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Method of Heating Fluids.

JOHNSON'S SPECIFICATION.

TO ALL T0O WHOM THESE PRESENTS SHALL COME, I, WitLiam
Jounson, of Blackheath, in the County of Kent, Gentleman, send greeting.
WHEREAS His most Excellent Majesty King George the Third, by His
Letters Patent under the Great Seal of Great Britain, bearing date at West-
5 minster, the Iifteenth day of May, in the forty-ninth year of His reign, did,
for Himself, His heirs and successors, give and grant unto me, the said
William Johnson, His especial licence that I, the said William Johnson, my
eXors, adiiors, and assigns, or such others as I, should said William Johnson,
my eXors, adiiiors, or assigns, shoud at any time agree with, and no others,
10 from time to time and at all times during the term of years therein expressed,
shoud and lawfully might make, use, exercise, and vend, within England,
Wales, and the Town of Berwick-upon-Tweed, and in all His Majesty's
Colonies and Plantations abroad, my Invention of “A New or Imerov'p
Process ror HeaTiNg Fruips ror THE Purroses oF ART ANDp MANUFACTURES ;" in
15 which said Letters Patent there is contain'd a proviso, obliging me, the said
William Johnson, by an instrument in writing under my hand and seal,
particularly to deseribe and ascertain the nature of my said Invention, and
in what manner the same is to be performed, and to cause the same to be
inrolled in His Majesty's High Court of Chancery within six calendar months

- 90 next and immediately after the date of the said recited Letters Patent, as in

and by the same, reference being thereunto had, will more fully and at large
appear.
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Johnson's Improved Process for Heating Fluids,

the boiler is at the temperature of about 225 deg®, which is at 125 degrees
of difference; there will consequently be no inconvenience in returning the
water from G to A, which wou'd be return’d always at the same temperature
nearly as when discharg'd. From what has been stated and deseribed, which
will be sufficient for almost every purpose where this process for heating fluids 5
can be employ'd, it will be obvious, that if the high temperature of the steam
from the boiler A will be sufficient to maintain the heat in B, when of four
times its own dimensions, at the lower temperature requir'd, that as the breadth
of A, expos'd to the action of fire, wou'd be but one-fourth that of B, it coud
not consume more than one-fourth the fuel that woud be requir'd to evaporate 10 :
B, supposing it was evaporated at the same temperature by the direct action of
fire ; and it appears also certain, that in bringing any quantity of liquid to beil
(where in considerable factorys the steam boiler wou'd always be kept in
readiness), that it will be conveniently eflected in much less time than it is
possible to be done on the present plan, when the fire is to be made up, and 15
perhaps at any time, as it was found to require not more than 15 degrees
difference of temperature to evaporate from B by steam the same quantity of
water as from A in an equal time by the more direct action of fire ; and when
the boiling has commenc'd, the rapid action of the steam heat may be con-
tinued to expedite the work, when the direct action of fire coud not be u]lﬁweﬁ 20
without danger, or of certain injury. 3
The mode of process and form of work described will be sufficient for the
steam engine employing the heat of steam to the boiler as the substitute for
fire; and will in general be sufficient for distilleries and breweries, and for
evaporation in the making of sugar, which is effected by the burning the 25
refuse of the sugar cane, which produces an extensive flame that passes under
the whole length of several distinet vessels, that vessel which is nearest to the
first action of the fire finishing the sugar. Tt will consequently be necessary
for this process, and also for making salt or any other manufacture, where
one steam boiler is design'd to provide steam for every vessel employ'd, to 80
have the range of main pipe with smaller pipes communicating to the close
vessels G or I at the Dbottom of each boiler or pan, and the forcing pump
and apparatus, first stated. In the apparatus with which I have made ex-
periments, I adopted a division in the boiler A (for occasional use), as repre-
sented by the space H under the dotted line, forming two boilers in one vessel, 85
one above the other, with distinet quantities and surfaces of water, (the lower
vessel H having a discharge pipe and safety valve as T, K,) which was adopted
for the purpose of ascertaining the action and quantity and apparent power
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Johnson's Improved Process for Heating Fluids.

of steam from two surfaces at the same instant, and for protecting (by the
evaporation being prevented) the bottom of the boiler in contact with the fire
from injury. That one principle of this process for evaporating fluids, by
employing close receptacles for the steam to be conveniently condens'd and
supply return’d (when requir'd) back to the boiler, I propose adopting by
this form of apparatus, when prefer'd by the employer, evaporating from two
surfaces of the steam boiler at the same time, or employing two and evapo-
rating only from the upper one. The advantage and convenience of steam
to convey heat for many purposes has been long known; it has been a con-
siderable time adopted by a different process by dyers and others, who employ
one common boiler to distribute the heat by steam to the different vessels of
the manufactory, but in all of them with little variation in the form. The
steam is convey'd through a pipe laid round the bottom of the fluid to be
heated, with small holes in the pipe, to allow the steam to pass directly into
the fluid and mixing with it, by which mode no material, if any, saving of
fuel ean arise than what results from the difference of waste by one considerable
fire, in preference to the waste which wou'd arise from several fires being
employ'd. This difference is found to be very considerable, which advantage,
added to the avoiding the great inconvenience and charge for attendance and
repairs requir'd by several fires, is a sufficient inducement to them to adopt
boiling by steam in the manner stated; and as heat convey'd by steam is
already much adopted, every improvement that may conduce to its Leing
introduced into other manufactorys cannot be too much explain'd; and to
induce confidence in adopting the exact process here propos'd, it is proper to
make a few observations on two modes of employing steam that are most
known and commonly adopted, which are by conveying the steam directly to
the vessel to be beil'd; the other, by steam or heated water from the direct
action of fire upon an outer vessel surrounding the vessel containing the
liquid to be boil'd. First, on the employment of steam convey'd from a boiler

30 by a pipe to the vessel to be boiled, the great imperfection of this plan is, that

39

it cannot save any material quantity of fuel but what arises from avoiding the
waste occasion'd by a number of fires, as before stated; because, immediately
that the steam enters the fluid in the vessel to be boiled, every excess of heat
above the temperature of 212° passes off useless, in the same manner as first
stated respecting the direct action of fire, notwithstanding a pipe is used with
small holes to check its waste and spread the heat; and the steam produced
from a boiler of ten feet surface convey'd in this manner could but make
another of ten feet surface boil, and with somewhat less rapidity, if the tem-


















