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BLASTING ACCESSORIES O

XPLOSIVES themselves demand first con 3
E tion when blasting is to be done, but¥ t
must not be overlooked that they cdnnot¥be
properly exploded and will not develop t full
strength without certain materials and pliances
especially designed for the purpose. In @)i'on to
those arti necessary to develop the of a
@ ives, there are other @s which,
ey may not be absolutely r ite, contrib-
certainty and econo the use of
i essories.’’

cessories that
respect cannot

restimated. The very ade costs but a
omparison with the c e of explosives with

hey are used. It is onomy to attempt to

e explosives with an inférigr detonator, for this

always results in a consider. aste of the explosives.
The Du Pont Company, earned by more than a
hundred years of experi just what is required in

the shape of Blastin (Nries, and jealously main-
tains its standard of hi uality.






Blasting Accessories

Classes of Explosives

There are two general classes of explosives—deflagrating

detonating.
Deflagrating Explosives.—This class of explosives i :
all of those which are fired by sparks furnished by the g)it

Y, - S .
PONTugupL b
DNT BLASTING POWDER GRAINS

electric squib, safety fuse g iners’ squib.
ives may also be fired by % of any of the

ded for high explosives. ncipal defla-
is blasting powder.

Explosives.—This class of/e ives includes all

ites, nitroglycerin, ammonia, and Arctic and

They are not fired rks or flame, but

A CARTRIDGE OF TE

require some powerful interme gent, such as an electric
blasting cap, blasting cap or eau. These agents are called
detonators. !

Deflagrating explosives, Nded in large quantities, are
frequently fired or exploded rges of high explosives.



BLASTING ACCESSORIES

to some extent, especially in coal mining, but on account of
the electric resistance of iron being about six times as great
as that of copper, a blasting machine cannot fire as many electric
detonators when iron wires are used as when copper wires are
used. (See page 40 for table of resistance of iron wires.) The
standard lengths of iron wires are 2, 4, 6 and 8 feet. Longer
lengths will be supplied on special order, but they are not r:
mended. The iron wires are carefully insulated. For general
copper wires are far superior.

Electric blasting
packed in pasteboar: ;
which are inclosed i

wooden cases. Thes@artons
cqntain either 25 o @ ec-
(

epending

wires from 4&f 6 feet
long are pack omestic
trade 500 toathe case, while
those with lon wires are
packed 250 to the case.

. Thestor; electric blast-

CARTON OF 50 ELECTRIC Ing caps uld always be

TING CAPS given care ention by the

consumgr: they are per-

mitted ain for a long time in a verykarm place, the water-

proofi efial in the insulation dries out ch an extent that

the ation may break when the wi nt, and misfires
resu ttempt is made to use the t work.

osive charge in the electrt ing caps is very easily

a y moisture, and if they aregtored¥too long in a damp or
et p they may deteriorate. i rge is also very sensi-
tive, and may be exploded by a m ely hard knock or jar.

re, be handled carefully.

ctgic blasting caps should,
1 handling is also nece on’ account of the delicate
Bridge wire (see sectional view o tric blasting caps), which

hen broken, the electric

tmg cap is absolutely us . JThe wires must not be bent
arply or forcibly separate point where they enter the
copper cap, as this may brga loosen the filling material and

age the explosive charge. These

permit water to enter an
all classes of electric detonators.

precautions are necessaryl wi
Care must be takef"whe ping the bore hole not to break
either the electric blasti wires or the insulation on them, or
to pull the electric bl p out of the primer.
12
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Many misfires are due to
carelessness in loading and
tamping bore holes.
In each carton of electric
blasting caps there is a paper
tag called the ‘“‘follow-up’ tag.
In case any trouble is expe-
rienced with the electric blasting
caps, this tag should be pre-
served, as well as any unused \
electric blasting caps, and, in
addition, the markings on the \
wooden cases in which the car- SHIPPING CASE o

OF
tons were packed should be ELECTRIC BLASTING CAPS
recorded.

Du Pont Electric Blasting Caps are so constructed
be highly satisfactory for moist and wet work. They can b
under several feet of water if the time between loading% p
is not too great. They are not intended for use un{ t

heads of water, or for submarine work.

Waterproof Electric Blasting Ca
Although electnc blasting cap wires and copper @re well
water, they are not intended for ely wet
work, and iffused 1m water, particularly under fpr e, water
may leak int@ the cap'so that the explosive chargéi
entghay ‘‘short circuit’’ through the

ter instead
resistance.

For such wi tric blasting caps wit sulation for
wet wo, ed. These specially insulated €lectric blasting
caps ar u Pont Waterproof Electri asting Caps.

Th de in the same strengths, and No. 8, with
the gamélengths of insulated copper wir: e electric blast-
ing on wires are not used. er to give better
wa g the copper shell is longegithan for electric blasting

ps sofas to allow more space for filli aterial, shown at G
pnal view of electric blas p on previous page).
op

er wires have a special ins onywhich allows their use
in water not over 30 feet deep. Wher depth of water is over
30 feet and where the primers a main in the water for a
period longer than two days, ubmarine Electric Blasting

Caps are strongly recommend because of their special water-
resisting insulation.

Waterproof electric bla \ must be placed within the
charge of explosives just th s Electric Blasting caps, with
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the important difference that safeguards must be taken to pro-
tect the primers from water. The waterproofing of primers and
charges is discussed on page 61.

B ———

DU PONT WATERPROOF ELECTRIC BLASTING CAP

They must be handled in the same careful way as electric @

ing caps. They are packed in cartons, and then in cases o
same size as are used for electric blasting caps. The wei o
packages are slightly greater than those of electric blasting ca

Submarine Electric Blasting Caps

For under-water work, where the greatest safeguands against
water are necessary for safety and for developing the f ehgth
of explosives, a special Submarine Electric Blisting®™€ap is

asting

5 L \O
DUPONT WATERPROOF ELE’T §G CAPSAND SUBMARINE ELECTRIC
BLASTING CAPS ARE AND THE SEVEREST UNDER-WATER
CONDITIONS :
14
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SHOW THE GUTTA-PERCHA COVERING \

cap, with well-insulated wires and a long waterproof sheN
the detonating charge. It is further waterproofed by having a
heavy covering of gutta-percha over the shell and the lowe
cap ends of the wires.

Submarine Electric Blasting Caps are made in
strengths as Electric Blasting Caps Nos. 6 and 8.

To meet the requirements for under-water condjtio
marine electric blasting caps are furnished (on spec
orders only) with gutta-percha insulated wires.

They are primed, connected and fired as are o
blasting caps, and the necessary precautions are taken to guard
against, water entering the primed cartridge. (Se ge 61.)

Submarine electric blasting caps require .t careful
storing and handling as do other electric detonatefs. /They are
packed in as are electric blasting caps, 1gh slightly

more.

s of Dblasting, particularl @ nel and shaft
cessary to blast each round of Basesholes in sections
It is generally a saving inN this can be done
as to obviate the necessity, urning to the work-
after each section has been b@m arrange for the
hen fuse and blasting caps areftised to detonate the

ve/fthe sections of fuse for thefdi nt bore holes are cut
t lengths so that the charges will explode in the proper

of Shell, 1 Inch

First Delay (Size Reduc

Second Delay (Si:
DELAY E]

ngth of Shell, 114 Inches
BLASTING CAPS

6
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sequence if the fuses are lighted at about the same time. There
is practically no limit to the number of charges which can be
exploded in sequence with fuse and blasting caps in this way, but
electric firing is much more satisfactory for the many reasons of
safety and effectiveness pointed out in the chapter on Electric
Blasting. Under most conditions there is nothing to be gained by

The Du Pont Delay Electric Blasting Caps have been de
oped for such conditions so that these three classes of sho
be fired in rotation with a single set of wiring and with
application of the electric current, and in such a way that
no trouble from the first round of shots breaking the \@
1

dividing the round of holes into more than three sections. Thj
permits of cut, relief and rib shots. ‘m
ay

the second and third rounds, as is the case when two
sets of wires are used for a series of shots using @nly
blasting caps.

There are two kinds of delay electric blasting
delay and second delay. These are so construgted
is a short lapse of time after the current is applic¢dwbefore’ the
first delays explode, and-a longer_delay before the$econd delays

O
4

44/5 2

Q

&

€
c

first

S
9

L/

METHOD OF CONN! mTANTAN EOUS, FIRST DELAY AND
SECOND ECTRIC BLASTING CAPS

16
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Electric Squibs

Blasting powder is best ignited in the center of the charge.
It is impossible to do this with certainty with miners’ squibs
or safety fuse. It can easily be done with Du Pont Electric
Squibs.

When a charge of blasting powder in a long bore hole is ignited
at one end, it is always possible for some of the coal or rock to
move before the entire charge explodes, and thus relieve the con-
finement from the powder in the far end of the hole. This is most
likely to happen when large charges are ignited at the end neares \
the mouth of the bore hole. Then more or less of the powder atk
the back of the bore hole, where the burden is usually the heaviest
does very little execution, and a large flame and a great volume
smoke are projected into the working place.

Attempts to ignite the charge at the center are sometimes
by extending the fuse to that point; but this is seldom succe
owing to the fact that most fuse will spit fire from the sides
ignite the charge where the fuse enters it. Even the ver, t
tape and gutta-percha fuse will do this occasionally. The ns
attached to the use of the highest quality of fuse has caus is
method of igniting charges of blasting powder in bore holes to
be practically abandoned.

er charges
of burning,

and may ittle time for the blaster to h a place of
safety ing them. This makes i ary, when a
numbegr/of ghots are ready to be fired, for blaster to return

to th¢ fage seVeral times, causing the valuable time.
The mi uib also necessitates an nifg in the tamping
ay result in the flames from the t blowing back into
igniting mine dust or gas. i ning makes gas-
g~impossible.
hese disadvantages are overc the use of Du Pont
Electric Squibs that give all the ge vantages of electrical
firing. These Electric Squibs are similar'in general appearance
to Du Pont Electric Blasting Cap: ave a heavy paper shell
or cap instead of a copper one. T d of the shell is closed with
a small cork, which should be &l& before using. The charge
in this cap does not detonate at in electric blasting caps,
but merely shoots out a sma When electric squibs are
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used, the charge of blasting powder can be ignited in the center,
thus giving a little quicker and stronger action, and insuring the
explosion of the entire charge before any of the surrounding
material can fall and cut off a portion of it. The bore hole can be
tamped solid, leaving no vent for a partial loss of the strength of
the powder. When the entire charge is exploded at once, less
smoke is given off by the blast. This, with the elimination
smoke from burning safety fuse, or miners’ squibs, results
purer air, making it possible for both miners and draught animal
to do more work. Aside from better blasting and greater ty,
this one feature is of sufficient advantage to warrant t
electric squibs.

Another advantage in
using electric squibs is
that when it is possible
to fire more than one
shot at a time all of the
bore holes can be con- e
nected in series and fired \
at the same instant.
This results in a very
considerable saving of
time, as well as powder, @

as shot firers can cover

e or min-
safer to
> o
or miners CARTO CTRIC SQUIBS

L 4
til everyone, including thtN?r, is a safe distance
d because danger of hang w tirely obviated.

vantages resulting from the u electric squibs are:
stadntaneous firing.
omtrol of moment of firing.
Itaneous firing of a num f shots.
reater efficiency of blastin
ving of time.
reater safety.
Elimination of fumes fro:
Decrease of smoke from Blas
Electric squibs require

fuse.

powder.

me good storage conditions as
electric blasting caps. they cannot be exploded by
shock or concussion tric blasting caps, they must be
handled just as ca ly, their construction is necessarily
delicate and they can ily broken by rough handling.

20
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They are manufactured with 4, 6, 8, 10 and 12 foot copper
wires, and 4, 5, 6 and 8 foot iron wires. Those with iron wires
are somewhat less expensive, but require a stronger electric cur-
rent to explode them, because of the inferior conductivity of iron
as compared with copper wire. They are also more easily affected
by moisture. We do not recommend electric squibs with iron

wires longer than 8 feet, nor do we carry them in stock. m

- ELECTRIC SQUIB WITH 6-FOOT WIRES

Electric squibs are packed 50 to the carton and 10 ca&

the case. Gross and net weights of cases are as follows:

Quantity | Length | Kind of Wire |Gross Weight| Net Weight | Outside Dim
500 4 ft. Copper 23 Ibs. 154 lbs. 22" x 9%
500 6 ft. Copper 29 Ibs. 214 Ibs. 22" x 94" x 94
500 8 ft. Copper 36 Ibs. - 274 lbs. 22" x 947
500 4 ft. Iron 25 Ibs. 164 lbs. 3
500 S ft. Iron 27 Ibs. 184 Ibs. 3
500 6 ft. 32 Ibs. 234 Ibs.
500 8 ft. 39 lbs. 29 |bs.

. Cases of §" or inside dimensions deduct one,i

dimension.
The meth ring electric squibs is £xa e same as

for other ic detonators. This is descringes 45 to 51.
Photographic Squi

Th f electric squibs is highly succ@for firing pho-
togra as’ powders. By their use mber of flashes

may t the same time. The ac is positive. For this
Wwor e8quibs may be fired by means asting machine or
a o) lighting circuit. Photo: electric squibs are
madeny 6-inch copper wires. e connected up in

éxactly the same manner as Du Po

ric Squibs and Elec-
tric Blasting Caps.

Connecti

. Connecting wire is insulatéd wire (No. 20 Brown &
Sharpe gauge). It is put und and 2-pound spools.
A 1-pound spool is 3 inches i ter, 4 inches long and holds
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about 210 feet of wire. A 2-pound spool is
3 inches in diameter, 54 inches long and holds
about 420 feet of wire.
Connecting wire is used to join the wires of
the electric blasting caps together, when they
are not long enough to reach between the
adjoining bore holes. The ends of the connecting
wire must be scraped bright before connections (_mnecﬁngm

are made. The joints should not be permitted to -1b
lie in water or on wet ground. If this cannot %
ta

be prevented, the joint should be covered with insulati
No. 21 (Brown & Sharpe gauge) Insulated Coppsr Wire 18

used for connecting wire, but is not recommended bec it 1s

considered too small for best results. : . Q
A 1-pound spool of No. 21 Connecting Wire hold

feet and a 2-pound spool about 520 feet.
The resistance of No. 20 gauge Insulated Coppe

Wire is 10.14 ohms per thousand feet. The resish

21 size is 12.78 ohms per thousand feet.
Leading Wire k

The wire commonly used for connecting electric blasting caps,
other electric detonators and electric squi
machine is known as leading wire. It is insulated) copper wire

a

(No. 14 n & Sharpe gauge) and is fur, in coils of the
follow hs and weights:
....about 4 lbs. 300 ft. . ° .about 5.8 lbs.
...... about 5 lbs. 500 ft. .“Wabout 9.6 lbs.
ing wire should always be | enough to keep the

blaste ut of the zone of danger.
eading wire is made by ng together two insu-
la per wires with an outside ingulatiof, thus giving a return
ir le that may be handled e as a single wire. It
weighs @pproximately twice as muc e same length of single

ding wire and can be had in ¢ the same lengths.
lex wire is more satisfac for use where the two end
s in a blast are not far apart, a tump blasting and similar
. Single wire is genera - -
erred to the Duplex wh
end holes are far apart,
quarry and electric ditch hlas
ing. Single leading wire i -
quently used for connecting wi
instead of the small ga -
necting wire, especi &ge
blasts.

ROLL OF LEADING WIRE
22 .
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SR A N S SR N ot S . e g e o W

Special Leading Wire for Miners
For the use of miners and a few other blasters who fire buD

DUPLEX LEADING WIRE (ACTUAL SIZE) \m

from one to three charges in a blast, and then under condition
where it is not necessary to be far from the blast, a specia
gauge Duplex Leading Wire is furnished on special order in
and 150 foot lengths. This wire weighs 1.85 pounds per hunc
feet. This leading wire is intended only for the work speci

and is not intended for general blasting. . \
Leading Wire Reels k

The leading wire reel is a valuable accessory in enabling the
blaster to coil up his leading wire with a minimum of ing of
the wires. It keeps the two wires separate, avoiding th e of

accide hort
ci The
cr is built in
the of a
dle for the
% arrying of
~ 1e*leading wire
* Aside from
convenience,
its"use will save
s price many
imes over in the
LEADING WIRE REEL course of a few

years,

Blasting Macl‘@
B

lasting’ machines are used to ge e the current for firing
blasts by electricity.
Du Pont Blasting Machines, wi xception of the Pocket
le
a

[

Blasting Machine, are small ynamos, in which the
armature is rotated by the thrust of the rack bar,
thereby converting muscular o electrical energy. They
are not magnetos, although t ften erroneously so called.
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A magneto has a permanent magnet for a field, whereas the dyna-
mos in the Du Pont Blasting Machines have electro-magnets.
They are wouind somewhat differently from a dynamo built for
delivering a continuous current for power or lighting purposes,
in that the current in the Du Pont Blasting Machines is short cir-
cuited through the field magnets for the purpose of building up,
intensifying and storing the current until the end of the rack
stroke, when the whole accumulated current is sent out thr,

the firing line.

The construction of the push-down 0
Blasting Machines is shown in the a pa
ing illustration. 1, Rack bar, shomh
which engage the pinion on end of ure;
4, the contact spring, which, whe by
the bottom of the descendmg ragk b
the contact between two sm
bearings, one on the upper face
spring and the other on thet de
bridge 5, and in this way t e entire
current through the outsideagircuit; that is,
leading wire, electric blasti caps and
connecting wire; 8, 9, field magnets; 16,
revolving armature; 34, r handle.

They are rated accord@h’e number of
electric blasting caps they can Le
depended upon to fi n connected in
series. For convenie the'electric blasting
cap with 30-foot copper Wiges is taken as the

pupont Unit. There are gix different sizes, all of
cuiNe Which are two-gos nes.

he*Pocket Blasting Machine
chifre, having permanent field m
adeffor coal mining, where it i

more than one charge a Iti

erviceable for small jobs, such ump an
oulder blasting. .It has 1ty of
ee electric blastmg caps hs 414
ounds. It is furnished ovable
handle, which prevents 1t operated
by any other person the blaster.

PocT:et S—i;;
f Operating '

To operate the D cket Blasting Machine, first remove
the carrying handle e socket and insert the firing handle,
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- -

CKET BLASTING MACHINE
28

9

PARTS OF DU,
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to knock the bottom out of the

machine. As the rack bar ap-

proaches the bottom, it becomes

more difficult to operate, because of

the “building up” of the current;

but the speed of the thrust should

not be diminished, because the

finish of the operation is more im-

portant than the start. Do not be

afraid of pushing the rack bar down \
too hard. The machine is built to

stand it, and this is the only way to OPERATING A DU PONT \

use it successfully. BLASTING MACHINE
Blasting Machine Parts o

The parts of these blasting machines are all standard, £
when worn out or broken can be replaced at a small cost. W
ordering, give the style and number of the blasting ﬁ*
in which they are used, as well as the number of the @ar

&gur

shown in illustration on the following pages. Do no n
a blasting machine to us to be repaired without first securihg
proper shipping directions from our nearest branch office.

List of Parts of Du Pont Pocket Blasting Machi

ordered in
ear Shield.)

y mplete with

Commutator. P-86. H f ain.

inion. *P-87. Id. (Should be

s (2) for Brushes. or ether with P-10

uts (2). mutator Bearing and
e

r Bearin%-.l)

X lease Spring on Half Gear.

. P-89. ollars with Set Screw.

ainb Nut for Binding Post. P- f ‘Gear, Shaft, Contact
Screws (8) for Bearings pring and Copper Bur.

" P ws (Oval Head) 2 for

B s: zéase, complete with
P-7 Guide Plate for Wind-

ing Key.
P-35. Brass Chain, with Rubber
Cover.
P-36. Wooden Handle. N
P-41. RatchetGearwithClutch,Bal

*Parts P-10 Commutator Bearing, P-11
three be ordered together so that they m

P-34.

ttom of case.

Brass Screws (Oval Head)
for Guide Plate.

Magnets (3) Esterline.
Screws (1) for Pinion.

ring and P-87 Gear Shield should all
perly drilled and fitted up.
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Parts of Blasting Machines

Nos. 2, 3, 4

(Specify Number of Blasting Machine

‘and 9.

L B

9'and 12,
10 and 11.

12.

13 and 14.

See Page 30)

Rack Bar.

Guide Yoke.

Guide Rod.

Contact Spring.
Bridge.

Contact Screw.

Guide Plate.

Fields, a pair.

Field.

Field and Base Block.
Bearings, a pair.

Base Block.
Armature Heads and
Shaft, a pair.
Commutator
Armature.

Clutch.

Armature Pinion.
Pinion Spring.

Brush.

Brush Screws.

Brass Nut.
Insulators.

Binding Post.

ng N

hel
onflecting Wire.

machine parts No. 9
0. 13 (Base Block) are
and cannot be sold

Parts of Blasting Machine

No. 5
(Specify Number of Blasting Machine
See Page 32.)
1. Rack Bar.
2. Rack Guide and Rear
Bearing.
4. Contact Spring.
5. Bridge.
6. Contact Screw.
8 and 9. - Fields.
10. Front Bearing.
12. Base Block.
13. Armature Rear }-iead
14. Armature Front H
and Shaft.
15. Commutator.
16. Armature Complet @
Commutator. 4
18. Armature Pml
20. Brush.
21 and 21a. Brush Screw.
22. Brass Nut.
23 and 23a. Brush Insulators.
24. Resistance nsulator
25. Resnstanc
26. Binding P
28
33. .
37. .Ra top Screw.
38. vith Nuts for
S) e Unit.
39. Screw for Resist-
e Unit Brackets.
40. Gear.
41. tchet Gear.
42. 1 and Spring.
43. Pawl Pin.
44. sistance Unit Bracket.
46. Large Shaft.
47. ole Pieces.

Intermediate Pinion.

Pin for Intermediate Pin-
ion or Ratchet Gear.

Pin for Pinion.

Pin for Pawl Spring.
Contact Plate.

Brass Washers.

Screw for Contact Plate.
Connecting Wire.

.~
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56° 'zsA A
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55 so 37, g
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L
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2
o

i<
PARTS OF D T ;o. 5 BLASTING MACHINE
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DIAGRAM SHOWING METHOD OF LOCATING A BREAK WITH A
DU PONT GALVANOMETER
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leading wire M, touch the other contact post of the galvanometer
to the joint C. If the galvanometer now shows circuit while it
did not when the test was made from the other end of the leading
wires, the break is in the leading wires and they must be repaired.
If it does not show circuit, find the break in the electric blasting
cap or connecting wire by holding the end of wire N to contact
post L and touching the other contact post (or the short piece
of wire M touching the contact post on the galvanometer) to
each of the bare joints E, F, G, and H in succession. As long as
you are ‘“‘inside” the break, these contacts will cause the needle
to be deflected. As soon as you get beyond the break or poin
of high resistance, you get either a very slight deflection or none

break or bad joint. For instance, if a wire in bore hole No.
n

D

at all. In this way the trouble can be quickly traced to thD

is broken, you get a deflection when M is touched to F, bu
on touching G; this shows that the break is between F a
The break can then be easily repaired if above the tamping

If below the tamping and there are two electric detoffa
the hole, the broken one can be left out of the wiring
hole fired by the good one.

If there is but one electric blasting cap in the hole and Tts
wires are broken off below the tamping, the hole mustﬁdled

Ol
n

as a misfired shot.

Testing S
blasting caps €3
in the bore

lectric Blasting Caps.—Sin ctric
ested, both before and after, ing them
ly by touching the ends gof the“electric

blasting cap e two contact posts
Itis an e t practice to test all electric b caps after
finishing the , but before tamping, the as well as
while tampi the tamping is several fee
Resistance Table@
wiflg table gives the resistan Pont electrical

lasting Caps and Delay Igniters, with both
coppe d iron wires, and Waterpr Submarine Electric
Blasting Caps, with copper wires te that the Submarine
and Waterproof Electric Blasting Cap wires are No. 22 gauge
up to 18 ft. lengths, inclusive. {n ths of 20 ft. and over,
the wires are No. 20 gauge.

L/

Copper wires, which are ena

Nllave the same resistance as
plain copper wires but have miugh better insulation.
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Rheostat

The Du Pont Rheostat is a simple little instrument used for
testing the efficiency of blasting machines in an economical
and positive manner.
One way to test, for exam-
ple, a No. 2 blasting machine ‘
which has a capacity of t ‘
electric blasting caps, is |
connect ten electric blasting |
caps in series and then_t
blasting machine and o e
Dimensions. §{ ¥ 15" x 41t the machine. If all the ele
blasting caps fired,
chine would be working up to its rated capacity; if he
blasting caps did not fire, the machine would not be up tand -
ard. The results obtained would be absolutely
The objection to this method is that it consumes soyma

blasting caps, causing

needless expen If"@No. S

or 6 blasting ine were

TESTING A = being tested, one hundred or
BLASTING S one hundred fifty electric
A VITHOUT maCHINE blasting ca Id be re-
£ <) quired for t Moreover,

54/

the firing of so many electric g caps in the open would be
dangerous.

To obviate this expense, e Pont Rheostat is substituted
for all but one of the gl lasting caps, as is indicated in

the following diagram.

When such a serlesb\n is made and the blasting ma-
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BLASTING CAP WIRES

: SHOULD BE
SHIELD, SOME
i A STUMP OR
R BETWEEN THE
MACHINE OR RHEOSTAT
ECTRIC BLASTING CAP
THE PERSON OPERAT-
ASTING MACHINE FR
FLYING COPPER.

"ING POSITION O,
ONT RHEOSTAT
IT WHEN TESTI
2ACITY OF NO. 4
STING MAC

chine operated, the single electric blasting cap either fi
does not fire, and indicates whether or not the blasting ine
is up to capacity.

The internal construction of the Rheostat is shown diagfam-
matically on page 44. It is an arrangement of coils of high resist-
ance wire of a certain length, with the binding and 6
attached to its ends, and the binding posts 2, 3,4 a tached

to it at interm@diage points. The entire length o sistance
wire in the Rheostatjhas a resistance sufficient tofre nt a test
of one hundged 30-foot electric blasting caps, &ith the leading
wire, connect ing circuit.

1, » S5 and 6 are

he resistance wire at eq&“xnses. The pur-
)

e and all connections in t

pose o is to afford different resista een different
bindi ach representing a test rtain number of
electric ing caps. If wires X and Y ached to binding

, the test represents a te
ts 2 and 3, of ten electric

ve electric blasting
sting'caps; to posts 3 and
4 and 5, of twenty-
and Y need not be
o adjoining posts. If, for i nge, they are attached to
and 4, the test represents m of the intervening
numbers, five, ten and twenty, al of thirty-five electric
blasting caps.

As shown by the numbersastamped upon the hard rubber
between the binding posts, & mber of tests, representing
from five up to one hund ectric blasting caps, can be easily
made.
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Safety Firing Switch

The illustration shows a very
simple and effective way to
prevent the premature closing
of a circuit used to supply
current for electrical detona-
tion of explosives. With the
key in the hands of the shot-
firer he is the only one able to
close the circuit until he is pre-
N pared to “‘set off”’ the shot

SAFETY FIRING SWITCH FOR
WER CIRCUITS

4
O

Making and Protecting Wire Connectlon“\

The wiring or connecting of an electric blast must be
and correctly done to insure success. The work of wiring may
be divided into three parts: connecting the detonator ib
wires together either directly or by means of connecﬁe;
connecting the propeggdetonator wires to the leading nd
connecting the ledding Wire to the blasting machine.
Connecting Detonatop) Wires.—Connections be

detona-

tor wires or betwee onator wires and connecting must
all be well ma irst scrape the bare ends of Wires with
a knife blade, a n join them with along t (generally

‘

own in the
made to

known as Union Twist”’) such as i

Such a twist should be

CORRECTLY TWISTED WIRES CO

keep the resistance in the joint dow
no bare end to the connecting wir
the insulation. A later paragraP
about protecting these bare j

Never, under any circumst oop wires together as is
shown as the wrong way.

in off about two inches of
ive detailed information
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N
O
<

Twenty-| with two electric blasting caps in eacn lectric blasti: in all—
in series. The blast should be fired v&: 0. No. 5 (i)ualgo:tg l;}laal;sti:gau
ne, or with a power or lighting circuit volts and 124 amperes.

LOOPED WIRES— ONG WAY

nnecting Detonator Wire ading Wire.—In making
nections between detonat ires'and leading wires the same
ecautions must be observ ith regard to cleaning the ends
the wires. Wrap the det or connecting wires tightly
around the end of the leadifigawire about one inch from the end.

AN EXCELLENT MET ONNECTING AN ELECTRIC BLASTING
C TO A LEADING WIRE

50
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Then bend the end of leading wire back sharply and take a
turn or two of the detonator wire around the loop. This last
loop is simply to make a stronger connection to withstand any
?ccidental pull on the leading wire that might tear the connection
oose.

Connecting the Leading Wire to Blasting Machine.—The
connection of the leading wire to the blasting machine is made

by loosening the wing nuts on the two binding posts, inserting

the ends of leading wire into the small holes in the binding posts \
and tightening the wing nuts down on the wires. \

Protecting Bare Joints.—The naked joints in the wires of a
blasting circuit must always be protected against short circuiting,
especially through water. This is done in several ways. W
connections lie on moist ground they may be held up by suppo
ing them on stones, blocks or sticks so that only the insulat
parts of the wires touch the ground and supports; or the j

may be insulated with tape. While not generally needed where
the joints can be held off the ground, the taping of jointsw
strongly recommended where the joints are covered by tamping,
where they cannot be held out of the water on props, a here
blasting must be done in a rainstorm. It is very de 18) to
tape the joints of leading wire.

Blasti ith Cap and
lasting Caps ~\

e the detonators
igg high explosives when
i is not practiced.
They mus s be used with safety
fuse, e 11 no way interchange-
able : @

ric blasting caps. Using

S s and fuse, it is not
possib re a number of blasts
simultaneously. Such blasting must
be done with electric blasting cap.
or other electric firing agents.

Blasting caps are small drawn, ¢
per cylinders, closed at one en aw ed with a small charge
of a very sensitive and violent sive that is exploded by the
spit of sparks from safety fuse.

ETAL BOX CONTAINING 100
6 DU nggs BLASTING
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Dimensions of Du Pont Blasting Caps

No. 6 No. 8
Outside Colorof Box............................. Red Green
Length of Copper Shell........................... 13" 22&'

Outside Diameter of Copper Shell.................. 234"

NoTE.—The inside diameter of both the No. 6 and the No. 8 Du Pont Blasting %
Du Pont Blasting Caps are manufactured in the

No. 8 sizes and are exactly the same strength as the corre ing

designations of Electric Blasting Caps.

A No. 7 Blasting Cap is intermediate in streng een
Nos. 6 and 8, but as one of these two numbers i le to
all general classes of blasting, the No. 7 strength ecom-
mended and is furnished only on special factory, or

All blasting caps are packed in tin boxes, eac@ning 100.

Ten boxes are in turn packed in cartons and cartons, with
sawdust, in wooden shipping cases.

No. 8 DU PONT@NG CAP
' BLASTING e

ckages of Du Pont &mg Caps for

Domestic Slmnt
' Gross Weight ages

No. 6 Bl ps
o.'of Case Quantity per Case Oblong Boxes In Round Boxes
0 500 4 pounds 6 pounds
1 1,000 10§ 13
2 2,000 184 ¢ 17 “
3 3,000 29 “ 30 “
5 5.000 403 “ 43 “
N lasting Caps
0 500, 11 pounds 11 pounds
1 154 16 “
2 “6& 24 YR
3 o 44 “ 45 “
5 5 62 “ 654

52
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It will be seen that with
the exception of case No. 0 the
number of the case indicates
the number of thousands of
blasting caps in the case. As
no cases contain 4,000 caps,
there is no No. 4 case.

All cases are well made of
sound lumber. Cases for ex-
port trade are tin lined to give
the blasting cap additional
protection. They weigh
slightly more than those for
domestic shipments.

Blasting caps should be stored in a dry place.
veying them to the work where they are to be used no moist§

CARTON OF BLASTING CAPS

whatever should be permitted to get into the charge which

contain, as this charge is very quickly affected by dampnegs,

will absorb moisture and deteriorate. Storage in damp

such as open sheds or tool boxes in mines, is likely to affect t

charge in blasting caps, and may weaken them to such an
that they will-not properly detonate high explosives.

The methods of attaching the blasting cap to the f

priming high explosive cartridges with the blasting ca
are described in other portions of this catalogue.

manufactured
care and undéng

4 with the blasting
icket, with any
sting caps, should

thin train of powder tightl
waterproofed by inner and o

ved in order to facilitat

Safety

Safety fuse is the medium of
caps or to ignite a charge of blas

Z,
N

c FJBLASTING (_
i tion.

When ,con

t

nd of
use,

sparks to fire blasting

sed in,~and more or less

appings or coverings.

i
ngi
g’ der. It is made up of a

(0)
u
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Storage and Handling of Fuse

Safety fuse cannot be kept in good condition unless stored in
a cool, dry place. If stored in a hot place, the heat is likely to
melt the waterproofing material, causing it to penetrate to the
powder core or making the fuse too soft; or the heat may dry
out the fuse so that it will break when unrolled. If stored in a
damp place, the powder in the fuse soon absorbs moisture
fails to burn properly.
When handling safety fuse, do not twist or ‘‘kink"’ it. ay
cut off at least two inches of
the end of the coil and insert the \
fresh cut end of the fuse in the
blasting cap, because the powder in
the end becomes damp and ineffec-
tive very quickly. It is also likely
to spill out of the cut end after the
fuse has been handled a little. In o
either case a misfire might occur. DO‘{S}’—PHR%‘;E‘ER i
Always cut the end of the safety REMQED
fuse which is to be inserted in the blasting cap sq ly across
and not diagonally, as the point made by a diagonal cut may be
bent forward when the safety fuse is pushedg the blasting
cap, and in this way prevent the spark fro ing into the
blasting cap charge.

Alwags pres§ithe end of the safety fuse ge inst the charge
in the blastingjeap before crimping the blasting cap. All safety
cept Catton and Hemp, is made to fit ugly as possible
e blasting cap in order to preven or moisture from
g he safety fuse is found at e to be a little too
enter the blasting cap, do % t to cut off any of
yarn, but squeeze or roll the between the thumb
until it is small enough.
ocgasionally happens that whe ted to summer heat
rproofing of some kinds will absorb the white
| put on the outside, causing 1tto appear black or of a
y yellow color. This unfavor: ppearance does not neces-

y indicate that the fuse is @e . It is probably perfectly

, but it should be tested, this will readily determine its

If fuse is stored too long, ay be dry and hard, or the
powder may be impaire age. Gutta-percha fuse is most
likely to deteriorate from fage ause the gutta-percha becomes
oxidized by contact with

In tape fuse, place: ound where the diameter is slightly
enlarged for about an in length. This is caused by the over-

68



BLASTING ACCESSORIES

lapping of the ends of the tape where two pieces are sewed
together. It does not indicate any defect in the fuse.

Cap Crimpers
When using blasting caps and safety fuse, it is essential that
the blasting caps be securely fastened or crimped to the fuse.
If the joining is not firm, there is danger that the fuse will be
pulled out when the primed cartridges are loaded and the bore

holes tamped. An imperfect joining makes the waterproofin m
of the cap difficult. The most satisfactory crimp can be mad%

by using a cap crimper,—an instrument designed for the purpo
The Du Pont Cap Crimpers
make a flat sleeve crimp which
holds the cap securely on the

amount of waterproofing ma-
terial.

Du Pont Cap Crimpers are
made in two types, No. 1 and
No. 2.

No. 1 Cap Crimper is made
of blued steel. It is 514 inches
long and is made with the
leeve type of crimping jaws,

f steel, nickel plated.

inches long. In additie
the crimper, it is provided
a most effective fuse
device, so designed as
vent accidental cutting
ing caps. One handle i
for useya unch and the other has a
these crimpers are so made

They are well made
e purposes intended,

1¢ powder train and cause mi
of good’'material and, if used o
will give good service for a long ti

BLASTING C, I PED TO FUSE

fuse and makes waterproofing o
possible with but a small b
L \
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Du Pont Cap Sealing Compound

Du Pont Cap Sealing Compound is a material for sealing water-
tight the space between the shell of a blasting cap and the fuse
which is inserted into the blasting cap.

However well the cap may be fastened to the fuse by the
crimper, it is almost impossible to make a joint that will preve
water from leaking in and spoiling the cap. The cap is especially,
liable to damage from water when ‘‘countered’” fuse is u
because the uneven surface of such fuse formed by the spirall
wound cords leaves small air spaces between the fuse

shell through which water may lea

into the cap. Therefore, whenever ap
is to come in contact with water, % Id
be made waterproof by seali h 4Du

Pont Cap Sealing Compound.
After the blasting cap is cri the
fuse, the cap with two or#h es of

the fuse is dipped for a fe s into

the cap sealing compound aﬁng up to

dry. It is not necessary to the cap

DU PONT CAP in the lfompoun(fi. By the time the com-

und has dried for aboutsthirty minutes, a

SEALING COMPOUND vpv(;)iter-tight joint is for h yh will resist
almost apymamount of water commonly encounteséd in blasting

ap and fuse. The cap should be use after it is dry,
ap Sealing Compound becomes brjttle after a few days
ble toficrack and admit water.

D Cap Sealing Compound is in half-pint, pint,
L

CAP SEALING COMPOUND,

ED TO CRIMP

Making rs

high explosive cartridge ifling an electric blasting cap

ther detonator is called a pi

insure the complete detona-
he detonator from pulling out of
the explosive; to guard moisture; to permit easy and
safe loading of bore holes; ep the safety fuse, when blast-
ing caps and safety SN used, from pulling out of the
blasting cap.

Primers must be properly
tion of the explosive; to k
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Priming a Cartridge with Blasting Cap
and Safety Fuse

In making a primer with blasting cap and fuse, cut off a
sufficient length of fuse to reach from the charge of explosives
loaded in the bore hole to three or four inches above the collar or
top of the bore hole. In all classes of blasting, the length of the
fuse must be governed by the time required for the blaster to
reach a safe place after lighting the fuse.

q

After removing the cover of the blasting cap box, allow a singN
blasting cap to slide gently into the hand. Never try to piclk

blasting cap out of the box with a wire, knife blade, stick
other hard substance. See that no foreign matter, such as dir
grit, is in the open end of the blasting cap; if there is any, sha
out gently. If the end of the fuse is flattened, roll it between
thumb and finger to round it out again and slip the blasti
gently over the end of the fuse so that the fuse reaches d
the explosive charge in the blasting cap. ')

Do not twist the fuse into the blasting cap, and d Nse
violence or force when handling the blasting caps or whw{mg
primers.

When the blasting cap is placed on the fuse, fasten it securely
in place with a Du Pont Cap Crimper. The crimp e made
close to the open end of the blasting cap as show@ge 62.
To make the crimp further down would in all probability cause

a prematurefé
When thep 5
the blasti. Ap,ane

he fuse should be protected t moisture
by a coat Du Pont Cap Sealing Compo pther suitable
material
Pri e Side of Cartm'dges.—-—q"%se‘ a cartridge
in the asting cap and fuse are h e has just been
describe hole is begun about an in inch and a half
fromlong’endy of the cartridge, and shou t in and toward
end, so that when the blasti is inserted it will

parallel as possible to the sidés of the cartridge.
never be punched straight thro he cartridge, as such
uld not place the blasting capjin,the proper position for
g the explosive. A blasti ‘yé. placed in such a hole
e easily displaced or injured loading. The correct
location and angle of such a hol indicated page on 62. The
hole should be deep enough to ive the entire copper shell of
the blasting cap.
The blasting cap with fuse
and securely fastened by me3
fuse and cartridge, as is illustrated on page 62.

G
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" This method of priming in the side has the advantage of leaving
more space for placing the tamping stick on the primer, but it
cannot be ‘used in such small holes as can the end primers on
account of the fuse lying alongside the cartridge and thereby
increasing the total diameter. This method does not place the
blasting cap in quite so good a position as priming in the end.

Such a primer is waterproofed by covering the joint between
the fuse and paper shell with a waterproofing material.

Priming in the Ends of Cartridges.—There are two good methods

of priming cartridges in the end. \

§ L 4 \

w PRIMING IN END OF C ;E
. the handle of the cap aiw@ wooden awl, punch
ole ight into the end of the ¢ to a sufficient depth
o receive all of the copper shell o lasting cap and fasten

here/’by means of a cord tied agound the cartridge and
then around the fuse, as is show:
and highly satisfactory primer.

. This is an easily made

To waterproof such a prim
enters the cartridge with suit
(b) The other method iswt
the cartridge and punchaa h
exposed dynamite, close the'le

se the hole where the fuse

e sealing materials.

the paper from the end of
jrectly into the center of the

e part of the paper shell around
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the fuse, and tie it tightly. The process of waterproofing is the’
same as stated in the preceding paragraph.

Priming in the end has the advantage of placing the blasting
cap or other detonator in the best possible position for deto-
nating the explosives used; but it sometimes has the disad-
vantage, especially when the bore holes are small, of bending the
fuse too sharply and causing it to be scraped or torn, and al
of not leaving sufficient room to place the tamping stick on t
primer to slip the latter into place in the bore hole.

There are a number of other methods of making primerspbut
the three methods described are the only ones that have pr,
to be safe and reliable.

Fuse should never be laced through cartridges of high_exp
sives, as the powder inside of the fuse may burn thro @ e
covering or ‘‘side spit” and ignite the dynamite before 'th p
explodes. This materially reduces the force of the b

Priming with Electric Blasting Ca
Primers can be made with electric blasting caps or

* ectric
detonators by any of the methods described for the @se of Blasting

cap and fuse. The waterproofing is done in exactly me way.
Many blasters, however,

prefer to e a slightly

quicker )d, which has

been fou irely satis-

nch a hole from
the center of the end of
the cartridge in a slanting

dire i that it will -

co @- at the side two or
athreeginches from the end,
in the end of the dou-
er wires of the elec-

sting cap, loop these
around the cartridge, and
ch another hole in the
top a little to one side of
e first and straight down.
nsert the capsule in this
ast hole as far as possible
and take up the slack on
the wires. You then have
a primer in which the wires
do not cross each other at
OF any point and the capsule
is lying nearly along the
center line of the cartridge,

AN EXCELLENT
MAKING

WITH
BLASTING
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a primer which hangs vertically, so that it is possible to load it
in the bore hole without its lodging against the sides.

The wires of electric blasting caps should never be fastened
around high explosive cartridges by half-hitching them, as a
strong pull might either break the wires or cut the insulation.

Priming with Other Du Pont Electric Detonators

Primers with other electric detonators, such as delay electric
blasting caps, submarine electric blasting caps and waterproof
electric blasting caps, are made exactly as are primers with
electric blasting caps, with the single difference that deeper holes
in the explosive cartridge are required to receive the detonators.

When delay electric igniters are used to detonate high explo-

Priming with Du Pont Delay Electric Igniters O

sives a blasting cap is crimped on the end of the fuse, and
priming then done as with blasting cap and safety fuse.

Operation of Detonators L \

the explosion is greater from the closed end than from the sides.
This is the end away from the fuse or wires. This cl d
is frequently referred to as the ‘‘business end”. It sh t

be understood tha the shock from an explodin tor
r such is not the case. There ock
This is

goes out from t
in all directions,
indicated by t

Y ARROWS INDICATE THE DIREETIQN OF GREAT-
EST SHOCK FROM A DETONATOR, THIS BEING
IN LINE WITH THE LARG .

pse of detonators is to give o k and heat to
xh explosives to cause d ion. The greater

the stronger the detonation the better the work
that i y the explosive. For this it is desirable to
have the detonators point directly tow. explosive charge. A

better understanding of this may ad by referring to the
accompanying figures. A shows a @etofator pointing directly
away from a cartridge of high exp . Using an insensitive
dynamite, the explosion of the ?N ap would not detonate
the explosive. B-shows a blasti e same distance from a
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cartridge of high explosives, but pointing parallel to the cartridge.
Using the same insensitive dynamite, if this cap caused any
detonation at all, it would be incomplete and weak.

\ CARTRIDGE
qu.sz FUSE
BLASHING
cAaP B1A5TING
CARTRIDGE | cA”
A B
C shows the same insensitive dynamite and the blasting cap
the same distance away as before, but pointing directly toward
the dynamite. In this position the detonation of the ‘dynamite

should be complete.

These positions of blasting cap and dynamite @
demonstration examples, and should never be atfémpted
work. However, they illustrate just how a blast'r&

purely
actual
or other
detonator should point.

A detonator should point, as nearly as possible, directly toward
the main portion of the charge of explosives. @

CARTRIDGES

SH OW BLASTING CAP SHOULD POIN BORE HOLE IS LOADED
WITH SEVERAL C‘R’l‘ R ES

the single blasting cap p diagonally across the
captridge primer, as shown below, k to, and effect on, the
cdrtridges in the other end of the_boreshiole would be much less.

CARTR/
A BRI
A STING CAP
Y LESSENS EFFECTIVENESS OF
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Additional Blasting Accessories
Thawing Kettles

Many high explosives containing nitroglycerin chill or freeze
and become insensitive in cold weather. When frozen, dynamite
is difficult to detonate or it may burn instead of explode. Burning
dynamite gives off fumes so poisonous that men have been killed
by them. Dynamite when chilled or frozen cannot develop its full
strength in a blast. Some provision, therefore, must be made f
thawing it and for keeping it thawed until it is loaded into the bo&
hole.

On work where these explosives are used \
in large quantities, thawing houses are
necessary; but even then the thawing
kettle should be employed to take the
explosives from the thawing house to the b
place where they are to be used, to prevent
them from becoming chilled or frozen again. 4

If not more than two or three hundred \
pounds of explosives are used at one time, k
three or four large thawing kettles are all
that are necessary, as they will thoroughly
thaw that quantity of frozen dynamite ina DU PO%WI NG

few hours.

g Kettles are all made in one piece water-
r the explosives, which is su d by the

receptacle fo water used to furnish the heat for thawing.
This hot wat not come in contact with the amite.
While t Thawing Kettles will retain eat and keep
the explosivi d for a considerable time, dépending, of course,
on the he weather, this eﬁ'ective n be increased
to abo s as long if the warm kettle is t in a barrel or
box y surrounding it. This h be held in place
eref wire screen, so that the thawing'kettle can easily
be d and replaced. If the barrel ted on two wheels
i e attachment, the dynamite caf be readily drawn
t to point about the outside wi ithout being exposed

d air until it is to be lo in the bore hole. The
¢/may also be kept thawed pping old blankets or
und the warm kettle.

Under no circumstances must ater be heated in thaw-
ing kettles, even though the explgsives be first removed, because
nitroglycerin exudes readily fr dynamite, and enough
of it is likely to be found in the m of the explosives compart-
ment of a thawing kettle tha

m en in use for some time to
cause a serious accident i g, thawing kettle should be placed

)
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Dynamite Thawing House Heated by Hot Water

ished on Applicati

Plans and Specifications for This and Other Thawing H.
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Dynamite Thawing House Heated by Hot Water
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over a fire. It is necessary to heat the water in something else
before filling the water jacket. The hot water must always be tested
before filling the dynamsite compartment. If itis hot enough to burn the
hand, do not put the explosives into the thawing kettle. Never fill the
water jacket unlessthe explosivescompartment is empty. See that
the explosives compartment is perfectly dry before it is filled.

Thawing kettles should be kept clean at all times. Should a
of the explosive compounds leak out, the explosives compartmén
should be thoroughly cleaned with a solution of sal soda.

The use of thawing kettles can, to a large extent, be don a
with by using low-freezing explosives such as Red Cro X
Dynamite and Red Cross Gelatin. Arctic Powder d
freeze and never requires thawing.

Capacities and Dimensions of Thawing Kett

i i
coiy | Yo | O, | TR
Du Pont No. 1. | 301bs. | 124 1bs. | 40 Ibs. 823 1b
Du Pont No. 2. | 601bs. | 1741bs. | 77341bs. | 155

Tampi gs
Tamping bags heavy paper

are used in ma s as containers
for sand, clay used for tamp-
ing. They save nd trouble when

: loading bor particularly those
pointing up
Tampm are a great conven-
ience to and their use often
w saves m@:s their cost in econo-

my of ex

They aréwalso employed as con-
taine blasting powder when the

; aster desires to make up the
cartridge form, as is gener-

in open work that is damp, and
holés pointing upward.

ping bags are made approxi-

ly two inches longer than shown

\t e table below in order to provide
or folding at the end when filled.

TAMPING BAG TAMPIN(
(Empty) (Full 70

L/
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Tamping bags are put up in bundles of 500 each, and packed ten
bundles to the bale. They are manufactured in the following sizes:

Size No. Size No. in Bale Shipping Weight

per Bale

A 1" x 8 5,000 28 Ibs.

B 1" x 8" 5,000 31 Ibs.

C 1 x 10" 5,000 374 lbs.

D 117 x 12" 5,000 45 lbs.

E 13" x 8" 5,000 36 Ibs.
Sl | e e RS

13" x 12 K S.

H 13" x 16" 5,000 62 lbs.

] 2 x 18 5 )

Blasting Mats

Blasting mats are closely woven mats of hemp or wire
They are used over blasts or between blasts and property to
or hold material flying from the blasts. Hemp rope is gene

used and is considered the best, although steel wire rope n
tried with success. The mats are made of 1 inch, 114 Mnch

114 inch rope, according to the demands of the customer: ey
are not carried in stock, but are woven on order and are made in
any size required. If the blasting mats are to cover lighg,charges
of explosives, they may be spread directly over the bo a’ olés; but
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if heavier charges are used, railroad ties or logs should be put
down first and the mats on top of them. Sometimes the mats are
propped on lightly supported uprights several feet above the blast,
so that when the blast is fired the flying rock is stopped by the
under side of the mat.

These arrangements are very effective in preventing the rock
from being thrown into the air and should always be adopted

when blasting is done near thoroughfares or buildings. Bo
and logs alone are not sufficient.

Cordeau N
Cordeau, or detonating fuse, is a small lead tube, am
same diameter as triple tape fuse, filled with a yellow exp
compound which has a velocity of detonation of abo
feet (more than 3 miles) per second. In other words, :
cordeau 17,000 feet long, if detonated at one end!
throughout its entire length in about one second. It
principally in deep well-drill blast holes and similar larg

In spite of the great velocity and strength of"
of cordeau, it is very insensitive and cannot be ex y ham-
mering, pinching or burning. It is, therefore, saf handle and
load. It is exploded in actual use by means of blasting caps,
electric blasting caps or by detonating dynamite

The extreme violence of the explosion of is sufficient
to detonate high explosives lying alongside it re hole.
Cordeat
the lea

rnished either with the plain lea vering or with
g surrounded with a seco ring of cotton

Plain \ Countered
LS OF CORDEAU
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General Precautions to be Observed with
Regard to Explosives
DON'T forget the nature of explosives, but remember that with
proper care they can be handled with comparative safety.

DON'T smoke while you are handling explosives, and DON'T
handle explosives near an open light. m

DON'T shoot into explosives with a rifle or pistol, either in or ou
of a magazine.

DON'T leave explosives in a field or any place where animals caN
get at them. Cattle like the taste of soda and saltpe
in explosives, but the other ingredients would proba
make them sick or kill them.

DON'T handle or store explosives in or near a residence.
DON'T leave explosives in a wet or damp place. They s

be kept in a suitable, dry place, under lock and nd
where children or irresponsible persons cannot get at
them.

DON'T explode a charge to chamber a bore hole and then imme-
diately reload it, as the bore hole will be d the
second charge may explode prematurely.

DON'’T do tag ith iron or steel bars or too only a

: ping stick with no metal parfs.
DON'T force gr into a bore hole.
DON'T e a charge before everyone i \beyond the
e and protected from flying is. Protect
ply of explosives also danger from this

DON/T hurry in seeking an explanatior@he failure of a
to explode.

il bore or pick out a chatge which has failed to
xplode. Drill and charge ano re hole at least two
t from the missed one.

e two kinds of explosives i@ame bore hole, except
here one is used as a prime detonate the other, as

where dynamite is used t
der. The quicker explosi

explosives in the sa hole in coal mines.

doing little or no wwls. ,
DON'T use blasting pow? issible explosives or high
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DON'T use frozen or chilled explosives. Dynamite, other than
Red Cross, often freezes at a temperature between
45° F. and 50° F.

DON'T use any arrangement for thawing dynamite other than
one of those recommended by the Du Pont Company.

DON'T thaw dynamite on heated stoves, rocks, bricks or metal,
or in an oven, and don’t thaw dynamite in front of, near;
or over a steam boiler or fire of any kind.

DON'T take dynamite into or near a blacksmith shop or neN

forge on open work.

DON'T put dynamite on shelves or anything else directlym
steam or hot-water pipes or other heated metal s

DON'T cut or break a dynamite cartridge while it is froze )
don’t rub a cartridge of dynamite in the han C

plete thawing.
DON'T heat a thawing house with pipes containing gtea er

pressure.

DON'T place a hot-water thawer over a fire, andinever put
dynamite into hot water or allow it to come ntact
with steam.

DON'T allow thawed dynamite to remain expo low tem-
perature, but use as soon as possible.
i C

DON'T allg®Priming (the placing of a blasti Y or electric

ng house.

ot electric firing during the 4
ess of a thunderstorm.

DON'T ca blasting caps or electrie K

DO, r otherwise investigate ing cap or electric
blasting cap.

afempt to take blasting ca the box by inserting
wire, nail or other sharp i

E try to withdraw the wires

fasten a blasting cap to t
by flattening it with a kn

DON'T keep electric blasting ¢
caps in a damp place

DON'T attempt to use electui¢_blasting caps with the regular
insulation in very we rk. For this purpose secure
Du Pont Water Mutta-percha Covered Electric
Blasting Caps.

caps in your

electric blasting cap.

y fuse with the teeth or
e a cap crimper.

sting machines or blasting

2
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DON'T worry along with old, broken leading wire or connecting
wire. A new supply won’t cost much and will pay for
itself many times over.

DON'T handle safety fuse carelessly in cold weather, for when
cold it is stiff and breaks easily.

DON'T store or transport blasting caps or electric blasting caps
with high explosives.

DON'T store safety fuse in a hot place, as this may dry it out\

so that uncoiling will break it.

DON'T lace safety fuse through dynamite cartridges. ThN
practice is frequently responsible for the burning of tb
i

charge.

DON'T operate blasting machines half-heartedly. They ar
to be operated with full force. They must be kept

and dry.
DON'T cut the safety fuse short to save time. Itisa an&us

economy. 4
DON'T expect a cheap article to give as good results as a high

grade one.
DON'T expect explosives to do good work if you tr plode
them with a detonator weaker than a No. d Jabel).
DON'T leave ors exposed to the direct r: e sun

about you while hanﬂlisives.

DON'T store eXplosives so that the cartridges stand on end.
DON'T ases of explosives in a magazine.

DON'’ZF open cases of explosives with a nai%, pick or chisel.

i th ends of a cartridge o ive when making

rs of half cartridges, with @ blasting cap or electric

asting cap, before cutting it i Cut the cartridge
half and prime each piece

D a needle of iron or ste
iners' squibs. Use one

DON'T keep blasting caps or ele
box or container with other
them separate.

DON'T use electric blastingyca
same blast. )

ifferent manufacture in the
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“SAFETY FIRST” RULES<_’

For Handling, Storing, De- O

livering and Shipping
EXPLOSIVES
HE Du Pont Company will Mh

upon request, a set of rule rinted
on cloth for posting in ines.
0 1s1on is made for the signa f the

in charge of the m r other
equlrmg explosives.

O
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