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PROVISIONAL SPECIFIOATION. 

"Improvements in Apparatus for the Manufacture of 
Nitroglyceri~e ". 

We, FREDERIC LEWIS NATHAN, Major in the Royal Artillery, JAMES MILN 
THoMsoN, Manager, and WILLIAM RINTOUL, Ohemist, all of the Royal Gun .. 
powder Factory, Waltham Abbey, in .the County of E.ssex, do hereby declare 
the nature of this invention to 1>e as follows;-

5 This invention relates to apparatus · ror the manufacture oJ: · nitroglycerine, 
so arranged that the nitration of the glycerine, · th\~ separation of the nitro
glycerine produced, as well as the operation usually known aoS "after-separat
ing" are carried out in one vessel. 

For this purpose we provide the usual nitrating vessel with an acid inlet 
] 0 pipe at the bottom, and a glass separation cylinder with a lateral exit or 

overflow pipe at the top. This cylinder is covered by a glass hood or bell 
jar during nitration, to direct the escaping air and fumes into a fume pipe 
where the flow of the latter may be assisted by an air injector. The lateral 
pipe in the separation cylinder is in connection with a funnel leading to the 

15 pre-wash" tank. 
The manufacture of nitroglycerine is carried on in this appa.-ratus as follows:
The nitrating acid is introduced: into the apparatus by the inlet pipe enter

ing at the bottom. The glycerine is then nitrated, being introduced into the 
vessel with the usual precautions, by means, of a suitable injector such as 

:w an internal cylinder of smaller diameter than the glass cylinder, having a 
periorated bottom and provided with a stopcock or valve to regulate the flow 
of glycerine. . 

,Vhen the whole of the glycerine has been nitrated and the temperature has 
fallen slightly, the air stirring, and the cold water circulation through the 

~5 coils, are stopped, and the glycerine injector is removed. Then, as the nitro
glycerine produced separates' from the acids, there is run in through a branch in 
the acid inlet pipe, a quantity of waste acid from a previous charge, or acid of 
a similar composition. This acid, entering a,t the (bottom~ gradually raises 
alid . displaces the whole char'ge until the nitroglycerine begins to flow away to 

30 the pre-washing vessel b;y ' the overflow pipe in" the separation cylinder at the 
top of the apparatus. The flow of the waste acicl is then regulated, by means 
of a cock, to suit the rate or separation of the nitroglycerine from the acicls. 

When nearly all the nitroglycerine has been separatecl in this. manner, the 
acids in the a,pparat.us maybe run off as usual to an after-separating vessel for 

35 further settling, thus leaving the apparatus free for another nitration, or the 
nitrating vessel itself may Ibe used as an after~sepal'ating bottle displacing the 
nitroglycerine with waste acicl as it rises to the top, or skimming off in the 
usual manner. 

When the separation or the nitroglycerine is, complete, the waste acicl is 
10 run off and denitrated as usual, a portion. or it being reserved for the dis

placement of the nitroglycerine in a subsequent operation. 

Dated this 8th d3Jy or August 1901. 
ABEL & IMRAY, 

Agents for the Applicants. 
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COMPLETE SPECnnCA'1'ION. 

(( Improvements in Apparatus for the Manufacture of 
Nitroglycerine." 

We, FREDERIC LEWIS N ATHAN, Major in the Royal Artillery, J AMES MILN 
'l'HOMSON, Manager, and WILLIAM RINTOUL, Chemist, all of the Royal Gun
powder Factory, ,Valtham Abbey, in the County of Essex, do hereby declare 
the nature of this invention and in what manner the same is to be performed, 
to be particularly described and ascertained in and by the following state- 5 

,ment ;--

'1'hi8 invention relates to apparatus for the manufacture of nitroglycerine, 
so arranged, that the nitration of the glycerine, the Reparation of the nitro
glycerine produced, as well . as the opf'1'ation usually known as "aIter-separat-

, iug" are carried out in one vessel. \ 1 (J 

For this purpose we provide the usual nitrating vessel with an acid inlet 
pipe at the ,bottom., and a glass separation cylindtr with a lateral exit or 
over:flow pipe at the top. This cylinder is covered by a glass hood or bell 
jar during nitration, to direct the escaping air and fumes into a fume pipe 
where the :flow of the latter may be assisted by an air injector. The lateral 15 
pipe in the separation cylinder is in connection with a funnel leading to the 
' " pre-wash" tank. The accompanying d:::·a.wing shews a v!eTtical section of 

, apparatus according to our invention. 
a is a nitrating vessel of usual construction having at the bottom an acid 

inlet pipe with three branches, oneb leading to the denitrating plant, c lead- :W 
ing to the drowning tank and d which extends upwards and has two branches e 
leading to the nitrating acid tank, and f to the waste acid tank. 

On the sloped bottom of the nitrating vessel a lies a coil g of perforated pipe 
· for blowing ail', and there are in the vessel several coils' h, three shewn in the 
, drawing, for circulation of cooling water. 25 

At the top of the vessel the,re is a glass cylinder -i having a lateral outlet j 
directed into the funnel mouth of a pipe k leading to the pre-wash tank. Over 

· the cylinder i is a glass glObe l into which opens a pipe m for leading off 
, fumes which may be promoted by a compressed air jet from a pipe r operating 
as an ejecilor . Into an opening of the glass dome l is inserted a vessel n which 3(; 
is connected by a :flexible pipe p to the glycerine tank and the bottom of n 

: is perforated and covered with a disc perforated with holes registering with 
, those through the bottom, this disc being connected by a stem with a knob q 
· by which it can be turned so. as to throttle or cut off passage of glycerine through 
the bottom. s is a thermometer for indicating the temperature of the contents 35 
of the vessel. . 

In operating' with this apparatus, the uitrating acid is int.roduced' into. the ni
~Tating ,:essel by npeniu&, the cock of the J?ipe e. The glycerine is then run in by 

· mtroducmg nand openmg the va.lve at ds bottom, the contents of the vessel 
being agitated by air blown t.hrough the perforations of the pipe g. When the 40 
glycerine isa11 nitrated and the temperature has slightly :fallen, the circulation 
of water throug~ the coils h a~d th~ air stir~ing ar~ stopped, and the glycerine 

. supply vessel n IS removed. 1he llltroglycerme as It separates from the acids, 
i~ rais~d by intr~ducing by the pipe f waste ac~d fr?m a previous charge, this 
dlsplacmg the llltl'oglycerme upwards and causmg It to :flow by the outlet j 45 
and pipe l~ to the pre-washing tank. 

W'hen nearly all the nitroglycerine has been separated in this manner the 
acids in the app~ratus may be ~un off by the pipe b to an after-separating ~essel 
for further settlmg-, thus leavmg the apparatus free for another nitration or 
ill(' nitrating vrssrl itself may he used as an after-sepatating bottle displa~ing 50 
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the nitroglycerine with waste acid as it rises to the top, or skimming off in the 
usual manner. 

When the separation of the nitroglycerine is complete, the waste acid is 
run off and denitrateu as usual, a portion of it being resel'ved for the dis-

5 placement of the nitroglycerine in a subsequent operation. 

Having now particularly described and ascertained the nature of our sai(i 
invention and in what manner the same is to 'be performed, we declare that what 
we claim is:-

Apparatus for the manufacture of nitroglycerine, consisting of a vessel pro-
W vided with an air blast pipe, coils for circulation of cooling water, pipes for 

supply' of acid and of waste acid for displacing the nitroglycerine as it separates, 
a valved arrangement for supply of glycerine and pipes for discharge of the 
l1itro~glycerine prod:uced _ and of the fumes, substantially as described. 

ID 
Dated this 18th day of April, 1902. 

ABEL & IMRAY, 
Agents for the Applicants . 

Redhill: Printed for His Majesty's Stationery Office, by Love & MalcoIDson, Ltd.-1902. 
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