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This invention relates to a process for the production 
of primer compositions for percussion caps including rim 
fire cartridges. 
The function of a primer, for instance of a percussion 

cap in the cartridge for fire-arms, is to transform the me 
chanical impulse of the blow of the striker into chemical 
heat energy in such a short time that the intended maxi 
mal pressure is reached in the expected short time. . . 
The percussion caps consist of small cylindrical cups of 

copper or brass which are closed at one end. They are 
filled with a priming mixture with a high sensitiveness 
against percussion. The quantity of the priming mixture 
depends on the kind and on the size of the cartridges, 
and amounts to 15-120 milligrams, for small arms to 
15-60 milligrams. 
The known rimfire cartridges which have no sepa 

rated percussion caps contain the priming mixture be 
tween the two surfaces of the out pressed rim. By the 
blow of the striker this priming mixture will be crushed 
so heavily between the two surfaces of the rim that the 
ignition takes place. 

Rimfire "cartridges contain a smaller quantity of the 
priming mixture, usually 10-18 milligrams, but with a 
higher content of the initial explosive. 

: These priming mixtures for igniting the powder charge 
of cartridges consist of an initial high sensitive explosive 
and of a thermal combination of nitrates, for instance 
barium nitrate and potassium nitrate, superoxides, for 
instance lead dioxide and barium superoxide, chromates, 
for instance lead chromate-and of easy burning sub 
stances having a high thermal effect, for instance antimony 
sulfide, calcium silicide, silicon etc. 

For raising the sensitiveness the mixtures contain often 
gritty substances such as powdered glass are preferably in 
cluded. - 

For more than one hundred years mercury fulminate 
dominated as a sensitizing initial explosive. 
Due to certain reasons, from about 1932 on, mercury 

fulminate was replaced by the guanylnitrosoaminoguanyl 
tetrazene-sensitized lead salt of trinitroresorcinol. The 
use of sensitized lead salt of trinitroresorcinol has proved 
so advantageous that, since the teaching to use the same, 
little or no mercury fulminate has been employed in the 
production of primers. . 

It is necessary that the lead salt of trinitroresorcinol 
be sensitized, since the salt perse is not sufficiently sensi 
tive to percussion. The insufficiently sensitive lead salt 
of trinitroresorcinol has been sensitized only by means 
of comparatively small quantities of percussion-sensitive 
guanyinitrosoaminoguanyl-tetrazene, and no other sub 
stance which has been tried produced and desired sensi- i. 
tizing of the lead trinitroresorcinol. . 
The insensitivity to percussion of the lead salt of tri 

nitroresorcinol in primer mixers has been explained 
by the fact that this salt normally contains one molecule 
of water of crystallization. The anhydrous lead salt of 
trinitroresorcinol, produced for example by heating the 
hydrated salt for several hours to temperatures of about 
140° C., possesses not only per se a greater sensitivity 

10 

5 

20 

2. 
other conventional components of priming mixtures. 
The use of the dehydrated lead salt of trinitroresorcinol 

as a primer charge is not satisfactory, because the an 
hydrous salt is a very hygroscopic and, after only a short 
time, would have again absorbed the molecule of water 
of crystallization removed by the dehydration treatment. 
As early as 1920, it was found that the lead salt of tri 

nitrophloroglucinol, produced by precipitation of a lead 
nitrate solution with the solution of a readily soluble 
salt of trinitrophloroglucinol, was entirely free of water 
of crystallization and in a most difficultly soluble form. 
This neutral salt of trinitrophloroglucinol precipitates in 
the form of a free-flowing powder composed of uniform 
crystals having a high specific gravity. Due to this spe 
cific crystallization structure and high specific gravity, it 
is very difficult to obtain an uniform and hoinogeneous 
mixture with the other necessary components of such 
priming mixtures. - 

In consequence of its enhanced combustion tempera 
ture (hot flame), its high specific gravity, namely of 3.8, 
and its freedom from water of crystallization, the lead 
salt of trinitrophoroglucinol surpasses the lead salt of 
trinitroresorcinol in satisfying the requirements for a 
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priming charge. However, in spite of these advantages, 
which would lead one to consider the lead salt of tri 
nitrophloroglucinol as ideal, the fact is that the lead salt 
of trinitrophloroglucinol is not able, even in view of its 
greater self-sensitivity, to impart to the mixture with the 
other primer components a greater sensitiveness to im 
pact than the lead salt of trinitroresorcinol. 
Due to this disadvantageous finding, no further at 

tempts have been made to make the lead salt of trinitro 
... phloroglucinol more advantageous for use in the pro 
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duction of percussion (see German Patent No. 377,269). 
The later attempts to sensitive the lead salt of trinitro 
phloroglucinol by means of tetrazene does not produce 
any such decisive advantages that the substitution of the 
cheaper lead salt of trinitroresorcinol would appear justi 
fied. 

in accordance with the invention it has now been dis 
covered that a highly suitable substance for use as prim 
ing charge in percussion caps and rimfire cartridges is 
the lead salt of trinitrophloroglucinol, containing one 
molecule of water of crystallization. 
The lead salt of trinitrophloroglucinol containing water 

of crystallization is prepared by precipitation of a lead 
nitrate solution with a solution of an easily soluble salt 
of trinitrophloroglucinol, for instance the magnesium salt, 
at temperatures between 50-80 C., and by inoculating 
the precipitation solution with crystals of the lead salt 
containing water of crystallization. 

EXAMPLE FOR THE PRECIPITATION OF THE 
LEAD SALT OF TRENTROPHOROGUCNOL 
CONTAINING WATER OF CRYSTALIZATION 

First Precipitation Solution 
56 gm, of trinitrophicroglucinol are dissolved in 500 

ml. distilled warm water together with 16 gm. of tech 
nical magnesium oxide. 
The addition of the magnesium oxide must be done 

very carefully to avoid a foaming of the liquid. After 
boiling for 3-4 minutes the dark red solution is filtered off 
from the excess of magnesium oxide. 

Second Precipitation Solution 
110 gm. of lead nitrate are dissolved in 600 ml of 

distilled warm water and the possible impurities filtered 

to percussion, but also when in combination with the 
off. This solution is introduced into a precipitation vessel 
of about 3 liters and acidified with 2.8 gm. of free tri-- . nitrophloroglucinol. 
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Method of Precipitation 
he lead nitrate solution is heated in the waterbath to 

50-80 C. and inoculated with several milligrams of pre 
formed crystals of lead sait of trinitrophloroglucinol con 
taining water of crystallization. 
The time for adding the second solution shall be {0-12 

minutes. The temperature shall neither fall below 50 
C. inor rise above 80° C. Good stirring is necessary. 

After having finished the addition of the second solu 
tion stirring is continued for about 1 minute and the soiu 
tion diluted with 1 liter of cold water. 

After separation of the precipitated lead sait by . Suc 
tion the salt is washed several times with warm and cold 
water and dried at a temperature of 60-80 C. 
The lead salt of trinitrophloroglucinol containing one 

molecule of water of crystallization is obtained in the 
foim of small orange-colored, comparatively voluni 
nous needles in contrast to the dark-red free-flowing crys 
tals having a high specific gravity of the anhydrous lead 
salt of trinitrophiorogiucinol. The explanation for the 
differences in appearance and properties is that the anhy 
drous lead salt forms crystals classified with the isometric 
or regular system, while the hydrated lead salt precipi. 
tates as crystals classified with the monoclinic or prismatic 
System. 
The sensitivity to percussion of the hydrated lead salt 

is somewhat less than that of the anhydrous iead sait of 
trinitrophloroglucinol. Nevertheless, it has been found, 
in accordance with the invention, that the lead salt of 
trinitrophloroglucinol containing water of crystallization 
imparts to the priming mixtures produced therewith an 
essentially higher sensitivity to percussion than the denser 
anhydrous salt of more compact crystalline structure. 
My explanation for this is that the fine, needle-form 

Crystals of the sait containing water of crystallization have 
an effect similar to the loose, needle-form, soft “tetra 
Zene-Sensitizer, imparting to the priming mixtures, in 
spite of their own lack of sensitivity, through the bound 
water of crystallization a higher sensitivity than the very 
uniform, dense and coarser crystals of the anhydrous salt. 
The increase in sensitivity to percussion is extremely 

pronounced in the primer compositions produced with 
the lead salt of trinitrophloroglucincl containing water of 
crystallization. Merely by suitably varying the propor 
tions of the components of the mixture employed, even 
the degree of sensitivity of primer charges of the lead 
salt of trinitroresorcinol sensitized with tetrazene is sur 
passed. 
The sensitivity of the new primer charges lies in the 

Substitution of the hydrated lead salt of trinitrophloro 
glucinol for the lead salt of trinitroresorcinol, as well as 
in the elimination of the "tetrazene' employed as sensitiz 
ing agent. 
As is well known, the lead salt of trinitroresorcino is 

also objectionabie when considered from a safety view 
point. The lead salt of trinitroresorcinol very quickly 
takes on an electrostatic charge so that, unless sufficient 
precautions are taken, a risk of building up a charge of 
Sufficient magnitude to produce a spark, which may 
unintentionally initiate an explosion, is always involved. 
This necessarily increase the risk in drying, handling, in 
mixing and charging. 

In contrast to the lead salt of trinitroresorcinol, the 
electrical self-excitation in the lead sais of trinitrophloro 
glucinol is only about one fifth as great as that of the lead 
Salt of trinitroresorcinol. The amount of electrical charge 
accumulated by the lead sait of trinitrophloroglucinol, 
despite its higher ignition sensitivity, never attains the 
dangerous values observed in the case of the lead salt of 
trinitroresorcinol. 

Thus, in the case of the lead salts of the trinitrophloro 
glucinol, ignition through a self-produced electric spark is 
eliminated, and therewith accidental explosion. There 
fore, the composition in accordance with the invention 
has the additional advantage that it is safer to handle in 
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a. 
Ai. 

both the mixing and charging operations, as well as in 
storage and transportation, etc., due to its physical proper 
ties. 
The explanation for the ability of the lead salts of 

trinitrophloroglucinol to accumulate less static electricity 
is to be traced back to the higher metal content of the 
lead salt of trinitrophloroglucinol, as compared to the 
lead salt of trinitroresorcinol. This phenomenon is ob 
served for both the anhydrous and hydrated forms of the 
Salt. The theoretical lead content of the hydrated salt 
amounts to 52.95%, and that of the anhydrous lead salt 
of trinitrophloroglucinol to 54.63%. 

In accordance with the invention, no sensitizer for the 
hydrated lead salt of trinitrophloroglucinol is required. 
The elimination of the need for guanyl-nitrous-amino 
guanyltetrazene as sensitizer is highly desirable, in that 
this easily hydrolyzable substance is extremely sensitive 
to heat, detonating at about 140° C., which has fre 
quently resulted in serious accidents. 
The percussion caps and rimfire cartridges, in con 

nection with which the invention is employed, are and 
may be of any suitable and usual construction well 
known to those skilled in the art. The active compo 
nents of the priming composition are admixed in the 
same mainer as in the case of the conventional composi 
ions, employing the lead salt of trinitroresorcinol. How 
ever, due to the greater effectiveness of the lead salt of 
trinitrophloroglucinol containing water of crystallization, 
the proportion of this substance in the explosive mixture 
can be, if necessary, somewhat reduced to about 28-35% 
of the total mixture. The percentage of the lead salt 
in the mixtures depends on the desired effect in priming 
the powder charge of the cartridges. 
The other components of the mixture are similar to 

those employed in connection with the mixtures con 
taining the lead salt of trinitroresorcinol. As oxygen 
carriers, there may be utilized barium nitrate and po 
tassium nitrate, lead dioxide, red lead, lead nitrate or 
lead chromate, etc. 
As thermally acting materials, antimony sulfide, cal 

cium silicide, ferro-silicon and lead thiocyanate may 
be employed. According to the most recent observations 
and experiences, finely distributed silicon and elementary 
boron may also be used. The two last-named substances 
are, on account of the peculiar affinity of these elements 
for lead compounds, particularly effective in priming 
mixtures which contain as the explosive agent a lead 
compound. Further, they contribute to the sensitization 
of the compositions. 
EXAMPLE LLUSTRATING THE POSSIBLE COM 

POSITIONS OF THE PRIMING MIXTURES 

(1) Percussion Caps 
Percent 

Lead salt of trinitrophloroglucinol containing 1 
molecule of water of crystallization --------- 25-50 

Barium nitrate ----------------------------- 20-35 
Lead dioxide ------------------------------ 5-8 
Antimony sulfide --------------------------- 4-9 
Calcium silicide ---------------------------- 6-12 
Boron ----------------------------------- 1-8 

(2) Rimfire Cartridges 
Percent 

Lead salt of trinitrophloroglucinol containing 
molecule of water of crystallization --------- 40-80 

Barium nitrate or lead nitrate ---------------- 20-30 
Lead dioxide ------------------------------ 3-7 
Antimony Sulfide --------------------------- 4-7 
Boron or finely divided silicon ---------------- 1-8 
Powdered glass ---------------------------- 2-6 
As has already been nientioned, the specific gravity of 
the lead salt of trinitrophloroglucinol containing water 
of crystallization is lower than that of the anhydrous salt, 
namely 3.0 to 3.4. If for any reason a priming com 
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position of higher specific gravity, and being more brisant, 
is desired, a part of the hydrated salt may be replaced 
by the anhydrous lead salt of trinitrophloroglucinol. 
However, the amount of the hydrated salt in the com 

- position must amount to at least about 10% of the total 
composition, in order to impart to the same the necessary 
sensitivity to percussion. The hydrated lead salt of tri 
nitrophloroglucinol in such mixtures assumes the roll 
of the sensitizer similar to that played by tetraZene. 

It will, therefore, be seen that the invention accom 
plishes its objects. A method for preparing a priming 
composition is provided in which ignition by percussion 
is ensured. A priming charge consisting of at least 
10% of the hydrated lead salt of trinitrophloroglucinol 
is superior to the regular charge containing the tetraZene 
sensitized lead salt of trinitroresorcinol. It is safer to 
handle in both the mixing and charging operations, due 
to its physical properties. Furthermore, while certain 
proportions of the components of the priming charge 
have been indicated as preferable, these proportions may 
be varied within limits. It is further obvious that vari 
ous changes may be made in details without departing 
from the spirit of this invention. It is, therefore, to 
be understood that this invention is not to be limited 
to the details described. 

I claim: 
1. A primer composition for percussion caps consisting 

essentially of 
25-50% by weight of the lead salt of trinitrophloro 

glucinol containing 1 molecule of water of crystalliza 
tion, 

20-35% by weight of barium nitrate, 
5-8% by weight of lead dioxide, 
4-9% by weight of antimony sulfide, 
6-12% by weight of calcium silicide, and 
1-8% by weight of finely divided elementary boron. 

2. Primer composition for rimfire cartridges consisting 
essentially of 
40-80% by weight of the lead salt of trinitrophloro 

glucinol containing 1 molecule of water of crystalliza 
tion, 
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20-30% by weight of a member selected from the group 

consisting of barium nitrate and lead nitrate, 
3-7% by weight of lead dioxide, 
4-7% by weight of antimony sulfide, 
1-8% by weight of finely divided elementary boron, and 
2-6% by weight of powdered glass. 

3. A primer composition for percussion caps and rim 
fire cartridges comprising a mixture of at least one oxygen 
carrier, at least one thermally acting material, at least 
one additional member selected from the group consist 
ing of finely distributed silicon, elementary boron, and 
gritty inert material, and from 10-80% by weight of 
the total composition of a lead salt of trinitrophloro 
glucinol containing water of crystallization. 

4. A primer composition according to claim 3 wherein 
at least a portion of the lead salt of trinitrophloroglucinol 
containing water of crystallization in excess of 10% by 
weight is replaced by an anhydrous lead salt of trinitro 
phloroglucinol. 

5. A primer composition for percussion caps and rim 
fire cartridges consisting essentially of 10-80% by weight 
of the lead salt of trinitrophloroglucinol containing one 
molecule of water of crystallization, 20-35% by weight 
of a member selected from the group consisting of bari 
um nitrate and lead nitrate, 3-8% by weight of lead 
dioxide, 4-9% by weight of antimony sulfide, 0-12% by 
weight of calcium silicide, 1-8% by weight of finely 
divided elementary boron, and 0-6% by weight of 
powdered glass. 
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