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| NTRODUCT| ON

The Research Energy of Ohio, Inc. (REO BML75K-10MI Bl asting Machine is a ten
circuit capacitor discharge type blasting nmachine with a nmini mum output energy
of 9 joules per circuit. Each circuit of the blasting machine can initiate
el ectric detonators wired in a single series circuit of up to 175 ohms total
resistance (including lead wires and connecting cable), based on 20 nmillijoules
per ohm delivered in 5 milliseconds. The energy for each detonator circuit is
supplied by a capacitor with a noninal capacitance of 100 microfarads and
charged to 450 VDC. Primary power to charge the capacitors and to operate the
systemis derived fromten internal 1.5 volt alkaline "D' cell batteries.

A keylock switch controls the charging of the blasting nmachine. The key can be
removed only in the OFF position. Wien the CHARGE keylock switch is in the ON
position, the blasting machi ne charges, maintaining the capacitors of the unfired
circuits at full charge until the keylock switch is turned to OFF.

Ten pushbutton switches on the BML75K- 10MI Bl asti ng Machi ne are used to manual ly

fire each circuit in any order the operator desires. Momnentarily depressing one
of the pushbutton switches, after the unit is charged, fires that circuit.

ACCESSORI ES

The accessories |listed bel ow are avail able for the BML75K- 10MI' Bl asti ng Machi nes.
Pl ease refer to the APPENDI X for additional information and use for these
accessori es.

Note Accessory

#1 AD5 Load Pl ug.

#1,#2 ET175-10 Energy Tester and EC15-2 Connecting Cable. (An ECl15-2 Connecting
Cable is necessary to connect the tester to a blasting machine, and is
provided with the tester.)

#1 BO1999- 10 Bl aster's Chmeter.

#3 BM5-10 Blaster's Miltimeter Switch. (This is wused with a BO0OL999-1
Bl aster's Chmmeter or a blaster's multineter instead of a BO01999-10
Bl aster's Chmeter.)

#1 EC15-500 or EC15CW500 Extension Cables, 500 feet long. The ECl15 cables
have PVC insulation. The ECL5CW cables have thernoplastic rubber
insulation for cold weather applications. The EC15-500 and EC15CW 500
cables are used with the TB15 Ternminal Board. Oher Ilength extension
cabl es are avail abl e on request.

#1 TB15 Termi nal Board.

#1 CR50 Cable Reel. (This is used with an extension cable.)
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Not es:

#1 Needed for a conplete Blasting System

#2 Measures the blasting nachine energy out put.

#3 May be used with a BOL999-1 Blaster's Chnmeter, a blasting multinmeter or
bl aster's gal vanoneter instead of the B0O1999-10 Bl aster's Chmeter.

CAUTI ON: WE URCE YQU TO USE ONLY RESEARCH ENERGY OF OHI O | NC.
REPLACEMENT PARTS AND ACCESSORIES. W are aware of other replacenent
products for the REO system and feel that they do not neet all of our technical
and safety standards. W have observed in products manufactured by others frayed
and poorly made solder connections that may allow circuit to circuit and/or
circuit to case shorts, unprotected connectors that may all ow excessive | eakage
current and subsequent voltage breakdown, unshunted circuits during shot wiring
and connection of the electric detonators and incorrect wiring that may result
in msfires and nmay present a shock hazard. Furthernore, sone of these products
violate, in our opinion, the Federal Coal Mne Safety Standard 30CFR77, Part
77.1303 "Expl osives Handling and Use."

GENERAL | NFORMATI ON

The keylock CHARGE and pushbutton FIRE switches are on the top panel of the
Bl asti ng Machi ne.

The BLASTI NG CABLE connector is also on the top panel of the Blasting Mchine.
The extension cable is plugged into this connector. A screw on dust cover
attached to the top panel is provided to keep water and dirt out of the BLASTI NG
CABLE connector when not in use.

CAUTI ON: Keep the dust cover on the BLASTING CABLE connector
when not in use.

The READY TO FIRE indicator on the panel illum nates when the energy storage
capacitors reach design voltage. It does not indicate energy and therefore does
not guarantee that the energy storage capacitors have enough energy output to
initiate the electric detonators. Energy output nust be deternined as discussed
in the Operational Test.

Each of the CAP CIRCU T indicators illum nates when the associated pushbutton
FIRE switch is nonentarily depressed, and remains illumnated until the CHARGE
keyl ock switch is turned to OFF.

The energy storage capacitors are discharged within 5 seconds after the CHARGE
switch is turned to OFF

The machi ne cannot be fired until the voltage on the energy storage capacitors
reaches the design voltage and the safety circuit is rel eased.
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| NDI CATORS

Quantity | ndi cator (LED) When lit indicates
1 READY TO FI RE The capacitors are charged to the

desired voltage. (Does not indicate
energy. Energy output nust be
determ ned as discussed in the
Operational Test.)

10 CAP CIRCU T The circuit has been manually initiated
(fired).

ELECTRI CAL SPECI FI CATI ONS

Cut put (each circuit):

Nunmber of Blasting Circuits: 10

Nomi nal Capacitance: 100 m crof ar ads.

Nom nal Vol tage: 450 volts.

I nternal Resistance: 10.7 ohns.

M ni mum Energy: 9 joul es.

Maxi mum Load Resi stance: 175 ohms, Single Series Circuit Only, assum ng
0.02 joules/ohmdelivered in 5 mlliseconds.
Series-Parallel circuits are not permtted.

Power Source:

Type: Internal "D' cell 1.5 volt ALKALINE batteri es.

Quantity: 10.

Vol tage: 15 volts DC (Ten 1.5 volt batteries wired in series.)
Capacity: Provides nore than to 450 charge-fire cycl es.

Access: Renpve four screws and yell ow cover on the side of the case.

OPERATI ON

Oper ational Test

WARNI NG BLASTI NG PROCEDURES, ELECTRIC DETONATOR SELECTI ON,
CIRCU T DESIGN AND TIM NG ARE THE RESPONSIBILITY OF THE USER
Consult with the Explosives Engineer and with the explosives
suppliers for necessary information and training for safe,
efficient blasts.

To deternmine if a BML75K-10MI Bl asti ng Machine is operating satisfactorily, the
energy output of each circuit needs to be eval uated:
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CAUTI ON: The output of the Blasting Machine is a "pulse" of
energy of relatively short duration. Miultineters, voltneters and
other field instrunents cannot respond accurately to this short
duration voltage and therefore cannot be used to determne if
t he bl asting machi ne out put voltage is nornal.

Al t hough these paranmeters nay be nmeasured fromtinme to time in the |aboratory,
the BML75K- 10MI Bl asting Machine nust be tested in the field before each use to
reduce the possibility of using a nmalfunctioning blasting machine. The ET175-10
Bl asting Machine Tester (APPENDI X A) was devel oped specifically to measure the
energy output of a blasting machine and is highly recormended. Please refer to
APPENDI X E for alternative nethods to check the operation of the BML75K- 10MTI
Bl asti ng Machi ne.

The follow ng procedure will check out nost of the functions of the BML75K- 10MT
Bl asti ng Machi ne.

1. Insert the AD5 Load Plug into the BLASTI NG CABLE connector.
2. Charge and nmanually fire each circuit of the blasting nachine. Verify that

each CAP CIRCU T indicator lights as the associ ated pushbutton FIRE switch
is nonentarily depressed.

3. Determi ne the energy output of the blasting machine using an ET175-10
Energy Tester. Please refer to APPENDI X A for instructions on using this
tester.

| MPORTANT: Since the stored energy output can only be neasured when
expended, before each use the blasting machi ne nust be connected to an
ET175-10 Energy Tester to determne if the energy output of each circuit
of the blasting nmachine is sufficient to initiate the electric detonators.

WARNI NG DO NOT' TEST THE BLASTI NG MACHI NE NEAR ACTI VE BLAST
SITES. DO NOI' USE LIVE OR DANGEROUS EXPLOSI VE DEVICES TO
TEST THE ENERGY OUTPUT OF BLASTI NG MACHI NES.

Ceneral Operating Procedure

Note: The followi ng procedure is intended as a guide only, and each user nust
prepare and verify his own procedure consistent with Local, State, and Federal
regul ati ons. Conplete Operating Instructions appear in the lid of the blasting
machi ne.

CAUTI ON - USE OF THIS MACH NE REQUI RES THAT THE OPERATOR HAS
BEEN TRAI NED AND CERTI FI ED | N BLASTI NG TECHNI QUES.

WARNI NG BATTERIES ALONE CAN FI RE ELECTRI C DETONATORS. KEEP
BATTERI ES AWAY FROM THE BLASTI NG Cl RCUI TS.

WARNI NG NEVER CONNECT THE BLASTING CIRCU T TO THE BLASTI NG
MACHI NE UNTI L YOU ARE READY TO FI RE THE BLAST.
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Perform the Operational Test (including neasurement of energy output)
before bringing the blasting nmachine into the blast area.

Cbtain electric detonator firing recomendations from the detonator
manuf acturer. Check the blasting circuit calculations prior to connecting
to the blasting nmachi ne.

Connect the electric detonator wires to the termnal board. The electric
detonators in each circuit nust be wired in a single series circuit.
SERI ES- PARALLEL CI RCUI TS ARE NOT PERM TTED.

CAUTI ON: When using an extension cable, keep it shunted
during wiring of the electric detonators by inserting the
cable plug into the SHUNTED socket on the cable reel. Wen
using a termnal board, keep it shunted during wiring of
the electric detonators by inserting the AD5 Load Plug into
t he cabl e socket on the Term nal Board.

CAUTI ON: EACH CIRCUT MJST HAVE ITS OM RETURN WRE
CONNECTED TO THE BLACK TERM NAL OF THE TERM NAL BOARD. The
use of a single electrical return wre is contrary to
accepted nethods and may cause a m sfire or excessive bench
novenent due to breaki ng hookup wires and interrupting
electrical circuits.

WARNING DO NOT CONNECT A CIRCUT BETWEEN TWO RED OR
BETWEEN TWDO BLACK TERM NALS. Visually check that each
circuit is connected between a pair of RED and BLACK
termnals on the termnal board.

The term nal board is connected to the extension cable. Make sure that the
extension cable is shunted at the cable reel.

MAKE SURE THAT ALL PERSONNEL HAVE BEEN REMOVED TO A SAFE
LOCATI ON.

Check the electric detonator circuit continuity and resistance (including
the cable) wusing the BOL999-10 Blaster's OChmeter or using a BM10
Blaster's Multineter Switch and an approved blasting gal vanoneter. (See
APPENDI X B for instructions on using the BOL999-10 Blaster's Ohmeter or
APPENDI X C for instructions on using the BMS10 Blaster's Miltineter
Switch.)

After checking the circuits, Shunt the extension cable by inserting the
cable plug into the SHUNTED socket on the cable reel.

Renove the plug fromthe SHUNT socket on the cable reel and plug it into
t he BLASTI NG CABLE socket on the BML75K-10MI Bl asting Machi ne. KEEP HANDS
AND BODY CLEAR OF CONDUCTORS. CONTACT W TH ELECTRI CAL CONDUCTORS COULD
CAUSE SERI QUS | NJURY OR DEATH.

Insert the key and turn the CHARCE keylock switch to ON. The READY TO FI RE
i ndi cator |lights when the capacitors reach the design voltage. (Turning the
CHARCGE keyl ock switch to OFF di scharges the capacitors within 10 seconds.)
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CAUTI ON: The READY TO FIRE light does not indicate energy
and therefore does not indicate that the blasting nachine
has sufficient energy output to detonate the electric

det onat or s. Energy output nust be deternined as discussed in
Qperational Test.

10. When the READY TO FIRE indicator is lit, nmonmentarily depress each of the
pushbutton FIRE switches in the order desired.

11. After the firing operation is conplete, turn the CHARGE keyl ock switch to
OFF and renove the key.

NOTE: Each CAP CIRCUI T indicator lights as the associated FI RE pushbutton
switch is monmentarily depressed. There is no determ nation of the firing
current with the BML75K-10MI Bl asti ng Machine. The CAP CIRCU T indicators
remain lit for the circuits that were fired until the CHARGE keyl ock
switch is turned to OFF.

12. Di sconnect and shunt the blasting cable
13. The bl aster should secure the machine after use
14. If the blasting machine should fail to fire, turn the CHARGE switch to

OFF, renove the key, disconnect and shunt the blasting cable, notify
personnel of blast delay and consult APPENDI X F of this nanual.

BATTERI ES

Battery Life

Significant battery current is required when the CHARGE keyl ock switch is turned
to ON. Battery life greatly depends on how long the blasting machine is in the
charge node. Battery replacenent is required when the tine required to charge the
bl asti ng machi ne energy storage capacitors to the design voltage (i.e., the tine
required for the READY TO FIRE indicator to illumnate after turning the CHARGE
keyl ock switch to ON) exceeds about 20 seconds. This is an arbitrary figure and
is chosen only as a benchmark. Wen the READY TO FIRE i ndicator does illum nate
even if the charge time is greater than 20 seconds, the BML75K-10MI Bl asting
Machi ne is charged to design voltage.

Test firing a blasting nachine into a tester or charging to test the READY TO
FI RE i ndi cator depletes battery life the same as firing an actual bl ast.

Battery Type and Repl acenent
The BML75K-10MI Bl asting machine uses ten Alkaline "D' cell batteries, Eveready

E95 or equal, available in nost departnment stores, drug stores and el ectronic
suppl y stores.
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To replace the batteries, renpve the four screws and the yell ow cover on the side
of the case. Five batteries are placed in each of the two battery tubes. Renpve
the old batteries and insert the new alkaline batteries observing the polarity
i ndi cated by the | abel inside each battery tube. After battery replacenent, nake
sure that the gasket on the yellow cover is sealing properly and that the screws
are securely tightened.

WARNI NG USE ONLY ALKALINE TYPE BATTERIES. Do not use
carbon-zinc type batteries as they do not have the anperage
capacity to operate the BML75K- 10MI' Bl asti ng Machi ne.

CAUTI ON: OBSERVE POLARITY WHEN REPLACING THE BATTERIES.
| NCORRECT PCOLARI TY W LL DAMAGE THE BLASTI NG MACHI NE. The correct
battery polarity is marked on the inside surface of the battery
t ubes.

CAUTI ON:  EXAM NE BATTERI ES AT LEAST EVERY 3 MONTHS FOR CHEM CAL
LEAKAGE. REPLACE BATTERIES AT LEAST YEARLY EVEN |[|F NOT
EXHAUSTED. REMOVE BATTERIES FROM THE BLASTING MACHINE |F IT IS
NOT' GO NG TO BE USED FOR TWO OR MORE MONTHS

REPAI RS

The BML75K-10MTI Bl asting Machi ne, ET175-10 Energy Tester, BO1999-10 Blaster's
Chmreter and BMS10 Blaster's Miultinmeter Switch nust be repaired only at the
factory to ensure quality workmanship, and for updating to current production
standards. Quality control tests are performed and exact replacenent parts are
used. Each itemrepaired is subjected to the same quality control tests as new
production. Such procedures and the specialized test equipnment required are not
available in the field or at other generalized repair shops.

The extension cable and termnal board should be repaired at the factory.
However, tenporary field repairs are sonmetimes required. See Appendix D for
checkout and repair instructions.

If repair is required, please return the itemw th shipping charges prepaid to
the factory at the address listed below. Include a note or letter describing the
probl em and include the name and tel ephone nunber of the person(s) know edgeabl e
of the problem |If the equipnent is sent by Geyhound Bus Lines, there is a
pi ckup charge that will be added to your repair charges.

Research Energy of Ohio, Inc.
10319 W kel Road
Huron, Chio 44839-9773

Phone: (419) 433-6103 Fax: (419) 433-5726

E-mail: repair@esearchenergy. com
Web: www. resear chenergy. com
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USER | NFORMATI ON AND LI M TED WARRANTY

Di scl ai ner

The information contained in this manual is the instructions and reconmendati ons
of Research Energy of Ohio, Inc. Federal, State and/or Local |aws, rules and
regul ations may alter the sequence of operating the equipnent. It is the
responsibility of the purchaser and user to ensure use consistent with Federal,
State and/or Local laws, rules and regulations. It is the responsibility of the
receiving office to register this docunent to the appropriate departnment and
person(s) responsible for mne and bl asting safety.

WARNI NG BLASTI NG PROCEDURES, ELECTRIC DETONATOR SELECTI ON,
ELECTRIC DETONATOR CIRCU T DESIGN, SHOT LAYOQUT AND FIRING
PROCEDURE ARE THE RESPONSIBILITY OF THE USER Consult with the
Expl osives Engineer and wth the explosives suppliers for
necessary information and training for safe, efficient blasts.

Linmited Warranty

Each unit is tested extensively before shipnent and carries a 90 day LIMTED
WARRANTY. If the unit fails to test or perform due to a defect in nmaterial or
wor kmanshi p, please return it to the factory. The unit wll be repaired or
replaced at our option. This LIMTED WARRANTY is void if the equi pmrent has been
di smantl ed, altered, or otherw se abused in any way.

The above LIM TED WARRANTY is exclusive and in lieu of all warranties, express
or inplied, including any inplied warranty of nerchantability or fitness for a
particul ar purpose. Under no circunstances shall Seller or Manufacturer be liable
for damages of any description occasioned by or resulting from operation or use
of this equipment.

We cannot anticipate all conditions under which this information and our
products, or our products in conmbination wth the products of other
manuf act urers, may be used and therefore accept no responsibility for the results
obtained, or the suitability or the safety of our products when used alone or in
conmbi nati on with other products. The user nust nake his own tests to determ ne
the suitability and safety of each product and product conbination for his own
purpose. W sell the product without warranty and the buyers and users assune al
responsibility and liability for all losses (including anticipated profits),
consequenti al damages, or incidental damages arising fromthe use of our products
al one or in conbination with other products.

Use of this equipment by persons not trained in blasting techniques will make the
warranty null and voi d.
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APPENDI X A

ET175-10 ENERGY TESTER
GENERAL | NFORMATI ON

The Research Energy of Chio, Inc. (REO nodel ET175-10 Energy Tester provides
nom nal test val ues of the energy output (nmeasured in percentage of rated energy)
for each of the ten circuits of the REO nodel BML75-10 series Bl asting Mchines.
A light emtting diode (LED) bar graph display allow the user to view the energy
out put of the blasting nachine under test. The ET175-10 Energy Tester has a self
test function, and contains internal |oad resistance. The tester turns on
automatically when the blasting machine is fired and turns off automatically
after approximately thirty seconds. The ET175-10 Energy Tester requires an
ET15-2 Connecting Cable, which is included with the energy tester.

| MPORTANT: The ET175-10 Energy Tester is not intended to be a precise instrunent
such as would be used for laboratory neasurenents of output energy from CD
bl asting machines. It is intended to be used in the field before and after each
blast (1) to conpare the output of a CD blasting nmachine wth initial
nmeasurenents nade by a ET175-10 Energy Tester when the true output of the
CD blasting nmachine was known, and (2) to check a CD blasting nachine
which may be suspected of having poor or weak capacitors, |ow voltage
or sone other nalfunction when there have been no prior neasurenments rmade
with the ET175-10 Energy Tester on that particular blasting nmachine. |If
any questions arise as to the output of a CD blasting machine, please consult
with the manufacturer before shipping the machi ne back for |aboratory tests.

Not e: For safety considerations and performance verification, REO recomends that
t he energy out put of every blasting nachine be tested before and after each use.
The data obtained should be recorded in a | og and kept for future reference

ACCESSORI ES

The EC15-2 Connecting Cable is provided to connect the ET175-10 Energy Tester to
the BML75-10 Bl asting Machi ne.

OPERATI ON

Note: The followi ng procedure is intended as a guide only, and each user nust
prepare and verify his own procedure consistent with Local, State, and Federa
regul ati ons. Conplete Operating Instructions appear in the lid of the ET175-10
Energy Tester.

CAUTION - USE OF THI S EQU PMENT REQUI RES THAT THE OPERATOR HAS
BEEN TRAI NED AND CERTI FI ED | N BLASTI NG TECHNI QUES.

WARNI NG BATTERIES ALONE CAN FIRE ELECTRIC DETONATORS. KEEP
BATTERI ES AWAY FROM THE BLASTI NG Cl RCUI TS.
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Operational Test

1.

Depress the TEST switch and hold it down. Rotate the CIRCUT swtch
through all ten positions while observing the BAT. OK and CAL. OK LED
bars. Both LED bars should be Iit and remain illumnated for all ten
circuits indicating that the battery is OK and that the tester is in
calibration. The battery should be replaced if one or both LED bars do not
light, or if the intensity of the LED bars decreases during the self test.

Rel ease the TEST swi tch.

Ceneral Operating Procedure

1.

Connect the tester to the BML75K-10MI Bl asting Machine using an EC15-2
(formerly CS10) Connecting Cable, or no longer than a ten foot Extension
Cabl e.

If the ET175-10 Energy Tester has just been used, wait until the FIRED
i ght goes off.

Charge and manually fire, in quick succession (1 second or |ess apart)
each of the ten circuits on the BML75-10 Blasting Machine into the

ET175-10 Energy Tester. The tester wll turn on automatically and the
FIRED light will come on if energy is present on any circuit.
The bar graph will indicate the percentage OF RATED ENERGY output fromthe

bl asting machine for the circuit indicated on the CIRCUT switch. Rotate
the CIRCUT switch to the other circuits, noting the energy indicated on
the bar graph for each circuit.

| MPORTANT: RECORD THE DATA IN A LOG BOOK FOR ANALYSI S AND FUTURE REFERENCE.
Note: The tester will remain on for approximately 25 seconds after the
FIRED |ight comes on. The energy neasured on each circuit is stored and

may be selected to be displayed on the bar graph as long as the FIRED
light is on. Al data is lost after the FIRED | ight goes off.

WARNING DO NOTI' USE THE BLASTING MACH NE |F THE ENERGY
OQUTPUT OF ANY CIRCU T IS LESS THAN 100 PERCENT.

The tester turns off automatically after use.

BATTERI ES

Battery Life

Under

normal use, Alkaline type batteries will last nore than 200 blasting

machi ne tests. Battery replacenent is required when the BAT. OK or CAL. OK LED
bar does not illunmnate, or decreases in intensity, during self test of the
ET175-10 Energy Tester.
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Battery Type and Repl acenent

The ET175-10 Energy Tester uses two 9 volt Alkaline batteries, Eveready 522 or
equal, available in nost department stores, drug stores and el ectronic supply
stores.

To replace the batteries, |oosen the two captive screws on the battery cover on
the panel of the tester. Renobve the battery cover. Renobve the old batteries and
i nsert the new al kaline batteries, observing polarity. After battery repl acenent,
make sure that the gasket on the battery cover is sealing properly and that the
two captive screws are securely tightened.

WARNI NG USE ONLY ALKALINE TYPE BATTERIES. Do not use
carbon-zinc or any other type batteries as they do not have the
capacity to operate the ET175-10 Energy Tester.

CAUTI ON: OBSERVE POLARITY WHEN REPLACING THE BATTERI ES.
| NCORRECT POLARI TY W LL DAMAGE THE BLASTI NG MACHI NE.

CAUTI ON:  EXAM NE BATTERI ES AT LEAST EVERY 3 MONTHS FOR CHEM CAL
LEAKAGE. REPLACE BATTERIES AT LEAST YEARLY EVEN |[|F NOT
EXHAUSTED. REMOVE BATTERIES FROM THE ENERGY TESTER IF |IT IS NOT
G NG TO BE USED FOR TWO OR MORE MONTHS.
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APPENDI X B

BO1999- 10 BLASTER S OHMVETER

GENERAL | NFORMATI ON

The REO BO1999-10 Blaster's Ohmmeter provides nonminal values of circuit
resi stance on a large easy-to-read digital display. Arotary switch selects one
of ten blasting cable circuits, or selects the two term nals on the ohnmeter for
single circuit testing. The B0OL999-10 Bl aster's Ohmmeter measures resistance of
0 - 1999 ohns in one ohmincrenents, with an accuracy of ¥1 ohm The nmaxi mum test
current is 2 mllianperes. The ohmeter turns on autonatically when a circuit is
detected, and turns off automatically when the circuit is disconnected.

OPERATI ON

Oper ational Test

1. Do not connect a blasting cable to the BO1999-10 Bl aster's GChnmeter until
this Operational Test has been perforned.

2. Short the SINGLE CIRCU T termnals on the ohmeter with a short piece of
wire.

3. Rotate the CTRCU T switch to the SING.E position. The ohmeter should turn
on and indicate 000 (+/- 1) ohm

4, If the battery is in need of replacenent, BAT appears on the display.

5. Rotate the CIRCUT switch to positions 1 - 10. The ohnmeter should turn

off and remain off for all positions.

Ceneral Operating Procedure

Note: The followi ng procedure is intended as a guide only, and each user nust
prepare and verify his own procedure consistent with Local, State, and Federal
regul ati ons. Conplete Operating Instructions appear in the lid of the B0O1999-10
Bl aster's Chnmeter.

CAUTION - USE OF THI S EQU PMENT REQUI RES THAT THE OPERATOR HAS
BEEN TRAI NED AND CERTI FI ED | N BLASTI NG TECHNI QUES.

WARNI NG BATTERIES ALONE CAN FIRE ELECTRIC DETONATORS. KEEP
BATTERI ES AWAY FROM THE BLASTI NG Cl RCUI TS.
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WARNI NG KEEP THE BLASTING Cl RCU TS (BLASTI NG CABLE AND SI NGLE
Cl RCU TS) SHUNTED WHEN NOT CONNECTED TO THE OHMMETER. M NI M ZE
THE TI ME THE BLASTING Cl RCU TS ARE CONNECTED TO THE OHWETER BY
TAKI NG RESI STANCE VALUES QUI CKLY. RECORD THE DATA IN A LOG BOOK
FOR ANALYSI S AND FUTURE REFERENCE.

Miultiple Circuit Testing

1. Perform the Operational Test.

2. Verify that all personnel have been renoved from the blast area and that
the electric detonator circuits are ready to be checked.

3. Connect the blasting cable to the CABLE 1-10 connector on the B01999-10
Bl aster's Chnmeter.

4, Rotate the CTRCU T switch to positions 1 through 10, noting the resistance
di spl ayed for each circuit.
Not e: 1--- will be displayed if the resistance exceeds 1999 ohns.

5. Di sconnect and shunt the blasting cable after testing.

Sinale Circuit Testing

1. Performthe Operational Test.
2. Connect the blasting circuit to the SINGLE CIRCUT termnals on the
BO1999- 10 Bl aster's Chmeter.
3. Rotate the CIRCUT switch to the SINGLE position. Note the resistance
di spl ayed.
Not e: 1--- will be displayed if the resistance exceeds 1999 ohns.
4, Shunt the blasting circuits after testing.
BATTERY
Battery Life
Under normal use, an Alkaline type battery will last nore than 2000 hours of
operation. During use of the ohnmeter, BAT will appear on the display when the

battery is in need of replacenment.

Battery Type and Repl acenent

The BO1999-10 Bl aster's Ohmmeter uses one 9 volt Al kaline battery, Eveready 522
or equal, available in nost departnent stores, drug stores, and electronic supply
stores.

BML75KMI. OPR Page 16 of 29 000208



To replace the battery, |oosen the two captive screws on the battery cover on the
top panel of the tester. Renpbve the battery cover. Renpve the old battery and
insert the new al kaline battery, observing polarity. After battery replacenent,
make sure that the gasket on the battery cover is sealing properly and that the
two captive screws are securely tightened.

WARNI NG USE ONLY AN ALKALINE TYPE BATTERY. Do not wuse a
carbon-zinc type battery as it does not have the capacity to
operate the BOL999-10 Bl aster's Chmmeter.

CAUTI ON:  OBSERVE POLARI TY WHEN REPLACI NG THE BATTERY. | NCORRECT
POLARI TY WLL DAVMAGE THE BLASTI NG MACHI NE.

CAUTI ON: EXAM NE BATTERY AT LEAST EVERY 3 MONTHS FOR CHEM CAL
LEAKAGE. REPLACE THE BATTERY AT LEAST YEARLY EVEN |F NOT
EXHAUSTED. REMOVE THE BATTERY FROM THE BLASTER S OHMMETER IF I T
'S NOT' GO NG TO BE USED FOR TWO OR MORE MONTHS.
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APPENDI X C

BM5- 10 BLASTER' S MULTI METER SW TCH

GENERAL | NFORMATI ON

The Research Energy of Chio, Inc. (REO nodel BMS-10 Blaster's Miultineter Switch
is to aid in checking for errors and broken wires in multiple blast circuits.

The BMs-10 Blaster's Miltinmeter Switch provides easy connection of a BO1999-1
Blaster's OChmmeter or an approved Blaster's Miltineter or a Bl asti ng
Gal vanoneter to the electric detonator circuits for nmeasurement of electric
detonator circuit resistance.

The electric detonator circuit to be tested is selected by the CAP CIRCUT
rotary switch on the BM5-10 Blaster's Miltineter Switch.

The blasting cable is inserted into the connector at the bottom of the BMs- 10
Blaster's Miultinmeter Switch after the shot is wired, but prior to using the
Bl asting Machines. Select the electric detonator circuit to be tested with the
CAP CIRCU T rotary switch. The resistance of the electric detonator circuit is
nmeasured using an approved Blasting Galvanonmeter or Blaster's Miltinmeter
connected to the two nultineter termnals (jacks) |ocated at the top end of the
BMS- 10 encl osure.

WARNI NG ALL DETONATOR Cl RCU TS ARE OPEN (NOT SHUNTED) WHEN THE
BLASTI NG CABLE IS CONNECTED TO THE BMS-10 BLASTER S MULTI METER
SW TCH.

WARNI NG THE BLASTING CABLE |IS TO BE CONNECTED TO THE BMS-10
BLASTER S MJLTI METER SWTCH ONLY WHEN TESTING THE ELECTRIC
DETONATOR CIRCU TS. WHEN TESTING |S COVWPLETE, DI SCONNECT THE
CABLE FROM THE BMs-10 BLASTER S MULTI METER SW TCH AND RECONNECT
| T TO THE SHUNTED SOCKET ON THE CABLE REEL.

OPERATI ON
Qperational Test
1. Insert the AD5 Load Plug into the socket marked BLASTI NG CABLE | ocated at
the bottom of the BMS-10 Blaster's Multimeter Sw tch.
2. Connect an approved Blaster's Miltinmeter or Blasting Gal vanoneter to the
nmeter termnals located at the top end of the BMS-10 Blaster's Miltimeter
Swi t ch.
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Rotate the CAP CIRCUT switch to each circuit while observing the
Blaster's Multinmeter or Blasting Galvanoneter for each circuit. These
instruments wll neasure the nomnal resistance in each of the ten
circuits. The noninal resistance for the AD5 Load Plug is 160 ohns.

If a circuit tests faulty, rightist, using a different load plug as the
fault nmay be in the |load plug and not in the tester.

Upon conpl etion of the operational test, renpve the AD5 Load Pl ug.

Ceneral Operating Procedure

Not e:

The follow ng procedure is intended as a guide only, and each user nust

prepare and verify his own procedure consistent with Local, State and/or Federa
safety laws, rules and regul ations.

1.

Verify that all personnel have been renoved fromthe blast area and that
the electric detonator circuits are ready to be checked

Renove the blasting cable plug fromthe shunted socket on the cable ree
and insert it into the socket narked BLASTI NG CABLE | ocated at the | ower
end on the BMS5-10 Blaster's Miultineter Switch encl osure.

Connect a BO1999-1 Bl aster's Ohnmmeter or an approved blaster's nultineter
or blasting gal vanoneter to the BLASTER S MULTI METER termi nals | ocated at
the end of the BM5-10 Blaster's Miultinmeter Switch encl osure.

WARNI NG USE ONLY METERS APPROVED FOR BLASTING TO MEASURE
ELECTRI C DETONATOR CIRCU T RESI STANCE. DO NOT USE REGULAR
MULTI METERS.

Rotate the CAP CIRCU T switch through each of its 10 positions while
observing the ohmeter for the resistance of each of the 10 circuits.

The detonator «circuit resistance (consisting of electric detonator
resi stance plus the blasting cable resistance) should be 175 ohns or |ess.

Note: |If the calcul ated resistance does not match the nmeasured resistance,
a short circuit, broken detonator wire, defective cable, or a wiring error
exi sts.

Upon conpletion of testing rotate the CAP CIRCU T switch to OFF. Renobve
the blasting cable fromthe BVM5-10 Blaster's Miultinmeter Switch socket and
insert it into the SHUNTED socket on the cable reel
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APPENDI X D

EXTENSI ON CABLE AND TERM NAL BOARD

GENERAL DESCRI PTI ON

The extension cable and termnal board are the fragile parts of the system and
are consi dered expendable. The |ife expectancy is dependent on the conditions to
which they are subjected and subsequent care. |t is vital that the extension

cable and term nal board be inspected and nmintained after each bl ast.

The multi conductor cable used to make an extension cables consist of twelve #22
gauge tinned copper stranded wire color coded conductors. The outer jacket of the
cable is yellow PVC. Should the cable be damaged or severed and a field repair
is necessary, it may be spliced (solder joint preferred but a nechanical crinp
joint acceptable) and taped, nmatching color to color and adhering to standard
el ectrical repair procedures.

The multi conductor cable used is designed to provide 10 separate circuits of 1
conduct or each and 2 comon grounds (returns) for all 10 circuits. The col or code
of the circuits is as foll ows:

Crcuit # Wre Color
1 ... Red
2 Wi te
3 Bl ue
4 ... Pi nk
5 G ay
6 ... ... ... Green
T Or ange
8 ... Yel | ow
9 ... Bl ack
10 ... ..., Pur pl e
Gound ....... Li ght Brown and Dark Brown

(Two wi res connected together)

The TB15 Term nal Board and EC15-500 or EC15CW500 Extension Cable allow for easy
connection of the electric detonators and hookup wires to the blasting machine
output circuits and to renpve the blaster and bl asting nachine to a safe distance
fromthe blast area. The TB15 Term nal Board consist of 20 binding posts (two for
each circuit) and a socket. The AD5 Load or Test Plug inserted into this socket
provi des the shunting requirement during connection of the electric detonators
to the ternminal board. For safety, the terminal board nust always be used with
an extension cable. The EC15-500 and EC15CW500 Extension Cables are 500 feet
long (other lengths are available) and each has plugs on both ends. The EC15
cabl e has PVC insulation. The ECL5CW cable has thernopl astic rubber insulation
for cold weather applications. One end of the extension cable plugs into the
socket on the TB15 Terminal Board and the other end plugs into the cable socket
on the blasting nachine. The EC15-500 and EC15CW 500 Extension Cables can only
be used with the TB15 Term nal Board. However, an ECLO 500 Extension Cable and
a CS10 Cord Set may be used in place of an EC15-500 Extension Cable.
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CABLE CHARACTERI STI CS

The EC10- 500, EC10CW 500, EC15-500 and EC15CW 500 Extension Cables all have the
same circuit resistance of a nonminal 12 ohms, but may vary slightly (-+ 1 ohm
due to wire alloys, exact gauge, and nmeter accuracy.

The two ground conductors in the extension cable are connected at the plug and
at the socket of the extension cable.

CONDI TI ONS WHI CH CAUSE CABLE FAI LURE

1. If the cable or terminal board is pulled or jerked by the blast, they may
weaken and break or becone intermttent. Also, this occurrence may
di sconnect the leading wires to the electric detonators. To prevent this,
al I ow enough hookup wire or leg wire to wap around a snmall 10 to 15 pound

rock. The rock will be jerked instead of the cable or terninal board. See
APPENDI X F for nmethods of preventing lead |ine breakage and equi pnent
damage.

2. Reeling or pulling the cable through |oose rocks or soil can also the

cable. Care nust be taken to prevent the cable and the connectors from
catching in rock piles or crevices.

WARNI NG | F UNCERTAIN RESISTANCE EXIST AND ARE NOT
CORRECTED, A M SFI RE MAY OCCUR.

EXAMPLE OF FI ELD CHECK PROCEDURE

Note: The follow ng exanple is provided as a training exercise and a nethod by
which to approach blasting in a professional manner. The resistance val ues shown
are approxi mate. Al so, expect nultinmeters and gal vanoneters to differ. Check the
manuf acturers' specifications regarding the accuracy of the instrunments. Each
user rnust prepare and verify his own procedure consistent with Local, State, and
Federal regulations.

Exanpl e:
1. Assunme that each of the 10 blasting circuits is to have 10 electric
detonators with 80 ft. leg wires and that each electric detonator has a

resi stance of 3 ohns.

2. Assunme that extra hookup wire per circuit (to connect the electric
detonator leg wires to the termnal board) is 2 ohns.

3. Before connecting the electric detonator wires to the terminal board,
nmeasure the total circuit using a BOL999-1 Blaster's Chnmeter, a B01999- 10
Bl aster's Chmeter or an approved bl asti ng gal vanonet er.

WARNI NG USE ONLY METERS APPROVED FOR BLASTING TO MEASURE
ELECTRI C DETONATOR CIRCUI T RESI STANCE. DO NOTI' USE REGULAR
MULTI METERS.
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A. The resistance of the electric detonator circuit should be
10 x 3 + 2 = 32 ohns.

B. If the resistance nmeasured in each of the 10 circuits is not equal
and/or is not near 32 ohms, check the circuit(s) in question for
shorted electric detonator wires, wiring errors (such as a m snmatch
of wires at a multi deck type shot) or lead wires touching at the
splices.

WARNI NG | F UNCERTAIN RESISTANCE EXIST AND ARE NOT
CORRECTED, A M SFI RE MAY OCCUR.

4, After verifying the resistance of each circuit, connect the electric
detonator wires to the term nal board.

CAUTION:. EACH CIRCUT MJST HAVE ITS OM RETURN WRE
CONNECTED TO THE BLACK TERM NAL OF THE TERM NAL BOARD. The
use of a single electrical return wire is contrary to
accepted nethods and nay cause a msfire or excessive bench
novenent due to breaking hookup wires and interrupting the
cap circuits.

WARNING DO NOT CONNECT A CIRCU T BETWEEN TWO RED OR
BETWEEN TWO BLACK TERM NALS. Visually check that each
circuit is connected between a pair of RED and BLACK
termnals on the term nal board.

5. Use a BO1999-10 Blaster's Ohmreter (see APPENDI X B) or a BMS-10 Bl aster's
Multinmeter Switch and a BO1999-1 Blaster's Ohnmeter, a blaster's
multinmeter or a blasters galvanonmeter (see APPENDI X C) to neasure the
resi stance of each of the 10 circuits.

A. The resi stance of each circuit should be:
10 electric detonators @3 ohnms each 30 ohns
Hookup wire 2 ohns
Cabl e resi stance 12 ohns
Termi nal board resistance 0 ohns
44 ohns
B. Ohserve the sane actions and warnings stated on previ ous page.

CHECKOUT AND REPAI R

Not e: The follow ng procedure is intended as a guide for field checkout of cables
and term nal boards using accessories normally purchased with the blasting
machi ne. Actual circuit resistance nmay be determ ned using a BOL999-10 Bl aster's
Ohnmeter or a BMsS-10 Blaster's Miltinmeter Switch and a BO1999-1 Blaster's
Chmeter or blaster's nultinmeter (USE ONLY APPROVED MULTI METERS I N AND NEAR
BLAST AREAS) connected to the BMS-10 Blaster's Miultinmeter Switch (See APPENDI X
C). \Wen the cable and termi nal board are new and occasionally thereafter, each
operator should check the equipnment to deternmine the actual circuit resistance
and to observe changes that indicate the need for repair.
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Ext ensi on Cabl e Checkout

1.

Unwi nd the cable and inspect it for visual damage. Look particularly for
cuts, tears, kinks, punctures, snmashed areas, severed wires and inprovised
splices have all danaged areas properly repaired.

Check all connectors carefully. Al pieces nust |ock tight to each other.
If any part can be turned loose from its mating part by hand, the
connector shoul d be replaced.

Connect one end of the Extension Cable to be tested to a B0O1999-10
Blaster's Ohmmeter (See APPENDI X B) or to a BM5S-10 Blaster's Miltineter
Swi tch (See APPENDI X C).

Connect the other end of the Extension Cable to a TB15 Term nal Board that
has been tested and found to be in good working order.

Connect a junper wire of 22 gauge or heavier across the circuit #1
terminals only on the term nal board, leaving all other pairs of termnals
open.

Rotate the CIRCU T switch on the B0O1999-10 Bl aster's Chmmeter or the CAP
CIRCU T switch on the BM5-10 Bl asters Multimeter Switch to #1

Cbserve the resistance indicated on the ohmeter.

A The resistance should be 12 (+/- 1) ohmfor a 500 ft. cable.

B. Conti nue observing the ohnmeter and flex the cable where it cones
out of the connector in both vertical and horizontal directions. A

flicker or change in the resistance indicates a broken or shorted
circuit.

C. Conti nue observing the ohmeter and flex the cable along the entire
length. A flicker or change in the resistance indicates a broken or
shorted circuit.

Rotate the CIRCU T switch to the next circuit.
A The ohnmeter should indicate infinite resistance (open circuit).
B. Conti nue observing the ohnmeter and flex the cable where it cones

out of the connector in both vertical and horizontal directions. A
flicker or change in the resistance indicates a shorted circuit.

C. Conti nue observing the ohmeter and flex the cable along the entire
length. A flicker or change in the resistance indicates a shorted
circuit.

Rotate the CIRCU T switch to the next detonator circuit and repeat step 8
above until all detonator circuit positions have been tested. If the
ohmreter indicates any resistance in any position other than the circuit
that is junpered on the Terminal Board, the circuit(s) is shorted

| mportant: The ohmreter may nonmentarily indicate a resistance when the CAP
CIRCUT switch is rotated. This is nornal, and does not indicate a shorted
circuit.

BML75KMI. OPR Page 23 of 29 000208



10. Rotate the CIRCU T switch to the #2 position

11. Renmove the junper wire from the termnals on the termnal board and
connect it to the next higher circuit terminals only leaving all other

pairs of term nals open.

12. Repeat Steps 5 through 11 until all circuits are tested

Term nal Board Checkout

Term nal Boards are tested in the sane manner as descri bed above and are al so
plugged directly into the BOL999-10 Blaster's Chmeter or into the BMs- 10
Blaster's Multineter Switch. Check the boards for cracks and breaks and for
| oose, broken and bent binding posts. Repair all damage.

Repair of Cables and Terni nal Boards

Repair of cables and termi nal boards is best performed at the factory. Tenporary
field repairs are, of course, necessary but these should al ways be permanently
repaired as soon as possible by conpetent electricians or at the factory.

The correct way to splice the #22 gauge wire is to stagger the splices over
approximately a 3" length of cable. The splice on each conductor should be 1/2"
to 5/8" long and of the "lineman" type and be tightly wapped with no wire ends
protruding to pierce the insulation. Each splice should be sol dered using rosin
core "radi 0" solder. Each splice should be insulated using 1/8" dianeter shrink
tubing. The entire spliced area should then be taped with several overlapping
| ayers using a good quality all weather vinyl tape such as Scotch brand #88.

WARNI NG DO NOT OVERHEAT THE CONDUCTORS DURI NG SOLDERI NG Use only
a low wattage (60 watts or less) soldering iron with a 1/8" maximum tip size
Overheating the conductors causes the solder to "wick"™ along the length of the
stranded wire which makes the conductor rigid and nmuch nore easily broken when
fl exed. Al so, overheating causes the vinyl insulation to nelt thus exposing the
Wires.

WARNI NG DO NOT OVERHEAT THE CONDUCTORS OR | NSULATI ON DURI NG
SHRI NKING OF THE SHRINK TUBING DO NOI USE OPEN FLAMES FROM A
MATCH OR GAS BURNER Use a | ow tenperature heat gun.

For repair, return the itemto the factory at
Research Energy of OChio, Inc.
10319 W kel Road
Huron, Chio 44839-9773
Phone: 419-433-6103 Fax: 419-433-5726

E-mai|l: repair@esearchenergy. com
Web: www. resear chener gy. com
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APPENDI X E

FI ELD CHECK FOR RELATI VE ENERGY OUTPUT OF
BLASTI NG MACHI NES

The following test nay be perforned to provide a reasonabl e indication of the
relative energy output of the blasting machine circuits.

Not e: The ET175-10 Energy Tester (see APPENDI X A) is avail able and designed to
neasure the energy output (in percent of rated energy) of the BML75K- 10MT

Bl asti ng machi ne. However if the energy tester is not available, the follow ng
procedure provides a reasonable idea of the relative energy output (i.e.
relati ve out put between circuits of the sanme machi ne) of the blasting machine.

CAUTION: This test is not to replace actual energy out put
measurenents, which nust be perforned fromtinme to tinme by
nor e sophisticated equipment. Miultinmeters, voltneters and
other field instrunents cannot respond accurately to the
relatively short duration output pulse of the blasting nachine
and therefore cannot be used to determne if the output is

nor mal .

1. Connect a 75 watt 120 volt standard i ncandescent |lanp (use 10 |anps from
the sane manufacturer and of the sane lot, if possible, to nullify
vari ati ons between |l anps) to each set of terninals on a TB15 Term na

Board. Use "pigtail" type sockets for easy connection to the ternina
board.
2. Use an EC15-2 Extension Cable to connect the TB15 Ternminal Board to the

BLASTI NG CABLE socket on the blasting nachine. (See item5 bel ow for
usi ng a |l onger extension cable.)

3. Charge and fire each circuit of the blasting nachine in rapid
successi on. Observe the lanps and note the order and the relative
bri ght ness of each conpared to the others. One or nore | anps
significantly dimer nmay indicate | ow energy output of that circuit. One
or nore lanmps lighting out of order indicates a defective nachine or
term nal board.

4, The above procedure may be performed with the term nal board connected
to an extension cable and the extension cable connected to the blasting
machi ne. The lanps will be di mmer because of the extension cable
resi stance, but the test is still valid. One or nore lanps |ighting out
of order indicates a defective cable and/or termnal board if the
bl asti ng machi ne checked K
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APPENDI X F
M SFI RES

| F A M SFI RE OCCURS

If a msfire occurs for any reason, determ ne which holes are |ive and/or safe
to fire. Also determne if insufficient burden, stenm ng or back break is
observed, and the desirability of firing these holes.

WARNI NG REVI EW FEDERAL, STATE, LOCAL, AND COMPANY REGULATI ONS
AND PROCEDURES | F A M SFI RE OCCURS.

10.

11.

SOVE CAUSES OF M SKFI RES

Shorted, open or overloaded circuits (too nany electric detonators) wll
cause msfires.

A firing circuit may be interrupted or fail because of air blast shock
vibration, flying projectiles or other debris caused by a previous
expl osi on.

Devi ation froma good program such as substituting detonator times and
skipping tinme periods can cause cutoffs and m sfires.

Wet hol e conditions, especially where deck charges are required, may
cause m sfires.

Wat er seeping into the holes may cause nitrate prills to nmelt, in turn
al l owi ng stemming to sink thus breaking the detonator leg wre.

Leaki ng bags may also allow stemring to settle thus breaking the
detonator leg wre.

Fl oati ng bags of explosives nust be prevented so that the stenm ng can
settle without breaking the detonator |leg wres.

Tanpi ng pol e use nust be exercised with caution to prevent skinning or
breaki ng the detonator | eg wires and/or damage to the detonator.

Failure to test the blasting machine, cable and termi nal board before a
shot to determine if the equipnent is functioning properly.

Failure to test the electric detonator circuits before and after
connecting themto the termnal board, or failure to test the entire
wiring including the cable may result in a misfire.

Poor wiring practices, failure to double check the electrica
connections and the wiring, and poor supervision may all ow undetected
circuit errors, thus causing msfires.
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12. Connections that lay in water (including connections to the term na
board), or skinned insulation on the electric detonator |eads can shunt
el ectrical current thus causing insufficient electric detonator current
and a msfire.

13. Ti ght hookup wires fromhole to hole nay cause misfires. During the
bl ast, when the earth begins to shift, the wires of the de-energized
circuits on top of the ground nust have enough slack to allow for bench
noverment. Rock faults, block, or shifting types of sand rock nay nove
and cause breakage of the hookup wires if slack is not provided. The
sketch below illustrates several methods of preventing lead |ine
br eakage and equi pnent damage.

PREVENTI NG LEAD LI NE BREAKAGE AND EQUI PMENT DAMAGE
////////“\\\\ Where possible, protect lead lines fromflyrock, flying

shrapnel, jerking, pulling, and air blast pressure
Al'l ow sl ack in hoop-up wires.

Bl asti ng Machi ne

Wap Lead Lines around rocks, stakes, beans or any non-netallic, non-
conductive structure that is well secured or is of sufficient weight to allow
the Lead Line to the explosive site to break in the event of a jerk or pull

Non-netal li ¢ and non-conductive
Rock, wood stake, wood pl ank,
| og, beam etc.

(I

~ )
Lead Line

Sl ack
Bl asti ng Machi ne

Lead Line slack: In single circuit firing, nost blasters are trained to |ay
out a nice, neat, tight line to the blast site. Wiere nmultiple blast circuits
are used, the timng of detonations has the tendency to pull these wires
apart. Therefore, Lead Lines need feed-out | oops or built-in slack This is

al so a requirenent for close hole-to-hole or detonator-to-detonator placenent.
These suggestions prevent Lead Line cut-off and pulling or jerking of the TB15
Term nal Board and bl asting equi prent.
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APPENDI X G

ENERGY AND RVS CURRENT
FOR VAR OQUS LOAD RESI STANCE

The capacity of each REO Blasting Machine listed in the literature and on the
technical data sheets is based on U S. standard detonator (cap) rating of 20
mllijoules per ohm delivered in 5 nilliseconds. Based on the U S. standard
detonator, the paximum | oad resistance per circuit for the REO BML75-10 Series
Sequential Blasting Machine is 175 ohns, including the extension cable and all
detonator | ead wres.

The energy delivered to each detonator in a single series circuit varies with the
vol tage output of the blasting machine and with the resistance of the blasting
circuit. The relationships between the series circuit resistance, the energy
delivered to the detonator and the RVS (equivalent constant DC) current for a
single series circuit are shown in the following two graphs. These graphs are
useful in choosing a circuit resistance which provides the desired energy and RMS
current to the detonators in that circuit. Always obtain electric detonator
firing recomendati ons fromthe detonator nanufacturer

BM175-10 SERIES SEQUENTIAL BLASTING MACHINE
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BM175-10 SERIES SEQUENTIAL BLASTING MACHINE
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