


HRevichy Rieooed Riclrt

Certified SO 9001:2000

VA SO T,

RIC-BR RUGGEDIZED DIGITACMITCCIOHMZBOND METER

DESCRIPTION
The Model R1L-BR Ruggedized Digital Milliohm Meter is
aportable digital ohmmeter designed to measure low values
of resistance. Itisideal for production, lab and field bond
measurements. It utilizes the four-wire technique to
eliminate errors caused by the resistance of the connections.
Two leads are used to source and sink a regulated current
through the resistance under test, and two separate leads are
used to measure the voltage drop across this resistance. The
Model R1L-BR has five resistance ranges from 2 milliohms
full scaleto 20 ohmsfull scale. Resistance readings are
displayed on a3.5 digit LCD display. The RIL-BRis
packaged in arugged weathertight plastic case. A pair of
test leads with Kelvin clips for four-terminal measurements
isfurnished. Heavy duty stainless steel tip “pistol grip”
probes are optional.

CONTROLS AND DISPLAY
Controlsinclude one rotary power ON/OFF switch and one

rotary "Ohms Full Scale" selector switch with five positions.

Resistance readings are displayed on a 3.5 digit LCD
display with decimal points, which reads from 1.999 to
199.9 full scale. An over-range condition isindicated by
displaying 1 followed by blanks.

TERMINALS

Four low-thermal binding posts are used to make the four-
wire connections to the resistance under test. The supplied
Kelvin test clips are gold plated and ensure high quality low
resistance contact to the device under test.

*PPM strives for continuous improvement. Please
verify specifications with PPM prior to placing order.

PHYSICAL AND POWER

The R1L-BR ishoused in arugged heavy-duty plastic case. Test
leads, power cord, instruction manual are stored in thelid. When
closed, agasket sealsthe lid against water and dirt. Power is
from internal rechargeable storage cells and/or aline cord
connection to a standard 120 VAC, 60 Hz, power line
receptacle. With the line cord disconnected, the R1L-BR
operates from the internal battery. With the line cord
connected to a power receptacle, and the power switch ON,
the R1L-BR battery cells chargeif the unit is not connected
to aresistor. Full chargetimeislessthan 14 hoursfrom a
discharged condition. With the R1L-BR connected to a
resistor, the battery cells will charge on the 200 milliohm or
greater ranges. With aresistor connected on the 2 milliohm
range, the 1.5 ampere test current is greater than the charge
current and the battery cells will discharge.

SPECIFICATIONS

RANGES AND TEST CURRENTS

2 milliohmsfull scale, Test| =1.5A

20 milliohms full scale, Test | = 150 mA
200 milliohms full scale, Test | =15 mA
2 ohmsfull scale, Test | = 1.5 mA

20 ohmsfull scale, Test | = 0.15 mA

ACCURACY

The maximum error is less than 0.25% of reading +/-2 digits
from 0 to 50 °C. The R1L-BR will operate as specified for
at least one year without the necessity of recalibration.
Internal trimpots may be adjusted to recalibrate all ranges.

PHYSICAL
Size: 10" Wx5"Hx9"'D
Weight: Lessthan 6 pounds

SUPPLIED ACCESSORIES
e OnePair Of Test Leads With Kelvin Clips

e Three Rechargeable NiCad Battery Cells
e LineCord

e  Operating And Maintenance Manual
OPTIONS:

HTP-100 Pistol Grip Probes. Stainless
steel hardened spring loaded tips rotate
when pressed to unit under test to cut
through dirt, corrosion etc. These
probes will not fit inside the lid of the
R1L-BR.

© Copyright 2004, PPM, Inc. P/N R1LBR 082004
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R1L-B DIGITAL MIILLIOHM METER

DESCRIPTION

The Model R1L-B Digital Milliohm Meter is a portable
digital ohmmeter designed to measure low values of
resistance. It utilizes the four-wire technique to eliminate
errors caused by the resistance of the connections. Two
leads are used to source and sink aregulated current through
the resistance under test, and two separate leads are used to
measure the voltage drop across this resistance. The Model
R1L-B has five resistance ranges from 2 milliohms full
scale to 20 ohms full scale. Resistance readings are
displayed on a3.5 digit LCD display. The R1L-B is
packaged in arugged sloping front plastic case. A pair of
test leads with Kelvin clips for four-terminal measurements
is furnished.

CONTROLS AND DISPLAY

Controlsinclude one rotary power ON/OFF switch and one
rotary "Ohms Full Scale" selector switch with five positions.
Resistance readings are displayed on a 3.5 digit LCD
display with decimal points, which reads from 1.999 to
199.9 full scale. An over-range condition isindicated by
displaying 1 followed by blanks.

TERMINALS

Four low-thermal binding posts are used to make the four-
wire connections to the resistance under test. The supplied
Kelvin test clips are gold plated and ensure high quality low
resistance contact to the device under test.

POWER

Power isfrom internal rechargeable storage cells and/or a
line cord connection to a standard 120 VAC, 60 Hz, power
line receptacle. With the line cord disconnected, the R1L-B
operates from the internal battery. With the line cord
connected to a power receptacle, and the power switch ON,
the R1L-B battery cells chargeif the unit is not connected to
aresistor. Full charge timeislessthan 14 hours from a
discharged condition. With the R1L-B connected to a
resistor, the battery cells will charge on the 200 milliohm or
greater ranges. With aresistor connected on the 2 milliohm
range, the 1.5 ampere test current is greater than the charge
current and the battery cellswill discharge.

SPECIFICATIONS
RANGES AND TEST CURRENTS

2 milliohmsfull scale, Test| =1.5A

20 milliohms full scale, Test | = 150 mA
200 milliohms full scale, Test | =15 mA
2 ohmsfull scale, Test | = 1.5 mA

20 ohmsfull scale, Test | = 0.15 mA

ACCURACY

The maximum error is less than 0.25% of reading +/-2 digits
from 0 to 50 °C. The R1L-B will operate as specified for at
least one year without the necessity of recalibration. Internal
trimpots may be adjusted to recalibrate all ranges.

PHYSICAL
Size: 11.6" W x 4.0" Hx 6.8" D
Weight: Lessthan 5 pounds

SUPPLIED ACCESSORIES
e OnePair Of Test Leads With Kelvin Clips
e Three Rechargeable NiCad Battery Cells
e LineCord
e  Operating And Maintenance

Manual

OPTIONS:

HTP-100 Pistol Grip Probes. Stainless
steel hardened spring loaded tips rotate
when pressed to unit under test to cut
through dirt, corrosion etc.

*PPM strives for continuous improvement. Please check specifications with

factory prior to placing order.
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R1L-E1 RUGGEDIZED OHMMETER /7 BONDING TESTER

Each probe comes with eight feet of #12 AWG two-
wire cable with color-coded spade lugs, Three alkaline
“D” Cells Operation and Maintenance Manual.

Pistol Grip probes
shown right.

DESCRIPTION ' mm—

The Model R1L-E1 Ruggedized Ohmmeter/Bonding OPTIONAL ACCESSORY
Tester isaportable digital milliohmmeter designed to Pair of Test Leads with Kelvin
measure low values of resistance. It utilizes the four- Clips, Shown Right.

terminal technique to eliminate errors caused by the

resistance of the connecting cables.

A rugged heavy-duty plastic case is provided to contain SPECIEICATIONS
and protect the instrument. When closed, a gasket seals

the lid to keep out water and dirt when the Model R1L- RESISTANCE RANGES AND TEST CURRENTS

E1 is transported through rain or other environmentally 1.999 milliohmsfull scale  Test| =1.4A ~
hostile conditions. When thelid is open, a second 19.99 milliohmsfull scae  Test| = 140 mA
gasket provides aseal for the front panel, and all panel 199.9 milliohmsfull scde  Test| =14 mA
openings are either sealed or gasketed to prevent water 1.999 ohms full scale Testl =1.4mA
entry, asis the removable battery cover. The front 19.99 ohms full scale Test1 =0.14 mA
panel isauminum with durable “Metal photo”

(photographic process) markings. ACCURACY

0.1% of reading +/- two counts on al ranges
Resistance readings are viewed on a 3.5-digit LCD

display, reading from 1.999 to 199.9. A front panel CALIBRATION _
switch enables backlighting for the LCD in low light Operates as specified for at least one year without
conditions. The LCD hasa“LO BAT” legend to the need for recalibration. Internal controls are
indicate low battery voltage, and indicates an over- availableto recalibrate all ranges.

range condition by displaying 1 followed by blanks. ENVIRONMENTAL

Operating Temperature: 0 to +50 Degrees C
Storage Temperature: -40 to +71 Degrees C
Explosive Atmosphere per MIL-PRF-28800F

The Model R1L-EL1 is battery powered by three internal
heavy-duty alkaline “D” cells. Front panel controls
include a POWER ON-OFF switch and arotary OHMS
FULL SCALE selector switch. Five resistance ranges PHYSICAL AND POWER

are provided. Measurement connections are made via Size: 175 Wx 115" L x 7.1 D
four color-coded binding posts. The binding posts will Weight; Approximately 14 pounds
interface either through wires to the resistance under Power: Three Alkaine “D” Cells
test, or to the accessory pistol-grip test probes.

SUPPLIED ACCESSORIES

One Pair Test Probes: Heavy duty pistol-grip probes,
each with two durable hardened pointed tips which * PPM strives for continuous improvement. Please verify
rotate when pressed against the surface to be tested. specifications with PPM prior to placing order.

© Copyright 2004, PPM, Inc. P/N R1LE1052004
PPM, Inc. Phone: 800-899-4776 Fax: 216-595-3203 ppm@ppminc.com www.ppminc.com
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R1L-E2 INTRINSICALLY SAFE RUGGEDIZED OHMMETER /
BONDING TESTER

DESCRIPTION

The PPM Model RIL-E2 is a portable ohmmeter
designed to measure low values of resistance, from 1
micro ohm to 20 ohms, in explosive atmospheres.
Applications include aircraft fuel tank, fuel storage and
transportation line bond testing.

A four-point measurement method eliminates errors
caused by the measuring leads’ resistance. Two leads
pass a constant regulated current through the resistance
under test, and two leads measure the resulting voltage
drop across the resistance under test. The R1L-E2 then
calculates the resistance with Ohm’s law and displays
the value digitally on a liquid crystal display (LCD).

The R1L-E2 cycles the current ON and OFF during the
measurement. During the OFF state, thermal and offset
voltages, occurring in the voltage measurement chain,
are stored, and then used as a correction during the ON
current time.

The measurement current is well regulated to be
constant over large changes in the unknown resistance
and/or the resistance of the test leads. If the resistance
under test becomes too high on a given range, the
display shows a “1" followed by three blanks.

RUGGEDIZATION
A heavy-duty case contains and protects the R1L-E2.
When closed, a gasket seals the lid to keep out water

and dirt, while the R1L-E2 is transported through rain
or other environmentally hostile conditions. When the
lid is open, a second gasket provides additional
protection, for the front panel. The removable battery
access cover also has a gasket. The front panel is
aluminum with durable photographic process markings.
The R1L-E2 case lid also serves as a storage area for
the supplied pair of test probes and instruction manual.

DISPLAY AND CONTROLS

DISPLAY: A 3.5-digit LCD display with decimal
points shows the value of the resistance measured,
reading from 1.999Q to 199.9Q full scale. “LOBAT”
on the display indicates a low battery condition, as does
the resistance reading. A backlight is provided for
illumination in low light conditions.

POWER ON/OFF PUSHBUTTON SWITCH: This
alternate-action pushbutton switch turns battery power
ON and OFF for the R1L-E2. It is protected by a ring
to make accidental actuation more difficult.

RANGE ROTARY SWITCH: The RANGE switch is
used to select the desired resistance range for the
resistance under test. There are five ranges marked 2,
20, and 200 milliohms, and 2 and 20 ohms. Note that
although the ranges are marked “2" etc., the actual
reading limit is 1.999 milliohms, etc. Resistance
readings on any range exceeding 1999 (with
appropriate decimal point) show as an “over-range”
condition, indicated by a display of “I1" followed by
three blanks.

BACKLIGHT PUSHBUTTON SWITCH: This is a
momentary pushbutton switch which controls PC board
circuitry to cycle through three states for the backlight.
The default state is OFF, which occurs each time the
R1L-E2 is powered up, regardless of previous history,
and is indicated by the full black circle. Depressing the
pushbutton once, causes the backlight to cycle to its
half-bright state, indicated by the half-lighted circle.
Depressing the switch a second time causes the
backlight to cycle to its full-bright state, indicated by
the non-filled circle. A third depression of the
backlight switch will cycle the backlight to OFF.

PPM, INC. PHONE: 800-899-4776 FAX: 216-595-3203 PPM@PPMINC.COM WWW.PPMINC.COM



SUPPLIED ACCESSORIES

One Pair Test Probes: Heavy-duty pistol-grip probes,
each with two durable hardened pointed tips which
rotate when pressed against the surface to be tested.
Each probe comes with eight feet of #12 AWG two-
wire cable with color-coded spade lugs.

Three ATEX-Approved Alkaline “D” Cells

Operation and Maintenance Manual

OPTIONAL ACCESSORY
Pair of Test Leads with Kelvin Clipst

SPECIFICATIONS

CERTIFICATIONS
U913
CSA E79-0
CSA E79-11
CE Certified
ATEX Directive (94/9/EEC)
EMC Directive (89/336/EEC)
EN 50014, 1997 Edition, Including Amendment 2
EN 50020, 2002 Edition
EN 50284, 1999 Edition
EN 61326, 1997 Edition, Including Amendment
1:1998 and Amendment 2:2001
Explosive Atmosphere per MIL-PRF-28800F

RESISTANCE RANGES AND TEST CURRENTS

1.999 milliohms full scale TestI=13 A
19.99 milliohms full scale Test I =130 mA
199.9 milliohms full scale Test =13 mA
1.999 ohms full scale TestI=1.3 mA

19.99 ohms full scale Test1=0.13 Ma

ACCURACY
0.1% of reading +/- two counts on all ranges

CALIBRATION
Operates as specified for at least one year without
the need for recalibration. Internal controls are
available to recalibrate all ranges.

ENVIRONMENTAL
Operating Temperature: -20 to +50 Degrees C
Storage Temperature: -40 to +71 Degrees C

PHYSICAL AND POWER

Size: 175”Wx 11.5”Dx 7.1”H
Weight: 14.5 pounds
Power: Three Alkaline “D” Cells (approx. 80

hours of operating time)

* PPM strives for continuous improvement.
specifications with PPM prior to placing order.

Please verify

¥ Not currently
operation.

approved for intrinsically safe

© Copyright 2004, PPM, Inc. ~ P/N R1LE2072004
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