himfelf to a Sez time, as not
to retain the Liberty of taking any other, when there is occa-
fion. Andthere being one given him, before another Month
is come in, hedoes without any fcruple or delay comply there-
with, prefenting the Curious with an Experiment which he
thinks is both feafonable,and will not be unwellcome to them;
furnifh’t out of the Ample Magazin of that Philofophical Bene-
fator, the Noble Mr. Boyle ; Concerning which, thus much
is further thought requifite to intimate on this occafion, that
it, and fomeochers of the fame Gentlemans, that have been,
and may be, mentioned in the Tranfaftions , belongto certain

Treatifes,the Author hath lying by him;but that yet he denys not
Mm to
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to communicate them to his Friends, and'to allow themto dif~
pofe thereof, upon a hope, that equitable Readers will be ready
to excufe,if hereafter they fhould appearalfo in the Treatifes
they belong to, fince he confents to this Anticipation, but to
comply with thofe,that think the imparting of real ard practi-
cal Experiments, may do the Publick fome Service, by excite-
ing and aflifting mens Curiofity in the interim,

As for the Experiment, you {awthe otherdayat my Lodg-
ings, though it belongs to fome Papers about Ce/d, that(you
%now) could not be Publifh’c, when the reft of the Hiffory came
forth, and therefore was referved for the next Edition of that
Book ; yet the Weather having been of late very. hot, and
threatning to continue fo, 1prefume, that to give you herein
compliance with your Curiofity an Account of* the Main and
Practieal part of the Experiment, may enable you to gratify
not onely the Curious amoung your Friends,but thofe of the
Delicate, that are content to purchafe a Coolnefs of Drinks
at a fomewhat chargeable rate.

Youmay rementber, thatthe Spring before the laft, T fhew'd
you a particular Account of a way,. wherein by a certain. fub-
tance obtain’d from Sal Armoniack, 1 eonld prefently produce
a confiderable degree of ¢v/d,and that with odd Circumftances,
without the help of Snew, Ice, Niter &c.. But that Experiment
being difficult and coftly enough, and defign'd-to afford men
Information, not décommodstions , 1 afterwards tryed, what
fome more cheap and facile mixtures of likely Bodies with Sa/
Armoniack would do towards the Produ&ion of Celd, and. af-
terwards 1 began to confider, whether to that purpofe alone
(formy firft experiment was defign’d to exhibite other Phaeno-
menk too ) thofe mixtures might not without inconvenience be
omitted: and I.was much confirm’d in my conje&ure, byan
accident, which was cafually related to me by a very Ingenions
Phyfician of my acquaintance, butnot to be repeated to you
§nffcw words, though he complain’d, he knew not what to make
of it.

Among the feveral ways, by which T have made infrigidating
Mixtures with Sal Armoniack, the moft fimple and facile is this:
Take one pound of powder'd Sa/ Armeoniack, and about three
Piats (orpounds ) of Water, put the Saltinto the Liquor, ez
theraliogether, if your defign be to produce an intenfe,though

but



(257)

but a fhort coldnefs; or at two, t7hrec, or four feveral times, if

oudefire, thatthe produced coldnefs fhould rather laft fome-
what longer than be fo great.  Stirre the powder in the Liquor
with a ftick or whalebone ( or fome other thing, that will not
be injur'd by the fretting Brine, that will be made ) to haftes
the diffolution of the Salt ; upen the quicknefs of whichde-
pends very much the intenfity of the Cold , that will enfue up~
on this Experiment. For the clearing up whereof, Ifhallan-
nex the following particulars.

1. That a confiderable degree of Cold is really produced
by this operation, is very evident: Firft; to the touch; Secoadly,
by this, that if you make the Experiment (s for thisreafon I
fometimes chufe to do) ina Glafs-Body or a Tankard, you
may obferve,that, whilft the Solution of the Saltis making,the
outfide of the Metalline Veflel will, as high as the mixture
reaches within, be bedew'd (if Imay fo fpeak ) with a multi.
tude of little Drops of Water,as I have * elfewhere fhown that
it happens, when mixtures of Snow and Salt,be- . Hiftor
ing put into Glaffes or other Veffels,the aque- of Cold 7
ous vapors,that fwim to and froin the Air, and ’
chanceto glide along the fides of the Veflels, are by the cold-
nefs thereof condens'd into Water,  And in our Armoniack
Solution you may obferve, thatif you wipc off the Dew from
any particular part of the outfide of the Veffel, whilft the folu.
tion does yct vigoroufly goe on, it will quickly collect freth
Dew, which may be fometimes copious enough to run down the
fides of the Veffel, But Thirdly, the beft and fureft way of find-
ing out the Coldnefs of our Mixture is that,which I fhew’d you
by plunging into it a good feal'd Weatherglafs furnifh’t with
tincted Spirit of Wine.  For,the Ball of this being putinto out
frigorifick mixture, the Crimfon Lignor will nimbly enough
defcend much lower, than when it was kept either in the open
Air, in common Water,of the fame temper with that, wherein
the Sal Armeniack was put to diffolve.  And if youremove the
Glafs out of our Mixture into common water, the tin¢ted Spi-
ritwill, (as you may remember, it did) haftily enough reafcend
for a pretry while, according to the greater or lefler time, that
it continued in the Armoniack Solution. And this has fucceeded
with me, when inftead of removing the Mixture into Common
Watcr, I'removed it into water newly impregnated with Sa/¢-
peter. Mm 2 2.The
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2. The Daration of the Cold, produc'd by this Experiment, depends upon
feveral Circumftances ; as Firff,upon the Seafon of the year, and prefent tem-
perature of the Air ; Yor,in Summer and Hot weather the Cold will fooner
decay and expire. Secondly,upon the Quantity of the Salc and Water : For,
if both thefe be great; the effe® will be as well more lalting, as more confide-
rable, T hirdly for ought Lyet know,we may here add the Goodnefs & Fitnefs
of the partienlar parcel of Salt that is imploy'd : for, though it be hard to dif-
cern beforehand, which will be the more,and which the lefs proper . yet fome
trials have tempted me to fufpect, that there may be a confiderable difparity,
asto their ficnefs to produce Cold, betwixt parcels of Salt, that are without
fcruplelook’tupon asSal Armoniack:Of which difference it were not perhaps. .
very difficult to aflign probable reafons from the Nature of the Ingredients
of this compound Concrete,and the waies of preparing it.But the Duration of
the Cold may be conceived to depend alfo, Fourthly,uponthe Way of putting
in the Salcinte the Water For,if vou caftit in all at once the Water wil foon.
er acquire an intenfe degree of Coldnefs; but it will alfo the fooner return to
its former temper ; Whereas , ifyou defirebutan inferious'degree of that
Quality,but that may laft longer(which wil ufually be the moft convenient for
the Cooling of Drinks, ) then you may put in the Saltby lictle and little. For,
keeping a long Weather-glafs for a good while in our impregnated Mixture, [
aften purpofely try’d that,when the tin&ed liquor fubfided but flowly,or was
at a ftand; by putting in, from time totime,2. or 3. fpoonfuls of frefh Salt and
ftirring the Water to quicken the Diffolution,the Spirit of Wine would begin
again to defcend,if it were at a ftand orrifing, or fublide much more fwiftl
than it did before. And if you would lengthen the Experiment, it may not be
amifs,thar part of the Sal Armoniack be but grofly beaten,that it may be the
Jonger in diffolving and confequently in Cooling the Water Whilft there are
dewy drops produced on the outfide of the Veflel , *ris.a fign, that the Cold
within continues pre:ty ftrong ; for,when it ceafes, thefe drops efpecially in
warm weather,will by degrees vanifh.But a {urer way of meafuring the dura-
tion of the Cold,is, by removing from time to time the Seal'd Weather. glafs
out of the Saline Mixture into the fame commonWater,with part of which it
was made.And thoughit be not eafie to determin any. thing particularly about
this matter;yet it may fomewhar affift you in your Eftimates, to be inform’d,
That I have.in the Spring by a good Weather- glafs found a fenfible adventi-
tious Cold,made by a pound of Sal. Armeniack at the utmoft to laft about 2,
or 3, hours: :

3. To cool Drinks with this Mixture,you.may put them in thin Glaffes,the
thinner the better ; which (their orificesbeing ftopp'd,, and ftill kept above
the Mixrure) may be mov'd.to.and fro init, and then be immediately pour’d
out to be drunk: Though,when the Glafs,1 imployed,was conveniently fhap'd,
as,like a Sugar.-loaf,or with a long Neck, I found it not-amifs to.drink it oat
of that, without pouring it into any other ; which can fearce be done without
leflning the Coolnefs. ~ The refrigeration, if the Glafs. viall be convenient, is
quickly perform’d : Andif one have a mind: to-cool his liands, he mey readily
do it by applying them to the outfide of the VefTel; that containsy the refrige-
rating Misture; by whofe belp, pieces of Chryftal, or Bullets for the cooling of

the
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the Mouths or Hands of thofe patients, to whom it may be allow’d , may be
potently coold, and other fuch refrefhments may be eafily procur'd.

- 4. How far Sal Armoniack,mingl'd with Sand or Earth, and not diffolv'd,
but only moiftn’d with a little Water fprinkl'd onit,will keep Bottles of Wine
or other liquors morecoole, than the Earth or that Sand alone will do,] have
not yet had opportunity by fufficient trials fully to fatisfie my felf, and there-
fore refign that Enquiry to the Curious,

5. For the cooling of Air,and Liquers,to adjuft Weather-glaffes(to be able
to do which,at all times of the year,was one of the chief aimes, that made me
bethink my felf of this Experiment,) or to give a fmall quantity of Beer &c,
a moderate degree of coolnefs,it will not be requifite,to employ neer fo much
as 2 whole pound of Sal Armoniack at a time, For,you may eafily obferve by
a feal'd Weather-glafs,that a very few ounces, well pouder'd and nimbly dif-
folv'd in about 4. times the weight of Water,will ferve well enough for many
purpofes. ,

6. And that you may the lefs fcruple at this, I fhall tell you , that even be-
fore and after Midfummer, I have found the Celd producible by our Experi-
ment to be confiderable and ufeful for refrigerating of Drinks, &c, burif the
Sal Armeniack be of the fitteft fort (for Iintimated above, that I fufpe@ed,
’tis not equally good) and if the feafon of the year do make no difadvanta-
gious difference,the degree of Cold, that may be produced by no more than
one pound (if not by lefs) of Sal Armoniack, may, wirhin its.own Spliere of
A&ivity, be much more vehemens, than,I prefome, you yet imagine,and may:
afford us excellent Standards to. adjuft feal'd Weather glaffes by ; and for
feveral other purpofes,. For I remember that in the Spring,about the end of
March,or beginning of April, 1 was able with one pound of Sal Armoniack,
and a requifite proportion.of Water , to produce a degree of Cold much
greater,than.was necefliry the preceding Winter, tomake it frofty Weathes
abroad ; nay I was able to produce real Ice ina fpace of time, almoft incredi-
bly fhort. To confirm which particulars , becaufe they will probably feem
{trange to-you, I will here annex the:Tranfcript of an-entry, that! fiad'in 2
Note book of the Phanomena and fuccefs of one. of thofe: Experiments; as 1
thentryed.it , thoughl fhould be afham’d te expofe to your perufal a thing
fo rudely pen'd; if Fdid not hope,, you would confider,, that "twas aftily
writtenoncly for my own Remembrance. And that you may not ftop at any
thing in the immediately annext Note, or the two, that follow . it will be re-
quifite to-premife this Account of the feal'd Thermofcope; (which wasa good
one) wherewith. thefe Obfervations were made;. Thavthe length ofithie Cy-
lindrical pipe: was 16, Inches ; the Ball, about the bignefs. of a fomewhat
large Walnut, and the Cavity of the Pipe by guefs. about: an: eight or. ninth
part of aninch Diameter. '

The Firlt Experiment isthus regiftred.  Afurch the 29th, in the Seal'd
Weatlier glafs, when firft putinto.the Water, the tin®ed Spirit refled at 84
inches : being fuffered to{tay there-a good while; and now.and then: ftirr'd.
toand fro in the Water;; it defcended:at length- a- little: beneath 73 inchess
then the Sal Armoniack being putin, withinabouta quarterofan hour or
alittle more it defcended to-25inches , but before that time; in balf a quar-

res
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ter of ani hour it began manifeftly to freeze the vapoursand drops of water
on the outfide of the Glafs. And when the frigorifick power was arrivid at
the height,I feveral times found that water, thinly plac’d on the ou tfide,whilft
the mixture within was nimbly {tirr'd up and down, would freeze ina quar-
ter of a minate (by a Minute-warch,) At abouc 2 of an hour after the infri-
gidating Body was put in; the Thermofcope,that had been taken out a while
before,and yet was rifen but to the loweft freezing mark , being again putin
the liquor, fell an inch beneath the mark, At about 2§ houres from the ficft
Solution of the Salt 1 found the tin&ed liquor to bein the midft between the
freezing marks,whereof the one was at 53 inches ( at which height when the
TinQure refted, it would ufually be, fome, though but a {mall,Froft abroad ;)
and the other at 4% inches ;, which was the heighe, to which ftrong and dura-
ble Frofts had reduced the liquor in the Winter, At 3. hours after the begin-
ning of the Operation, 1 found not the Crimfon-liquor higher than the upper
Freezing mark newly mentiond ; after which it continued torife very lowly
for about an hour longcr-,beyond which time I had not occafion to obferve ic,

Thus far the Nete-book ; wherein there is mention made of a Circumftance
of fome former Experiments of thelikekind, which I remember was very
confpicuous in this newly recited,  For, the frigorifick mixture having been
made in a Glafs body (as they callit} with a large and flattith bottom, a
quantity of water,which T (purpofely) {pilt upon the Table, was by the ope-
ration of the mixture within the Glafs | made tofreeze , and that ftrongly
enough, the bottom of the Cucurbite to the Table ; that ftagnant liquor being
turn’d into folid Ice, that continued a confiderable while unthaw’d away,
and was in fome places about the thicknefs of a half Crown piece.

Another Obfervation, madethe fame Spring, but lefs folemn, asmeant
chiefly to fhew the Duration of Cold in a high degree, isrecorded in thefe
terms : The firlk time the Seal’d Weather-glafs was put in, before it touch'd
the common water, it ftood at §5 having been left there'a confiderable while,
and once or twice agitated the water  the tin&ed liquor funk but to 73, orat
furtheft,7§;then the frigorifick liqnor being put into the water with circum-
ftances difadvantagious enough,in(atort)balfa quarter of an hour the tinGed
liquor fell beneath 1%, and the Thermofcope, being takenout , and then put
in again,an hour after the water had been firft infrig.dated fubfided beneath §
inches,and confequently within § of an inch of the mark of the firongly freez-
irg weather,

7. Whereas the grand thing, that s like to keep this Experiment from be-
ing as generally Dfeful, as perhaps it will prove Luciferons, is the Dearnefs
of Sa) Armoniack ; two things may be offered ro leffen this Inconvenience,
For fir ¢, Sal Armoniack might be made much cheaper,if inftead of ferching
it beyond. fea,our Country.men made it here at home ; (which it may eafily
be,and I am ready to give you the Receipt , which is no grest Secree.)  But
next,] conflidered that probably the infrigidating vertue of our mixture might
depend upon the peculiar Texture of the Sal Armoniack whereby, wiileft the
Water isdiffolving it, either fome Frigorifick parricles are extricated and
excited,or (rather) fome particles, which did befo-e more agitate the minnte

parts of the water , are expell’d (or invited out by the ambient Bodies) or
: come
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come to beclogg’d in their motion : Wherice it feem’d reafonable to expe
that upon the Reunion of the Saline particles into fucha Body , as they had
conftituted before,the redintegrated Sal A rihoniack having; neerupon , the

fame Testure, would, upon its being rediffolv’d, produce the fame, or a not
much inferior degree of Coldnefs : And hereupon, though i well enough

forefaw that an Armoniack folution, being boyl'd up in E arthen veffels (for

G lass ones are too chargeable) would by piercing them , both lofe fome of
the more fubtle parts, and thereby fomewhat impaire the texrure of the reft ;

yet I was not deceiv’d in- Expecting;that the dry Salt, remaining in the pip-

kins, being rediffolv'd in a due proportion of water would very confiderably

infrigidateit;as may further appear by theNotes which for your greater fatif-

fattion you will find bere fubjoyn’d;as foon as I have told you, that, though

for want of other vefTels I was firlt reduc’d to make nfe of Earthen ones, and

the rather, becaufe fome Metallin Veffels will be injur’d by the diffolv'd

sal Armoniack,ifit be boyl’d in them; yet I afterwards found fome conveni-

enciesin Veflels of other Mettall,as of Iron; whereof you may command a

further Accounty

March the 2gth,the Thermofcope in the Air wasat 83 inches; being put
intoa fomewhat large evaporating glafs, fill'd with water , it fell ( after it
ftaid a pretty while, and b2d been agitated in the liquor) to 8. inches: then
about half the Sale or lefs that bad been ufed tswice before and felt much lefs
cold than the water, being put in and ftirr’d-about the tin&ed. Spirit fubfided
with avifible progrefs, till it was faln manifeftly beneath 4. inches ; and then,
having caufed fome water tobe frefhly pump'd and brought in; though the
newly mention’d Solution were mixt withit, yet it prefently made the Spiric
of Wine manifeltly to afcend in the Inftrument, much fafter, than one would
have expe&ed, e,

And thus much may foffice for this time concerning our Frigorifick Expe-
siment ; which I fearce doubt bt the Crtefians will lay hold “on as very fa-
vourable to fome of their Tenens ; which you will eafily believe , itis o
to the Opinion, 1have elfewhere oppos’d | of thofe Modern Philofophers,
that would have Salt- petre to be the Primum Frigidsm:( though 1 found by
trial, that, whilft ‘tis attually diffelving; it gives a much confiderabler degree
of Cold, than otherwife.)  Bat about the R eflexions, that may be made on
this Experiment,and the Variations, and Improvements & Ufes of it, though
1 have divers things lying by me ; yet fince you have feen feveral of them al-
ready; and may command a fight of the reft, Ifhall forbear the mention of
them here,not thinking it proper, to {well the bulk of this Letter with them.,

An Aecount of twe Books lately printed in London,

LEUVUCLIDIS ELEMENTA GEOMET RIC Ancvo
ordine ac methodo demonfirata. In this: compendious and pretty Edition, the:
Anonymous Author pretends to have rendred thefe Elements more expedi-
tious ; by bringing all together into one place; what belongs (0 one and the
fame fubject: Comprifing t.what Enc/id bath'faid of Lixes, Streight. In-
terfedting one dnother, and Parallel. * 2. What he hath' demonfirated of a
Single Triangle,and of Tiiangles Comparcd one with anothers 3. What of
the Cirele , and its Properiies. -, What of Proportiens in Triangles and
other Figures, .5, What of Quadrars und Rectangles, made of Lines divecfly



