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To all thom, it may concern. 
Be it known that HARRY L. GRANT and 

ALEXANDER DJIDICs, citizens of the United 
States, residing at Tamaqua, in the county 
of Schuylkill and State of Pennsylvania, 
have invented certain new and useful Im 
provements in Electric Detonators of which 
the following is a specification. 
This invention relates to an electric det 

onator for explosive charges and it has for 
its object to provide an improved device of 
this character constructed in such manner 
as to withstand the extremely high pres 
sure encountered in present day Wells, par 
ticularly oil wells. 
The present day oil wells are drilled to 

such great depth that very high pressures 
exist at their bottoms. Frequently the ex 
plosive charge must be exploded in water 
or other liquid, which, at the bottom of its 
column, is under the maximum pressure 
existing in the well. It has been found dif 
ficult to construct detonators in such man 
ner as to exclude the liquid when under 
very high pressure, such high pressure not 
only tending to crush the external casing of 
the detonator but also tending to force into 
said casing any closure or insulating ele 
ments, forming part of the detonator con 
struction. 
Among the objects of the invention i? to 

provide a casing, within which an electrical 
fuse head, a priming element and an ex 
plosive charge are contained in such a man 
her as to thereafter prevent their coming in 
contact with water, oil, gas, or any element 
under any pressure and particularly under 
extremely high pressure. 
A further object of the invention is to 

provide, in a detonator of this character, a 
high pressure casing in which the wires 
leading to the fuse head are electrically in 
sulated from each other and from the case 
and are made so as to be entirely waterproof 
by packing under high compression. 

Further objects and advantages of the in 
vention will be set forth in the detailed 
description which now follows: 

50 
In the accompanying drawing: 
Figure 1. is a longitudinal sectional view 

of a detonator constructed in accordance 
with the invention; and 

Figure 2. is an enlarged sectional view 

of the pressure head and insulation. 
Lik? numerals designate corresponding 5: 

parts in both figures of the drawings. 
In carrying out the invention we provide 

an electrical detonator consisting of an ex plosive charge and high pressure casing, 
comprising a body portion of cylindrical 
shape, indicated at 1, said body portion 
being of metal. This body is not of rel 
atively thin stamped metal such as is com 
monly employed in devices of this character 
but upon the contrary is of relatively thick 
and heavy machined metal, such as heavy 
brass or the like, which is strong enough 
to withstand high pressure. The body 1 is 
formed with an internal cavity 2, which 
provides sufficient space for the explosive 
charge 3 and electric detonator 4. The hol 
low body 1 is provided with a special grip 
ping thread 5 which permits the cap 6 to be 
tightly screwed into the body 1. The mouth 
of the body 1 is provided with a spherical 
surface which fits tightly against the flat 
face of the cap 6, at 8, Fig. 2, forming a sub stantially flat type of joint which prevents 
the entrance of water, oil, gas or any other 
substances coming in contact with the casing 
under extremely high pressure. The thread 
5' on the cap 6 Fig. 2, is made on a 45° angle 
with the horizontal and on its top has a 1° 
recess, said angle extending downward from 
the horizontal. The cap6 (see Fig. 2) con 
tains two packing casings 9. These casings 
are hollowed out at 11 and have a cylindrical 
hole running through the entire length of 
said casings from the cavity 11, to the end 

60 

(5.5 

() 

5 

St. 

12, of such diameter as to permit the lead 90 
in wires of the fuse head to be inserted 
therein. These casings are beveled at 13 
and in slight excess of the bevel on the pack 
ings, hereinafter described. Both casings 
are completely insulated from each other 95 
and from the body of the cap at 14 and 15, 
by means of a highly dielectric material 16, 
such as water-proof paper, wrapped around 
the tapered surfaces of the casings. The 
said casings are tightly forced into tapered 100 
holes in the body of the cap 6 and cavities 17. 
and 18 are formed at the ends of said cap. 
The cap 6 is provided with a standard 
thread 19 on which a retaining ring 40 is 
placed. Two lead packings 21 are placed in 105 
the cavities 11 of the casing. Leadin wires 
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strength as to resist high 

22 and 23 are insulated at 24 by means of 
rubber tubing or slow burning insulation 
and at 26 and 27 by means of a highly 
dielectric enamel. The outer insulation is 
removed from the ends of the wires 22 and 
23 for some distance and an insulating pres 
sure cap, hereinafter described, holds them 
in a fixed position when they are inserted 
in the lead packings 21 and in the tapered 
casing 9 and allowed to extend down into 
the cavity of the main chamber 2. Fuse 
head wires 28 and 29, extending upward 
from electric detonator 4, are soldiered to the 
wires 22 and 23, at 30 and 31. Dielectric 
washers 32 and 33 are placed at the top of 
the explosive charge 3 and act as retaining 
spacers. The insulating pressure cap 34. 
is made of a highly dielectric material and 
has two metal cylinders 35 and 36, having 
beveled mouths 37 and 38, projecting down 
wardly therefrom. The pressure cap 34 is 
slipped down on the wires, 22 and 23 until 
the cylinders 35 and 36 are seated on the 
lead packings 20 and 21. The metallic re 
taining ring 40 is then slipped over the ends 
of the wires 22 and 23 and down on to the 
shoulder 39 of the insulating pressure cap. 
34, which in turn forces the lower face of 
the shoulder against the flat face 41 of the 
cap 6 thereby forming a water tight joint 
at that point. The retaining ring 40 ex 
tends down to the flat face 42 of the cap 6, 
also forming a water tight joint, at that 
point. The retaining ring 40 is provided 
with a standard 60° thread at 43 to engage 
with the thread 19 of cap 6 Fig. 2. The en 
tire assembly is made with a smooth cylin 
drical surface 44. 

It is to be understood that the invention 
is not limited to the precise construction 
set forth, but that it includes within its 
purview whatever changes come within 
either the terms or the spirit of the append 
ed claims. 
Having described the invention what is 

claimed is: 
1. A device of the character described 

comprising a metallic casing of such 
pressure, a charge 

of high explosive therein of tubular forma 
tion, an electric blasting cap located within 
the tubular explosive charge, a closure for 
the casing, lead in wires passing through 
the closure and attached to the blasting cap 
and means carried by the closure for creat-, 
ing a fluid-tight joint about said lead in 
wires. 

2. A device of the character described 
comprising a casing of such strength as to 
resist high external pressure, a high ex 
plosive charge located therein, said charge 
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being in the form of a plurality of super 
imposed tubular elements, an electric blast 
ing cap located within the tubular elements, 
a closure for the casing, lead in wires pass: 
ing through the closure and means carried 
by the closure for effecting a fluid-tight 
joint about said wires. 

3. The combination of a casing of such 
strength as to resist high external pressure 
of a cap screwed into the upper end thereof, 
an explosive charge therein, and explod 
ing means for said charge, lead in wires 
for the exploding means passing through 
said cap, a pressure head through which 
said wires pass, means for moving said 
pressure head axially of the cap, and non 
rotatively with respect the eto and means 
acted upon by said pressure head for form 
ing a fluid pressure tight joint about the 
lead in wires upon such axial movement of 
the pressure head. 

4. The combination with a casing of such 
strength as to resist high external pressure, 
an explosive charge therein, a blasting cap 
therein, lead in wires for the blasting cap, a 
cap threaded into the upper end of the cas 
ing through which said lead in wires pass, 
means for insulating said lead in wires from 
the said cap, a compression ring, a pressure 
head of insulating material engaged by said 
ring and movably axially of the cap under 
the influence of said ring, and members 
carried by the cap through which said wires 
pass, such members being insulated from the 
cap and having recesses with tapered bot 
toms formed therein, soft metal packing 
elements seated in said recesses and tubes 
carried by the pressure head through which 
the wires pass, said tubes having beveled 
lower ends to engage the packing members, 
when the pressure head is moved axially 
under the influence of the ring. 

5. A structure as recited in claim 4 where 
in the pressure ca?? is provided with an ex 
ternal flange the lower face of which en 
gages the upper end of the case, and the 
upper face of which engages the lower end 
of the retaining ring when the parts are 
in assembled relation. 

6. A structure as recited in claim 4 where 
in the cap and body are provided with 
threads so shaped an 
as to create a water-tight joint when the 
cap is screwed into the casing. 

In testimony whereof they affix their sig 
natures in the presence of two witnesses. 

SLARRY L. GRANT, 
ALEXANDER DJ DICS. 

Witnesses: 
F. R. BEARD, 
ARRY C. LINKER. 
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