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To all whom it may concern:

" Be'it known that EBEN NorTON HORSFORD,
of Cambridge, in the county of Middlesex and
State of Massachnsetts, has invented a new
Pulverulent A.cid for Use in the Preparation
of Soda-Powders, Farinaceous Food; and’ for

. - other Purposes; and it is hereby declared that
.. . the following is a full and exact description
thereof, and of the mode of its preparation.

- Carefully-washed and properly-burned bones,
after being ground, are put into freshly-diluted

- oil of vitriol, with continual stirring, and in the
following proportions: Five hundred pounds
of thé above-described ground bones, (some-
times called ‘‘bone-ash,’’) four hundred pounds

- of oll of vitriol, and one thousand pounds of
water, Thescingredientsarestirred from time
‘to time for about three days, when, ordinarily;

. the action will be completed, and the resualt-

ant products will be phosphoric acid, super-

* phosphates, and sulphate of lime, or gypsum,
* with a small- proportion of salts of magnesia
-and soda, in a paste-like mass, which may be
mixed with flour or starch, or any farinaceous
.subctance, while moist; in order morereadily
_torender it pulverulent and to dilute the same,
~ and permitted to dry slowly in thesun, or with

. - aid of artificial heat not above 150° Fahren-
'hei!ti and pulverized; or it may be mixed with

1 ly-burned gypsum, and then dried in the
sun or by artificial heat, and pulverized; or it

, maﬁ be mixed with stearine or other . fatty
es, and dried and pulverized; or the mass

may be leached and the concentrated extract
mixed with burned gypsum or, stearine, and
.dried and pulverized; or it may be dried and -
pulverized without admixture, all of which
modes have been found to give desirdble:re-
sults; buf the method which, ‘on the whole, T

prefer is the following: o o

The above-described resultant products or
te-like massisleached and the extract con-
centrated to 25° Baumé, and thereby I obtain
a solution cousisting of phosphoric acid and
acid phosphate of lime, with slight traces of

: other salts substantially freed from the gyp-
sum or sulphate of lime produced by the ac-
tion of the oil of vitriol on the bone in an evap-

Ten gallons of thisliquor are heated to boil-
ing, and four pounds of perfectly-white bone-
‘ash added, and the boiling continued till‘ the
whole is reduced to a ljttle less than half-its
original bulk, when the concentrated liguid
mass, containing in solution the added bone-
-ash, becomes pasty. The hot mass is thén
traz:lsferred to a convenient vessel to cool oveér.
night. - . )

. In the morning following add to this con-
centrated pasty mass seventy - six pounds of
wheaten flour, which is to be mixed to a uni-
form paste. "~ Then add sixteen pounds of pa-
tato starch, and most carefully mix again, after
which it should turn out friable or in a state
of division, such that it may be passed through
a sieve with quarter-inch meshes. If notsuf-
ficiently dry it may be spread outa short timeé -
in the sun or in a room heated to 120° Fahr-

-enlreit.

-The sifted mass should then be brought to
a drying-chamber and spread out in trays un-
til it becomes brittle at a teuperature of from
115° to 120° Fahrenheit, when the heat may
be raised from 130°to 150° Fahrenheit, and
continued €ill the mass is thoroughly dried. -

‘When dried the preparation may be pulver-

-ized, and then packed in close boxes or bar-.

rels to prevent the -absorption of moisture. -

It will be obvious to any practical chemist
that the above-described processes of produc-
ing this pulverulent acid mmy be nmodified in
various ways. ' I
" The proportionsof the agents employed may
be varied somewhat without materially affect-
ing the result. - ‘ ) '

%f a smaller proportion of sulphiiric acid is
employed the white-ground bones may be di- -
minished. : .

Bone-black may be used instead of white-
burned bones if the resultant product orpasty -
mass made therewith isleached. Corn-starch
and other farinaceous substances, such as rice-

-fleus.or faripa, may be substituted for wheat-

flour and potato-starch. o
‘The ohject is to obtain -phosphoric acid in
such form—that is, a pulverulent powder—so-
that it nay be intingstely mixed with dry alka-
line carbonates, or other sensitive chemical

orating-pan of cast-iron lined with porcelain,
.. or other proper veasel. =

eompounds, without decomposing them, or en-
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" tering into.combination with them, execept
-upon the addition of moisture, or the applica-
tion of artificial heat.” This requires that the
phospheric acid or acid phosphates be mixed
with some neutral agent, as flour or starch,
rypsum,; &c., so that aetion of thé acid shall
e prevented while -dry, . and shall,  when

" moisture or heat is applied, be prompt, thor- |

" ough, and equally diffnsed.- " .
Prepared as above described, thearticle is

white, or grayish white, coarse-grained, and-|

. ‘maay be readily pulverized.’ ‘This body, with

. water, may be stirred toan emulsion. Itisex-.

-ceedingly sour to the taste, but-does not act,
-when mixed with dry alkaline' earbonates,

~without the addition of water or the applica-

tion of heat.: - -

" As a dry brittle powder, the article hasthe
advantages of a pulverulent acid; may be:
" handled, weéighed, stirred; &e., ag tartaric |
‘acid or cream-tartar; and, as -a substitute for,
these and a.variety of similar pulverulent.

acids and acid salts, ithas many uses in manu-
facture. It may,among other nses, be mixed
with dry alkaline carbonates—carbonate of
potfassa or earbonate of soda—and remgin in
‘this state without evolution of carbonic acid

until moistened. or-heated, thus making it a
substitute for cream-tartar and tartaric. acid .

in the preparation of yeast-powder or baking-
powder. . - _ B S
1 am aware that acid phosphates have been

* used as fertilizers; but, because of the method

pursued-in their ‘manafacture, their coarse-

. ness, dark color, and offensive impurities, they

~were totally unfit to be used in the prepara-’

tion of food. Iam also aware that acid phos-
-phates and phosphoric acid, in a ligunid or

more or less viseid condition, have been pre-
" pared in the laboratory of the chemist; but.

neither of these forms of phosphoric acid or

acid phosphates possessed the properties es-

sential to the'purpose for which I design to
employ them. - oo .- .

" The body which'I have invented and above

described is a-form of acid phosphate of lime,

-or of mixed acid phosphate of lime and phos-

phorie aeid, in which the phosphorie acid is
“the active and valuable constituent, free from
the objectionable qualities of the above-men-
tioned bodies. 'Itisa dry,fine, white, or nearly
white, homogeneous powder, unobjectionable
on aceount of odor, taste, or composition; is
an essential and important element in health-
ful nutrition, and is suited to be employed as
-the acid ingredient in the preparation of sclf-
raising farinaceous food. = ) L
In order to make the article possessing.

these gialities, and suited to this office, it is |

necessary that a powder .should be made
which can be not only evenly comiminuted
and diluted, but one which shail have so lit-
- tle affinity for the moisture of the atmosphere
that it may be mixed with flour and bicarbo-
.nate of sodain the practical preparation of
self-raising-flour, .- T

Althongh liguid :m:d. Visd‘id;,’and"morc or less

 pasty or tough, phosphoric acid and acid phos-

‘phiateés were known as incidental .forms in the
preparation of various bodies of which phos-
phorus was a constitnent.. They were. not
pulverulent, nor were the means of making
them so known. " The manufacture I have in-
vented accomplishes these results.

:To illustrate the importance of these quali-

‘ties, it may be stated that a-vial of liquid

phosplioric acid eannot be used asan ingredi-
ent of yeast or baking powders.

.. To ‘meet” the wantg- I have contemplated,.
“the phosphorie.acid must be adry, fine, ho-

mogeneous powder, whité or nearly white,

‘and:-unobjectionable pn account of smell or

taste or healthfulness., It mustbe adry pow-
der, to permit it to be mixed with flour and
bicarbonate of soda, and not evolve carbonic
‘acid prematurely. If sticky; it would mix
unequally, and, if moist, it- weuld at ence act
on-the bicarbonate of soda. to decompose it
and $et freée earbonie acid. It must bea fine
powder, in order, 5o to speak, that, with proper
distribution, each minute guantity of :flour
may beé brought-inte juxtaposition with-a. par- -
ticle of acid-and a particle of bicarbonate of
s0da, 80 that, upon the application of moist-
ure, ‘the earbonic. acid of the bicarbonate of
sodd shall be so uniformly liberated through- -

[ out the éntire mass of the dough that it shall -
‘gecure .a uniform - finely:’ porous structure

throughout the loaf,. - It must be a homoge-
neous powder—that is, all particles must:have
a like acidity—in order that the decomposi-
‘tion of the alkaline earbonates shall be.uni-
form, and thus prevent portions of the bread

- from becomitig dark colored, heavy, and alka-

line by the action- of undecomposed bicarbo-
nate, while certain other portions may become
sour on account of uncowmbined acid. :

- That the preparation must. be unobjécﬁdn;f'

able on acecount of color, taste, and smell is
obvious. Its healthfulness, its" freedom from.
poisonousingredients, such as- sulphate . of
lead, (which' is'a constant ingredient in the
oil of vitriol employed in the manuafacture, and
which must of necessity be especially removed,)
is indispensable; - R
My invention accomplishes all these results..
By means of these results I have been enabled
to avail myself of thie valuable properties of -
phosphorie acid as an jngredient in the rais-
ing-of bread without fermentation, and there-
by to restore to the flonr the phosphates, which
are, to a great degree, lost in removing. the
bran in the process of bolting, and which are
normal and- essential elements of healthful .

food. - - :
The acidified mixture above described ‘as
acid ‘phosphate, or acid phosphate. and- free

- phosphoric acid, I have called * pulverulent
-phosphorie aeid.”

The acid agent which this -
preparation places in available condition is,

phosphorie acid, as tartaric acid is- the avail- -
able acid agent in cream-tartar, and this is

"used as a substitute for tartaric acid or cream-

tartar to decompose alkaline carbonates, as.
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stated above, in the well-known process of
making bread, cake, &c., without the use of
ferment. '

1. T claim, as a new manufacture, theabove-
described pulverulent phosphoric acid.

2. I claim the manufacture of the above-de-
- 8cribed pulverulent phosphoric acid, so that
it may be applied in the manner and for the
purposes above described. B

3. T claim the mixing, in the preparation of
farinaceous food, with flour, of a powder or
powders, such as described, consisting of in-
gredients of which phosphorie acid, or acid
phosphates and alkaline carbonates, are the
active agents for the purpose of liberating

carbonic acid, as described, when subjected
to moisture or heat, or both.

4. The use of phosphoric acid or acid phos-
phates, when employed: with alkaline carbon-
ates, as’'a substitute for ferment or leaven in
the preparation of farinaceous food. .

- In testimony whereof I, EsEN N. Hoks-
FORD, President of the Bumford Chemical
Works, have hereunto affixed my signature
in presence of two witnesses.” '

. - E. N. HORSFORD,

President Rumford Chemical Works.
Witnesses: , ' ,
A. POLLOK,
HENRY REDFIELD.




