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To all whom it mag/‘concern : 
Be it known that we, FRIEDRICH SELTSAM 

and Dr. RICHARD HAGEN, subjects of the King 
of Bavaria, residing at Forchheim, German 

5 Empire, have invented certain new and useful 
Improvements in the Manufacture of Glue; 
and we do hereby declare the following to be 
a full, clear, and exact description of the in 
vention, such asgvill enable others skilled in 

to“ the art to which it appertains to make and use 
the same, reference being had to the accom 
panying drawings, and to letters or ?gures of 
reference marked thereon, which form a part 
of this speci?cation. I I 

1 5 It is well known to all those conversant with 
the art that the manufacture of glue, more 
especially the manufacture of glue from bones 
by means of steam, leaves room ‘for great im 
provement, and presents dif?culties which are 

20 chie?y attributable to the following causes: 
?rst, in the mass of water required by all 
methods heretofore employed to pro?tably ob 
iain the glue from the glue-producing tissue 
of the bone; second, in the time required for 

.25 evaporating the thin glue-liquor in open ves 
sels or in vacuum-pans, which, irrespective of 
the loss of time and fuel, never improves the 
product, but on the contrary lessens its value; 
third, 5 in the dif?culty of obtaining a thor 

30 oughly clear and transparent glue at all times 
without employing either deteriorating or 
otherwisehurtfuljchemical agents or employ 
ing costly apparatus, such‘ as charcoal-?lters 
or large decanting-vessels; fourth, in the use 

3 5 of whole or only slightly broken-up bones 
which are subjected for a long time to a pro 
cessof washing ,‘ and liming, or even treated 
with a sulphurous acid, &c., resulting in the 
loss‘of such substances that could otherwise 

40 be pro?tably employed for bone-meal or bone 
black rich in catbon; and, lastly, in the rela 
tively~long time‘ required in carrying out the 
various ‘steps of the methods now employed, 
which at certaih periods of the year render the 

4 5 manufacture of‘ glue an impossibilty. 
The object of our invention is to remedy 

these di?iculties; and it consists, first, in the 
use of unwashed or otherwise previously pre-' 
pared or treated bones, except in comminutin g 

50 the m. to the size of an ordinary pin, or in the 
‘ use of the offal or refuse from the bone-mill 

having like physical properties ; second, in; 
moistening‘ the comminuted bones or refuse of 
such from bone-mills in a watery solution of 
certain organic acids and in the consequent 55 
maceration to a slight degree of spontaneous 
heat; third, in treating the comminuted and 
macerated bones with steam in a vessel open 
at top, and, lastly, in the use of steam, and a 
comparatively small quantityof water and of 60 
air under pressure, successively. 

‘ In carrying out our invention the bones are 
?rst com-minuted to the size of an ordinary 
pin, or we may employ the comminuted refuse 
of bone-mills which are then moistened with 65 
a watery solution of an organic acid of limited 
strength, such as oxalic acid. The moistened 
bones are then collected in heaps and allowed 
to rest and become heated when they are 
placed into a suitable steamer preferably of 70 
cylindrical shape in cross-section, having aper~ 
forated bottom and provided with perforated 
water and steam pipes. The bones are then 
subjected to the action of steam for a period 
of time varying with the nature or age of the 75 
bones, which has the eifeot to drive off the 
amm oniacal constituents thereof that are gen 
erally present in greater or lesser quantities 
in bones that have been stored for any length 
of time, and which have not been neutralized 80 
during the process of maceration. The de 
scribed comminution of the glue-producing 
tissues of the bones produces immense surfaces ‘ 
easily penetrated, while the overlying ?ne bone 
particles when charged in the steamer leave 85 
numberless interstices, whereby the mass prac- ‘I 
tically forms a ?lter from which the concen- “. 
trated glue solution passes off perfectly clear, 
while the action of the acid upon said commi-‘ 
nuted bones prepares the glue-producing tis- 9o 
sues thereof for rapid conversion by the steam. 
Afterthe ammoniacalconstitucnts have been 

destroyed and eliminated from the bones, the 
steamer is closed and the bones are subjected 
to the action of steam, under a pressure of from 9 5‘ 
two to three atmospheres, for a certain length .1 
of time, after which the steam is let out by 
means of a suitable cock and so much boiling 
water admitted at intervals as will thoroughly 
dissolve the bone-tissues previously jellied by 100 
the action of maceration with an acid and by . 
that of the steam. The contents of the steamer 
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are now allowed to stand one hour, more orless, 
under the action of air at a pressure ofabou t one 
atmosphere, after which the concentrated solu 
tion containing about twenty-?ve or thirty per 

5 cent. of the dry bones in glue is forced, under 
constantly-increasing atmospheric pressure, 
into the copper coil of a wooden vat, where it 
may, if desired,be further con cen trated in a very 
short time, which, however, is an impossibility 
with the concentrated solution obtained pre 
vious to the admission of boiling water. Fi 
nally, any glue remaining in or adhering to the 
walls of the steamer may be obtained by rins 
ing with hot or boiling water. 
The dark yellow but brilliantly clear glue 

solution jellies very rapidly and produces a 
wholesome and excellent glue, which is decol 
orated to a straw yellow by any of the well 
known methods. 
The whole operation, which is characterized 

by its cleanliness, simplicity, economy, and 
rapidity, is effected in from ?ve to six hours. 
In this very short period of time, regardless of 
the season, we obtain, according to the rich 
ness of the material, from twelve to twenty per 
cent. of glue. ' 

Having now described our process, we will 
proceed to describe our form of apparatus by 
means of which said process may be carried 
out, although any other suitable apparatus 
may be employed, and in the accompanying 
drawings we have shown in Figuresl and 2, a 
vertical and transverse section, respectively, 
of an apparatus well suited to the purposes. 
A is a cylinder, of any desired capacity, m ade 

of sheet metal and of a strength capable of re 
sisting the pressure hereinbefore referred to. 
It is proyiided with a chargil'lg-aperture, a’, 
which is left open during the elimination of the 
ammoniacal constituents of the borax. and a 
discharging-apertum, a2, through which the 
material is removed after the glue is extracted 
therefrom, both of said apertures being adapted 
to be hermetically closed by means of suitable 
covers a3. The cylinder is provided with a per 
forated false bottom, a, or grate, upon which 
the material is charged, which bottom, in Fig. 
2, is removed to show the arrangement ofsteam 
pipe. 
B is the discharge-pipe through which the 

glue is discharged, connecting with the space 
A’, formed ‘by the bottom of the cylinder A 
and the grate a, as shown. , 

(J is the steam-pipe, terminating in a perfo 
rated coil, 0, in chamber A’, to force steam 
through the grating and the material upon the 
same, for purposes already described. 
D is the hot-water pipe, terminating, like 

pipe 0, in a perforated coil, d, at the upper 
end of the cylinder, at which end also enters 
the air-pipe E, through which pipes hot water 
and air are forced into the apparatus, for pur 

I poses hereinbefore set forth. 
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Having now described our invention, what 
we claim is 

1. The process of converting the glue con 
taining tissues of bones into glue, by macer 
ating the refuse of bone-mills or ?nely-commi 
nuted bones with an organic acid in solution, 
preferably oxalic acid, as described. 

2. The process of converting the glue con 
taining tissues of bones into glue, by treating 
the refuse of bone-mills or ?nely-comminuted 
bones with an organic acid in solution, and 
heaping the material so treated until slightly 
heated, as set forth. 

3. The process of converting the glue-con 
taining tissues of bones into glue, ‘by ?rst 
macerating the refuse of bone-mills or ?nely 
com minuted bones with an organic acid in so 
lution, as set forth, then driving off the am 
moniacal constituents by means of steam, as 
described. 

, 4. The process of converting the glue-con 
taining tissues of bone into glue, by macerat 
ing the refuse of bone-mills or ?nely-divided 
bones with an organic acid in solution, drive 
ing off the ammoniacal constituents of the 
maceratcd bones by means of ‘steam, and dis-. 
solving out the glue-tissues by means of steam 
under pressure, all substantially as hereinbe 
fore set forth. 

5. The process of obtaining glue from bones 
by maceratin'g the refuse of bone-mills or ?ne 
ly~comminuted bones with an organic acid in 
solution, driving off the ammoniacal constitu 
ents not neutralized by maceration, by means 
of steam, dissolving out the glue-tissues by 
means of steam under pressure, to obtain a 
concentrated solution, and ?nally removing or 
dissolving out the remaining glue-tissues by 
means of hot water under pressure, all sub 
stantially in the manner as set forth. 

6. The process of obtaining glue from ?ne 
ly-comminuted bones or the refuse of bone 
mills, by maceration with a solution of an or 
ganic acid, expelling the ammoniacal constitu 
ents, dissolving out the glue by means of steam 
under pressure, to obtain a concentrated glue 
solution, forcing hot water under pressure in 
to the bones to wash out the remaining glue, 
and ?nally expelling the watery glue-solution 
by means of air under pressure, and evapor 
ating to the proper consistency, all substan 
tially as and for the purposes set forth. 

7. In the process of manufacturing glue from 
bones, comminuting or shredding the bones 
before extracting the glue therefrom, substan 
tially as and for the purpose speci?ed. 
In testimony whereof we af?x our signatures 

in presence of two witnesses. , 
FRIEDRICH SELTSAM. 
RICHARD HAGEN. 

Witnesses : 
J. NAINLAGH, 
ALFRED MUSSINAN. 
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