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LEONARD D. GALE OF WASHINGTON DISTRICT OF COLUMBIA
-~ AND ISAAC M GATTMA\T OF NEW YORK N. Y.

- Lelters Patent No. 93,8173 da‘t'efl Augfu'stj-- 17, 1869.

'IMPROVEMENT IN THE MANUFACTURE OF SUGAR OF LEAD AND ACETIC ACID.

Aot

'I‘he Schedule referred te in theee I-ettere Patent and makmg part el’ the same.

To all’ whem it may concern. : - -
‘Be it known that we, LEONARD D. GALE of Wash-

- ington, District of Colui mbia, and Isasc M. (IATT’YIAN -

of the eity, county, and State of New York, have i m-

vented new and useful Improvements in the Manu- |

facture of Sugar of Lead, which we verily believe have |
not been known or used befm e; and we declare that the
following is a.full and sceurate descr iption of the same,. |
reference being had to the annexed drawings which |
wake part of £his specification.

Figure 1 repregents a boiler, being erverucal view

—of. the wooden shell, ipper head removed, to show an

y

|
4

end view of the three hollow-copper steam—cvhndels
within, B, the shell being marked A,
Figures 2 and 3 represent a vertical view of a pair

of eorroding-tubs, seveun feef. dlami,ter at boftom. the;
COver removed and tub unf'urm%hed

Fignre 4 represents a vertical view of the eopper—
evaporator D, in a wooden shell or box.

Tigure 5, a longitudinal tertical section, 1)1 a,nd
showmﬂ' steam-passage under:it. |

same.

- Figure 7, a vertical view of the centr 1fugal drainer F. |

I‘lgule 8, a perspective view of the centrifugal pump
- (x, over a case of drawers, &, for ‘drying" the sugar of |
Iﬂ&d

Figure 9, a top view of a wooden elystalhzer H,

made of 13111ee-1nch plank, of white-wood, well bolt ed
twelve. feét long, eighteen mches mde, and twel‘.e
“inches deep. :

Figure 10, a lonn':tudmal Vertlea,l seetion H’ of the
same. - |

Figure 11, a transverse section of the same.

- Figure 12, a sectional elevation of a- COTY odmg-tub

con&umug a Totary sprinkler.
Figure 13, separate view of one of the drymg-dlmv-
‘ers, with open bottom,

- Figure 14 represeunts a perspeetwe view of o cast-
ing-farnace.

lmrme 15, & pu&peetn*e;new of a water-—tub mth
iron colander for casting wire.

Figure 16, a seetwnal elevation of thb iLon vinegar-

still, With stemn—,]deket and rotary agitator, as found

on f:a,le

Figure 17, a seetmml elevation of the corroding- |
tub eentmmng an over ﬂow-pump P, sometlmes used

I‘lgme 18 represents the double tl:lumpet-plpe E‘

Pig. 16 shows the connection 1 of the still with the

corroding-tub, by means of trumpet-pipe E, or a per-
forate pipe, 0° or ¢f, for aclthfymgﬁthe llquor__ in the

corroding-tub.

iﬁa;

mee 6, a tlan&neme veltmal sectmn D2 of the

m ' -

Figs. 4 and. 16 shew the connection of the still with
the evaporator, by means of pipe K, to acldlfy the
liguor in the evaporating-pan.

- The nature of our invention conmets in several new

‘and distinet festures, which, when combined together, |

constitute a eomplete pmcess of manufacture.
‘We propose to mantfacture sugar of lead' by the
c¢ombined and simultaneous action of concentrated

leful and

Our improvements relate not only to the p10due-
twn of sugar of lead, but also to the production of
pure and concentrated acetic acid, employed In 1its

manufacture,

1In the manufacture of sugar of lead either one or

‘the other of the following pr oeesqes has heretotore

heen empleyed |
- First. Protoxide of lead (11t11a1 ge) was dissolved in
whiskey, or malt-vinegar, of a strength of from thir ty-

of the vinegar, equal-to about four to five per cent. of
hydrated acetic acid. The solution thus obtained was
evaporated, or boiled down to the pointof crystallization, .
under addition of fresh vinegar, to prevent the forma-
tion of basic salt. In this process the cost of evapora-
tion, and the unavoidable loss of vinegar, besides the .

production censmembl} |

~ Becond. Whiskey, or mal§- ﬂuwar of the above
_strength, was put iuto a still, and Leated over a fur-
nace or by steam. - The WB“tk vinegar-vapors passing
over were bmucfht in contact with the protoxide of

Lottom. The vinegar-vapors acting on the protoxide
of lead, the weak solution of sugar of lead collected
atb the bettom, and was tmnsfeued into the evaporat-
‘ing-pans for condensation. The same objections are
applicable to this mode. of procedure as to that of
No. 1, with the single exception tha,t the solution of
sugar "of lead, as obtained under No. 2, was more free

Third: A series of suitable tubs was placed in a
range, one above the other, and filled with lead span-
“gles or lead avire. Tine‘gal of the above-mentioned
strength was run into the upper tunb, left for some

action” of the atmosphere for the purpose -of oxida-
tion, the liqnor was raised from the lowest to the up-
per tub to make a second circuit, and was then trans-
ferred- to the ev&pereter for eondens&twn.

mn- ﬂ.l];
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two to fort}r grains of bicarbonate of potesh to the ounce

additional time, fuel, and labor, enhance the cost of-

lead, placed in a convenient vessel over a perforated

from eolormg—nntter than that ob’r'uned under No. 1.

‘time in contact with the lead, then run off into the
next, &c., until it reached to the lower tub. B'y this
t1me the Iead in the upper -tubs was-exposed to .the

acetic-acid vapore and. atanpherm air on met'ﬂhc |

hese different modes of manufecture enly '




&)

- the first crop would yield white merchantable cry stals |

ot sugar of lead, the mother-liquor retaining all the |
coloring-matter mlﬂ'imlly corntained in the vmeﬂ‘ar, or |
db%{}lbﬂd during Lhe process of evaporation. -

. To bleach the liquor for the purpose of 3leldmg.
. white sugar of lead, it was Doiled up with ground |
- animal- c]mrcoal (bune black,) and filtered, by which
. process the {:mbouate of lime in the bmle black de- |
composed . an equivalent proportion of the sugar of

' lead in the solution, thereby effecting a considerable |

loss, besides that lost by the ?lbelblIlﬁ' nature of the |
ibune black itself. | -

7 7When the dlﬂerent llquor% were evttpomted ‘fo the-
- crystallizing-point, they were drawn off into the crys-
' HHIZII]“—DELI]&, lett in repose for twenty-four to thirty-

~six hours, the mother-liquor removed, the pans raised |

~on end: fur the purpose of draining, and the crystals |
- placed on drying-boards in a room slightly heatul .
N zm(l ‘when dryy bl oken up and packed for market.
- ThlS mode of drying requires considerable room, &nd:
- about a Wt,eli S tlme, when no lnss fwm I]Ei‘tt slnll be
- sustained. | .
- All the dlﬁ'erent dlfﬁcultles, ob&taelus,- .a,nd disad-h
o mumges in the processes above described, we obviate |
by our new improvements, which we Wlll now -de-= 1
| ntl‘lbe to emblb others skilled in the mt to use thEE
same, | | | |
lml the bettel e:»..emphﬁcatmn of Our: pI oces‘-;, we |,
dmde the specitication under the. fUHO\HI]& l1mdmgb-
1. The sugar-of-lead solution; o |
. II The ev: l,pomtmn and ct ystalhmtmn*' |
L. The draining and dryings. -

. and as our improvements relate to the use of whis-
 key and malt-vinegar, as well as to w ood-vinegar, we

~ will deseribe both mudes of mmmmgbute under these
. tlnw (hffment hea{hwra.. N o |

1. Z Te St gar—of Leafl Salutwn_ N

\Vt, I‘[’ldl\L thc surf*u-of-]e.«.td ..sn:}]utmu flOlH the, me- a

tallic lead. o prepare the metal for our purpose,

we east it either into spangles or wire, fmd place it

~intoa wlmdmg-tnh figs. 12 mul 1(, mmnged in tlu,,
following way: ST | |

The hattom mSlde, 18 seven feet in dlmnet-er; the

staves three and a half feet high, made of three-inch -

plank, of white oak or white poplar, the ﬁ.mnu pre-
ferred.

- The tub is, by means of two perforate bottonm, di- |
vided into thILL chambers, the lower, N, for the lead-
liquor, the middle one, I ’\I for the lm,tftlll(, lead, and
the upper one, L, contammg ‘the rotary &plmkluq
with feed- fmmel or, In place thereof, the overflow-
pump P, fig. 17,

The tub 1s tightly covered with a well-fitting cover
or lid, into Wl]lCh a copper pipe, four inches w1de IS
fitted, L1 figs. 2 and 3, for the escape of the sur plus
-ste.-.un 1:0 bb utilized either for the evaporation and
concentration of the solution of sugar of lead, or for
some othier purpose, as will be shown hereafter.

The whiskey; or malt-vinegar, of from four to five
per cent. of h} 111 ated acetic amd (equal to thirty-two
to torty grains of bicarbonate of [)Otdbh to the ounce,)
is put into a still, hig. 1, heated by steam by means of
three concentric Ilullnw copper steam-cylinders B, ca-
pable of sustaining a pressure of twenty pounds to the
square inch, by w hlch the vinegar-vapois are driven
through tlu, double tr ampet-pipes B
chamber of the corroding-tub.

This double tr umpet-pipe is best seen in fig. 18, B?,
and eonsists of two coniccopper pipes, brazed tO"‘btllLI‘
at thelr small ends.

The current of vinegar- -'apors enters the pipe in
the direction of the arrow. Small holes are made into
this pipe, beyond its smallest diameter, for the admis-
ston of atmospherie air.

s
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- The pipe has 1ts mductmn-end in the &tﬂl ﬁg Tor
fig. 16, and the opposite, or eduction-end, enters the
corrodmg-tub just below the perforate bottom. R
By this arrangement atmospheric air rushes in
through the small holes in the pipe, sinultaneously :

with the current of the acetic-acid vapors, whereby
oxidation and acetification take place in one continu-
~ous operation, and the met&l IS I ll)ldlj conodt,d and
dnsolvul . | -
The solution of sug.,ar ot lead is contmual]y fd.]]lllg,

in. drops or streams, into the lower chamber of the

~corroding-tub. At the same time a large surplus of
heat i1s developed, partly from the chemical action of -
thie acid and lead, and partly from the surplus heat of -
- the vinegar-vapors, which su:r'plus heat 18, by the four-
inch copper pipe, E'. figs. 2

tl ate the weak solution of the sugm* of lead.
To
neceqsaly to keep- the metal always clean, so as to

~ofter a bright surface to the actlon of the atmospherlc :

air and the acid-vapors.

" We accomplish this in the most eﬂiclent and con- ;-
venient way, by meauns of the rotary sprinkler, R, fig.
12, in connection with an endless belt or _(,ll_ml] of cop-
| per buckets—a contrivance well known by its use in
flouring-mills and gmm-e]ev.;ttorb, Ellld therefore not
necessary to deseribe here. -

~The rotary sprinkler; m

“horizontal arms, one on each side of the central shaft,

“that on the right having a:row of small holes in the .

front, that on -the left an equal number of holes on

‘the rear; so, when the central shaft is supplied with |

liquor from the lower chamber: of the corroding-tub,

the reaction of the liquid in the horizontal arms z 2z ‘.

will cause the machine to rotate.rapidly, and wash

down the metal in the most perfect manner. |
. The satne purpose we accomplish by a. 11ftlllg-p11!llp,i .
w1th equal overflow: over the Second perﬁu atc bottom,_ |

w, fig 1. o - |

-But vinegar. of the above mentlmled strt,ugth, of
from thirty-two to forty grains of saturation to the
ounce, will only yield a very weak solution of sugar of
lead, which, for the purpose of crystallization, must be
- evapor ated or condensed.

To save the additional expense of this Op{,mtlon,
and to gain time, we have made an improvement in
the distillation of such kind of vinegar, which enables
us to produce a concentrated solution of sugar of lead
without evaporation, which object we accomplish by
the use of common salt, (chloride of sodium,) in the
proportion of thirty-three pounds of salt to every one
hundred pounds, or twelve gallons of the vinegar:

By the addition of the salt to the vinegar, the boil-
ing-point of the latter is raised several degrees above
the boiling-point of water or weak vinegar. ‘The vin-
egar-vapors, as being more volatile, will therefore pass
over below the boiling-point of the mixture of salt and
vinegar, whereby more concentrated vapors of vinegar
are brought in contact with the metallic lead; hence
a more concentrated solution of sugar of lead, obtained
at once. |

The solution of salt, deprived of vinegar-vapors, may
be evaporated to dryness. by means of the surplus hieat

into the lqmtk\of the corroding-tub, by pipe I, figs. 2 and 3, with-.

out additional expense for its repmted use.

The sugar-of-lead solution will ile.ﬂgs be in a basic
state as Iong as there is any lead 1n excess.

For the purpose of forming the marketable crystal-
lized sugar of leady the liquor must have an acid re-
action on litmus paper, and for this reason it is neces-
sary to acidulate the liquor durin g evaporation, by the
addition of fresh vinegar, whereby a great portion of

| and 3, couductul from the |
upper chamber of the cmrodmg—tub into the steam-
chamber of the evaporator, figs. 4, 5, and 6, to concen-

facilitate the corrosion of the metallic Imd 1t i8 5

;Lde of copper mth tumlel . -
| at the top, has on the hollow vertical shaft two hollow |




the vinegar is not only lost, but also coloung-ma,tter

from the vinegar is added to the solution.

To remedy this evil we have contrived the following
improvements: When the lower spaee N, figs. 12 and

17, of the corroding-tub, is filled up so hln'h with the

ba,sw solution of the sugar of lead as to cover the

- opening of the tr11mpet—p1pe E the mtamy sprinkler or
pump is stopped wliereby the corrosion ot the lead |
 ceases.

still are (,ondensed in the basic solution of sugar of

-The vinegar-vapors coming over from the

lead, and the latter acidulated thereby, which will be
tested by its reaction on litmus paper. -

When the solution is brought to the acid Std:t{i‘ it is
immediately transferred into the crystalhzmrr-pcms, or

the basic solution: might be first transferred-into the.
evaporator, and a branch-pipe, B¢, Figure 20, from the |

still, enters into the basic solutmn wherein the acid-
vapors are condensed, and the solutlon acldlhed there-
by free of colorin g—matter - -

Since the introduction of the revenue-tax on dlq-'

tilled spirits and malt-liquors, the use of whiskey or
malt-vinegar in the manufacture of sugar of lead is
We were, therefore, compelled to |
- resort to the use of p}lohgneous acid, or wood-vinegar.
ficulty.

out of question.

But here we had to meet with another -di
Pyroligneous acid, free from odor and coloring-matter,
is not any cheape.l than malt or whiskey-vinegar, and

| when not-free from botl, it cannot be used.

- Perfectly colorless and odorless pywhgneong acld '
has heretofore been made only by repeated distillations

- of the product of decomposition of acetate of lime with

hydrochloric acid or diluted sulphurie acid, by which"

process the cost of the pure acid becomes £00 high for
its application in the manufacture of sugar of lead.
By repeated experiments we have invented a new

process for the production of pure acetic acid fr om the |

acetate of lime in one operation, by which process we

are enabled to apply it proﬁtably in the manuﬂwtme
of sugar of lead.

The nature of this improvement consists in decom--

posing dry acetate of lime by concentrated sulphurie
acid, of no less than 65° to 66° Baume, in an ‘appa-
mtn& provided with an agitator, by w hich the adhesion

~_of the resulting sulphate of lime in course of operation.
“is prevented, the volatile oily matter of the lime-salt
solidified, and the passing over of pure, colorless, and
odorless acetic-acid gas effectually secured. .

An iron still, fig. 16, with steam-,]acket for heating,
and an aﬂ‘lt&tOI‘ for stirrin g the contents, cylindric in
form, and capable of working five hundred pounds of
acetate of lime with convenience, is charged with dry |}
acetate of lime and concentrated su] huric acid, of 66°
Baumé, in the proportiot of one hundred pounds of
the former to sixty pounds of the latter, and the agi-
tator set inr motion.

By the chemical 1eactmn enough heat is ev olved to
llbemte over one-half of the acetic acid, in a pure state,
without the application of artificial heat. Only when
the action ‘begins to slacken, steam is gradually em-
ployed, and continued until 'the acid - -vapors are all
driven oft through the trumpet-pipe E into the cor-
roding-tub.
the funnel v, fig. 16.

In working the still, the hmt from the chemical ac-
tion accumulates in the first part of the process, while,

in the latter part, it diminishes gréatly, To avoid the

excess of the fonnm we throw cold water into the
jacket and ply the agltator vigorously; and, to avoid
the want of heat in-the thtel we thmw steam into

~ the jacket.

i ———

In all othei respects the anangements are the same
as those in the application of w lnske} or malt-vinegar.

IL. Ewpomtzm aml C’rysfamzatwn

corroding-tub, by the escape-pipe E!, figs. 2

,

The flow of sulphuric acid is regulated by

By the use of dcetate of llme, & concentrated color-
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less solution of sugar of lead is obtained, ready, with-
out evaporation, to. be run oft 1mmedutely into the
crystallizers.

When malt or whlskey-vmegar is used, with the ad-
dition of salt, or chloride of sodinm, as- stated above,
the same Iesult will be obtained. But when wluskey
or malt-vinegar is used, without salt, only a weak solu-
tion of sugar of lead is the restlt, whlch must be evap-

orated or condensed for the purpose of crystalliza-

tion. This we accomplish by the surplus heat of the

antl I,
wﬂshout additional cost.

The evaporator consists of a wooden shell or bOX,
figs. 4, 5, 6, twenty-five feet- long, five feet wide, and -

-twehe mches deep, lined with copper.

~ The copper bottom of this pan rests on ten longl-
tudinal bearing-strips, one and & half ineh high, fast-
ened to the bottom of the wooden shell or box, form—-
Ing a steam-chest: -

The four-inch copper pipe 10} , leading from the upper
chamber of the corroding-tub, enters the steam-box x,
leading under ‘the copper bottom of the evaporator,
the condensed steam and water escaping through pipe
"This escape-pipe is to be frequently examined, to
guard against the waste of acetic-acid vapors, where-
by a loss would be sustained.

The solution of sugar of lead, although clear and

| colorless at first, uften assumes a darker hue duaring
the process of evapora,tmn and must be clarified.

This has herctofore been done by bone-black and
filtration, which process involves a loss, as stated above.
‘We therefore substitute, for the bone—blaek the sul-
ph uretted- hydrogen water as decolorizing - a,ﬂ'eut by

| mixing one pint of water, saturated with sulphuretted-

hydrogen gas, to every elghteen or twenty pounds of
sagar of lead held in solution, forming thereby a pre-
cipitate of sulphuret of lead, which is a most pﬁwmful |
agent of decolorization, and can be easily reduced again
into metallic lead, that no loss is sustained; although
the quantity of sulphulet of lead is in itself mmgmﬁ—*

cant, amounting only to about one hundred and eigh-
| teen—grains for every eighteen or fwenty pounds of

sugar of lead confained in the solution.
- The process of making sulphuretted-hydrogen w.cttm
is so simple and well known by cheml,sts, tha,t we omib
a description of the same.

When the liquor is sufﬁmenﬂy concentrated to the

crystallizing-point, it is transferred into the crystal-
lizers, figs. 9, 10, 11, and left until a sufficient quan-

tlty of crystals is i‘ormed when the mother-hquor is

Tun off and the Gl'y‘;tals are ready for -

| 11 mem& q and Drymg
In place of the old process of draining and drying on

shelves, in a very slightly heated Toom, we have de-

vised the following plan:
We place the damp ery stals in a rotary vertical cyi-
inder, fig. 7, having a wire-gauze or other equivalent

- perlphersr, and set the machine in rapid motiox. -

The liquor in the crystals soon gravitates towmd
the periphery, and escapes outside. Air will supply

‘its place until all the moisture is driven out.

Instead of finishing the work with this machine; we
sometimes transfer the crystals to the di ymg-box, fig.

8, to be finished there. |
This drying-box G, fig. 8, consists of a well-made

frame, containing a series of drawers, arranged verti-

cally. The drawers fit the case very accurately on all
the vertical sides, while the bottoms of the drawers

1 are made of open cane-wmk not unhke the cane-seats
of chairs, G

An opemng in the lowest portion of the dry ing-box

| admits atmospheric air, while a rotary pump or fan is

connected with the top of the case (1, fig. 8, to exhaust

| continually the entirt series of . dra,wers, by which




© means the damp ery stals are easily depl wed of mmst—

ure, and fitted for the market.

L{mlllw stated the mture of 0111 mventmn and the
methods of using the same, |

bv Letters Patent 15—

1. The manufacture of sugfu‘ of ]md by the pmeeﬂs

ot conodmg the metal by vapors of vinegar mmed with
.;LtIIlOSph(El i¢ air, substantially as deseribed, |

2. Applying the surplus heat {from the steam of vm% |

t,i..;ar,' and the chemical action of the acid on the lead,

for ennceutmtmw the solutmn of sugar of lead, aud for.

uther purposes.

3 (;Ollcelltlatll.].ﬂ the vapm& of malt oI Whlhkey-

‘vinegar by means of common salt, bllbbtdlltl&lly as
described.

4. Bleaching the solutions of sugar of lead by means | '
nf bulplmretted hydrogen, substantmllv 111*the manner |

hu eln set fm th.

¥ oy,
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5. Acidifving the basic solution of sugar of ]ead,'
suhstantml]y in the manner herein deser 1bul | |
6. Draining and drying sugar of lead, by CLntI'lfll"Ell
- | action, substantially as described, as an immpro ovement
What we claim as our mventmn .md desire to secure |

on t[lL mode now used of drying on shelves.

F

9. Genuatmn‘ acetic acid, free from pymllgneous

{ odor and color, by simple dzbtlllatlon of acetate of lime
,mth aulphunc acid, substantially as herein desm 1bed |

L. D. GALE. |
IQAAG M GATT\IAN

thntsses |
A. E. GALF
C. A, (x_mwm

- 7. The use of the double tr 111111){*t-blmung pipes, or
their equivalent, for mixing the nue;_,flr—mpms mtln i

- air, snbstmtm]]v as described.
8. Washing down the cmmdul lead by means nf the
‘rotary Splmklus, or their equlm)cnts, as herein set

forth.
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