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+in vacuo to any practical or ‘desirable- extent.
Tt is-therefore indispensable to provide means
-for-obviating this injurious consequence, and
' to.this relates the second part of my improved
‘process, . _To accomplish this 1, after long-con-
. tinued experiments",-‘—ayscertained. that, if the
" glbumineus particles of the crude milk be suf-
ficiently coagulated by application to them of
 the required heab for that purpose before Tan-
ning the milk into the vacnum-pan, the detri-
mental result of which'T have spoken will be
entirely prevented. ~This preliminary heafing -
.coagulates and; as it were, rearranges the
-greater portion of the albumen, and by being
performed away from the vacuum-pan, and in
& vessel in which no concentration is to take
place,; and from which, moreover, any part of
the coagulated albumen which may adbere to
. its sides can be easily removed, no injury can
‘arise from any coating produced. After this
preliminary coagulating has been performed,
‘the subséquent heating of the vacuwm process
is found not to causeany coating, or, at least,
- no injurious coating, of thevaceum-vessel. In
“addition, this prepa (tory heating S0 changes
the relation of the remaining albuminous par-
‘ticles to theother constituents of the milk that
‘the nutritive properties of the former are re-
tained; and at the same time, as the albumen
of milk, equally with that of other bodies, has
'a strong, affinity for the oxygen of ‘the atmos-
‘phere, the effect. of which is to-hasten the de-
cay of-thé milk, it is found that this heating of
“the latter, to coagulate its albumen previousto
the c(_}neentration—-_-a thing which cannot effec-
tually be doneinthe yacuum-pan—greatly. ei-. -
‘hances the’_preservative qualities of .the con.-
/’ée_ntratéd'produ.et.’ R PR
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ticles—that, my improved proeess is based;
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only for the purpose of making my deserip-
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" new, nor to any other, and’almost; any of sev-

‘eral well-known devices for heating liquids
and boiling them in vacuo will.answer the pur-
pose. -The thing whichI have invented isthe
process itself, and the working of this is in no
way dependent upon any particular form of
apparatus. - o .

B. is the vacuum-boiler or -pan for concen-
trating the milk. A is a pipe connected with
_said vacunm-boiler, and also with an air-pump
and condenser; as commonly employed by
‘sugar-refiners.” The milk is boiled and con-

centrated in the vessel B by means of Steam-

or otheg rtatapplied in any of the well-known
.methods adopted in connection with- the use
of an:air-pump and condenser. When a
steam-pipe is employed inside of the boiler,
it should be 5o coiled that every part of it
may be reached by the ‘hands, so-that it may
be readily and thoroughly cleansed. Both-
a steam-pipe and -a jacket may be. employed
-at the same time, A theriometer is.inserted
.into the boiler, and a vacnum-gage connected’
with it to indicate the temperature of the con-
tained fluid and the extent of the vacuum.
The-milk to be.-concentrated in vacio is to
‘be first heated, as before stated, as soon as
" practicable after milking. * I prefer to do this
-in tin, brass, or.copper cans heated in'a bath
. of boiling water toa temperature varying from
1507 to 200° Fahrenheit, aceording to whether
plain condensed milk—that is, milk whi¢h is
uncombined with anything designed to pre-
_serve it, or whether what is termed ¢ pre-
served milk”’ is to be nianufactured; but the

heating may be done in any other convenient

" ‘apparatus; or the heat imay be applied other-
-wise than by means of boiling water; and al-
“though I prefer the range of temperature just
stated,any other temperature which will effect
the requisite coagulation-of the abumen will
answer the purpose, it being the preliminary
_coagulation’ itself, and not any special tem-
-perature for effecting it, which constitutes thé

gist of this part of my invention. = I preferto

nextb strain the milk through a fine wire-cloth-
‘or other strainerinto ametal reservoir or ves-
sel provided with a.stean:jacket, in which the
milk-can be brought,when desired, to a boil-
ing-point, and from. which it may be drawn

pheric pressure: through a pipe leading into
the pan.. Ifidesired,the milk may be strained’
info'a woodern' vessel; and if this be done it-
will be found best to provide the latter with
a steam-coil. This preparatory straining is
designed only to remove .any frothy scum or
specks which may be in the milk or upon its
surface; but: it is not indispensable, and may
be omitted if preferred. P . _
. ~'The working of the- vaeuum:boiler is con-
dueted in a manner simijlar to that employed
in using: vacuum-pans in the manufacture of
refined sugar, except-that I find it best to first
place a-small quantity of the milk in the pau,
and, after the boiling has commenced, to let
the milk run in from the reserveir by a grad-

~ually-flowing stream, regulated in quantity in
such a manner as always; or during the prin-
cipal partof the evaporating process, to main-
tain the fluid in the boiler B at about the same
consisténcy or state of spissitude. For the
purpose of ascertaining the degree of concen-
tration at any time, the discharge-pipe at the
bottom of the boiler is provided with two
cocks, placed-from two to four inches apart,
according to_the sizeof the pipe. Upon open-

_ing the upper cock the flaid will descend to
‘the lower ‘one.

The upper cock may then e
closed and the lower one opened, thus letting
out a small quantity of the milk, from which
the amount of concentration can be deter-
mined. - I find that the proper degree of con-.

| sistency is-best ascertained by cooling this

trial portion of milk to'a given temperature, .

“which is quickest done in a tin vessel placed

in & mixture of ice and salt, its contents being
stirred. g ) . -

“The better to regulate the quantity of milk
in the boiler, the latter is provided with a-

 glass gage, G, on or beside which figures rép-

resenting quarts.or gallons-are'marked. After
the nrilk has been let into the boiler,and when
reduced:in quantity to any desired degree, as
shown by the gage; I find it decidedly pref-
erable to increase the heat of, er, in vther
words, stperheat,the milk inthe pan by gradu-
ally breaking or reducing the vacuum until
the temperature rises from 195° to 205° Fahr- |
enheit. I then take off‘the steam andlet the
vacuum again increase, when the evaporation
recommences, and-may be continued until the
milk reaches the proper.consistency. If, upon
trial, it is not found thick enough, steam may
be again applied slowly, until further trials
indicate that the operation is complete. If

“found too thick, hot water, to be provided in )
the reservoir heretofore mentioned or ofher:

wise,.may be let into the.pan to reduce its.
contents to.a ‘proper consisteney while the.
ebullition is still going on. " By thus evaporat-
ing milk after superheating it, it is found that, .
much .of .the gdor of the:cow and other dis-

-agreeable odors are evolved and sent bff; and

in’ making plain.condensed or concentrated
milk, the extra heating in the vacuum-pan is

- useful to. prevent the granulation or crystalli-
into the vacuum-boiler by means -of atmos- |

zation -of the -sugar of milk, and to insure
greater: uniformity. of consistency. In con-

-centrating milk which is combined with sugar,

coffee, or other extracts, this process of extra
heating in thé pan may be dispensed with, if.
the milk be snfficiently heated before ¢concen-

tration.. - . - S

" Toprevent the concentirated fluid from stick-

ing and baking to the vacuum-pan and coil,

when it is.removed,which is due to the pecu-

| liarly-adhesive nature of condensed milk, I - -

connect watér-pipes with the steam-pipes in.
such a manner. that, as soon as .the steam is
shut off and before thevacuumis broken, cold
water may-be forced into the. jacket and eoil,’
and when they are thus cooled, the adhesion
of the milk to them does not take place, I
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sometimes find it necessary to employ this

“cooling process during - obther. portions of the.

operation, especially toward the close. of a
boiling, should the milk not.cover the upper
part of the coil. . Where-this is the case, al-
though the application. of steam is still con-

tinued in the jacket, the cold water is let in |

to the coil, and this effectually prevents the
sticking. of the milk. . ]
I do mot confine myself to any particular

degree of concentration of milk. It may be.

carried as faras desired; but for Pplain coil-
densed milk I prefer to reduce itfrom seventy-
five to eighty per cent., varying, however, ac-

cording to the season or food of the animal’

giving it. When the milk is combined with
‘sugar -or extract of coffee, &e., it may with
‘benefit be reduced still further. L

When the process of concentration is com-
pleted, the best mode of procedure is to trais-

- fer the milk directly from the ‘pan into tin
-cans, usually holding forty quarts, but filled

only about four-fifths full.. These are imme-
diately put into a vat of eold water; or ice

may be employed in warm weather. - To-

" hasten”the coeling, I sometimes employ: tin
cylinders, of the full length of the can and
four or five inches in diameter, containing six:
or eight quarts. - Into these broken ice is put
from time to time, the water being drawn-out
by a siphon or pump, and the ice is replen-
ished as may be-necessary. ., This cylinder is
employed as a stirrer as well asa refrigerator.
‘For plain concentrated milk the cooling may
.bé-continued until the milk is reduced intem:
“perature below. 50° Fahrenheit.  In cooling

“concentrated milk combined with -sugar, cof-.

fee, or- other' extracts, it. is not' necessary to
-reduce the temperature lower than 56°,which
_‘may be done without- the cevlinders, common
“stirrers being used. I
The concentrated milk produced by my pro:
“cess"ig prepared for consnmption .by adding
“water to-it in proportioh te the degree. of
concéntration to which it has been subjected,:
_and.it will then produce about the same guan-

* tity of cream as the original milk. - Tt is also,

“rendered preservative and ‘soluble” without
~-the use of sugar or any antiseptic, which is'a
“thing that has pever, to my knowledge, been.
effected before; , , -
_ Besides other .advantages of concentrating
milk in vdcuo, there is no. means'yet discov-
“éred” by which-evaporation is so rapidly and.
safely:conducted.. Milk: coneentrated by my
‘plan ‘can ‘be afforded for a much less price

has heretofore been sold.

concenirated milk
My process will.en-
able milk to come into as general and cominon
use as.sugar. ,
Having thus described my invention, I
would state that I am aware that it is, and
long has been, very common to seald milk,
both. among housewives, for the purpose. of
preserving it, and among others, as a-portion
of .certain processes employed in preparing
milk for market. My preliminary coagulat-
ing of the:albumen, while it is in. part. de-
signed, ‘as already stated, to secure the reten-

than that for which other

‘tion of the nutritive properties of the milk

and to increase its preservative qualities, has
in view a matter entirely distinet from these

- things—namely, the prevéntion ‘of the coat-

ing of the vacuum-pan. . However, I do not.

‘of course claim, broadly, the heating of milk.

‘T am likewise aware that others, before my
invention, have conceived the idea of evapo-
rating milk in vacuo, and that several patents
have been granted for processes which. pro-
fess to successfully effect this result, and also

for still other modes which purport to con-

centrate milk; but of thesé processes- those.

‘which may be said to constitute a first class

are merely such as use 2 vacuum apparatus for

‘boiling the. milk, unaccompanied by any pro-

vision whatever for. first preparing it to be
concentrated in the pan by properly heating -
the albuminous ‘particles. Those which may
besaid-to constitute a second class are such as
do not employ a-vacuum apparatus at all, but
use ‘merely an open pan combined with sonie
arrangément for. stirring the contained milk,
which obviously has nothing in common with
my. process. -

I 'do not claim the evaporation of milk in a

vacuuin,’ considered by itself; but -

‘What L claim as my invention; and desire
to secure by Letters Patent, is— -

- 1. The within-déscribed process or. metho‘d
‘of operation for concentrating-and preserving.

milk ‘by means of coagulating and rearranging

- the albuminous particles, in combination with

the evaporation of the fluid in vacuo. v
2. The preparatory coagulating and rear-

‘ranging of the albuminous particles, when this

is. done as a part of the operation of making
concéntrated or condensed_ milk. :
g A GAIL BORDEN.
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