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ALLEN-BRADLEY

High Performance

Visible Laser Diode Scanners
(Catalog No. 2755-LDAL, -LD4z4
2755-LD&1, -LD8z4)

Product Data

These high performance, fixed-mount scanners use a Visible Laser Diode
(VLD) for non-contact scanning. The laser generates a small, concentrated
light beam that exits the scan window. Light, reflected off the bar code
symbols, passes back through the window and is detected by a light sensor.
The signal is then sent to a decoder for further processing.

The scanners are compatible with these Allen-Bradley bar code decoders:

e Catalog No. 2755-DM6 or -DM9 Bar Code Decoder
e Catalog No. 2755-DS1A/DS4A Enhanced Single-Head Decoders
e Catalog No. 2755-DD1A/DD4A Enhanced Dual-Head Decoders

Equipped with either a NEMA Type 1 or Type 4 connector, the
environmentally sealed enclosure is suitable for a wide range of applications.
Each scanner has a permanently attached 10 foot (3 meter) cable for
connecting to a decoder and an 11.5 inch (.29 meter) package detector cable.
Extension cables increase the scanner-to-decoder distance to 25 or 50 feet
(7.6 or 15.2 meters).
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The scanners feature two scan rates, multiple read ranges and a NEMA
Type 1 or NEMA Type 4 connector.

Catalog Number

Description

2755-LD4z10)

200 scans per second, NEMA Type 1 Connector

2755-LD4z40)

200 scans per second, NEMA Type 4 Connector

2755-LD8z101

500 scans per second, NEMA Type 1 Connector

2755-LD8z401

500 scans per second, NEMA Type 4 Connector

O z=A, B, CorEread range for LD4 scanners. See Figure 3.
O z=A BorC readrange for LD8 scanners. See Figure 6.

Figure 1
Cabling Options

2755-LD4z4
2755-LD8z4

NEMA Type 4

E’l Package Detector

Optional Extension Cable
Catalog No. 2755-CP13
(13 feet / 4 meters)

Attached NEMA Type 4 cable
10 feet (3 meters)

~
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NEMA Type 4 Optional Extension Cables: -
Catalog No. 2755-C15D4 s

7 T

. (15 feet / 4.6 meters)
L Catalog No. 2755-C40D4
(40 feet/ 12.2 meters)
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Catalog No. 2755-DD4A can
support 1 or 2 scanners
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Decoder
(Catalog No. 2755-DD4A)
(Catalog No. 2755-DS4A)

2755-LD4z1
2755-LD8z1

NEMA Type 1

E’l Package Detector
Optional Extension Cable

Catalog No. 2755-CP13

(13 feet / 4 meters)

Attached NEMA Type 1 cable
10 feet (3 meters)

Catalog No. 2755-C15D1
(15 feet / 4.6 meters)

Catalog No. 2755-C40D1
(40 feet/ 12.2 meters)

Catalog No. 2755-DD1A can
support 1 or 2 scanners ‘ ‘
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Decoder
(Catalog No. 2755-DD1A)
(Catalog No. 2755-DS1A)

Decoder
(Catalog No. 2755-DM6, -DM9)
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Figure 2
Back of Scanner

vaLp Il Power O

O O

@ )
\

Package Detector Cable

/ Scanner-to-Decoder Cable

LED Indicators

Scan Angle Adjustment Seal Screw

LED Indicators The back of the scanner (Figure 2) has two LED IndicawkiD and
POWER.These LEDs provide a visual indication of scanner operation.
Table A defines the color and function of each LED.

Table A
LED Indicators

LED Label Color Function

POWER ® Amber | Lights when the scanner is receiving power from the decoder.
The scanner must be connected to the decoder and the
decoder turned on before this LED lights.

VALID |l Green | Flashes momentarily to indicate a successful decode.

Scan Angle Adjustment A multi-position rotary switch lets you adjust the scan angle
to 14, 34, or a maximum angle.

The scan angle adjustment switch is located behind a seal screw on the back
of the scanner. See Figure 2.
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Accessories

Extension cables and replacement windows are available for each of
the scanners.

Scanner Extension Cables

Each scanner has a permanently attached 10 foot (3 meter) cable for
connecting to the decoder. Extension cables are available to increase

the distance between the scanner and decoder to 25 or 50 feet (7.6 or 15.2
meters). Table B lists the available extension cables.

Table B
Optional Scanner Extension Cables
Catalog Numbers Description
2755-C15D1 15 feet (4.6 meters), NEMA Type 1 extension cable
2755-C40D1 40 feet (12.2 meters), NEMA Type 1 extension cable
2755-C15D4 15 feet (4.6 meters), NEMA Type 4 extension cable
2755-C40D4 40 feet (12.2 meters), NEMA Type 4 extension cable

Package Detectors

Allen-Bradley Photoswitc® package detectors are recommended for use
with the scanner. Select a switch from the Photoswitch Series 6000 (-QD) or
Series 9000 (-QD Micro Style) product line that best fits your application.
You must order ainking type sensor that can operate from a 12V DC supply
with the -QD suffix (Quick Disconnect) added to the catalog number.

For example: Catalog Number 42SRU-62DB- or

Catalog Number 42GRU-9200D

The connector on the -QD sensors and the LD4/LD8 scanners are compatible
with Brad Harrison Micro-Changé connectors and Crouse-Hinds
Micro-Mini connectors. The table below lists the vendor part numbers.

Length Brad Harrison | Crouse-Hinds | Allen-Bradley
Part Number Part Number | Catalog Number
2 Meter (6.56 feet) 81428-003 5000118-40
3 Meter (9.84 feet) 5000118-41
4 Meter (13.1 feet) 81428-005 5000118-42 2755-CP13
5 Meter (16.4 feet) 81428-004 5000118-43

Various mounting brackets for the switches are also available from
Allen-Bradley Photoswitch.
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Mounting Bracket

The Mounting Bracket (Catalog No. 2755-NM®6) lets you mount the scanner
on most flat surfaces. The bracket can be used with or without the optional
Swivel Ball Mount (Catalog No. 2755-NM1).

Mounting Bracket %

(Catalog No. 2755-NM6) Swivel Ball Mount
(Catalog No. 2755-NM1)

Replacement Windows

Customer installed plastic and glass replacement windows are available for
the scanners. To order replacement windows, refer to Table C.

Table C
Replacement Scan Windows
Replacement Numbers Description
77125-898-01 Replacement Glass Window Kit
Includes bezeliwindow assembly with anti-reflective, optical
glass window.
77125-899-01 Replacement Plastic Window Kit
Includes bezel/window assembly with hard coated, anti-reflec-
tive, optical quality plastic window.

Safety Label Kit

Use this kit to replace damaged safety labels.
Kit part number is 77121-802-01.
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2755-L.D4 The LD4 scanners can read bar code labels at various distances depending
Read Ranges on the apparent minimum element widtind scanner to label pitch. The
scanner can read labels within one of four read ranges: A, B, C or E.

Figure 3 shows theeading distance®or each range of the LD4 scanner.
Table D lists the read ranges for the LD4 scanners.

See "Compensating for Pitched Symbols” if your labels are pitched.

Figure 3
Read Range vs Apparent Minimum Element Width (LD4 Scanners) O

Milsd 55T
Millimeters 140 1

50 —
127 T

45
4

40 =
102 T

Apparent Minimum Element Widthc

| R VRNV VRISV RUVISTTEN RNV SR RV RV RPN RV AV VST VST RV SV R

: 1 o e L e e e AN A e e s p |

Inches s 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85

Centimeters 127 254 38.1 50.8 635 76.2 88.9 101.6 114.3 127.0 139.7 152.4 165.1 177.8 190.5 2032 2159
Read Range

(from scan window)

O For minimum element width, refer to "Determining Apparent Minimum Element Width” on page 18.

0 Read ranges based on four character, Code 39 labels with a wide to narrow bar ratio of 2.6 to 1 and a print contrast ratio of .75 or better.
Read ranges vary with bar code symbol quality.

O 1 mil =0.001 inches
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Table D
LD4 Read Ranges [

Minimum Element Width O Read Range Cataloa Number
Mils Millimeters Inches Centimeters 9
4 .10 40-525 |102 - 133
5 13 3.0- 6.0 7.6 - 15.2
75 19 25- 65 6.4 - 165 29755-LDAAL
10 .25 25 - 725 6.4 - 184 2755-LDAAL
13 .33 25- 80 6.4 - 20.3
20 51 25 - 975 6.4 - 248
30 76 25 - 120 6.4 - 305
6 15 8.0- 115 |203- 292
75 19 7.25- 1275 | 18.4 - 324
10 .25 6.25 - 145 |159 - 36.8
13 .38 50 -16.0 |12.7 - 406 2755-LD4B1
20 51 50 - 19.0 |12.7 - 483 2755-LD4B4
30 76 50- 19.0 |12.7 - 483
35 .89 50 - 19.0 |127 - 483
9 23 14 - 210 |356 - 533
10 .25 13.25-22.75 | 33.6 - 57.8
13 .38 10.75-28.25 | 27.3 - 71.7 9755-LDAC1
20 51 75 -360 [19.0- 914 2755-LD4CA [
30 .76 6.0 - 42.25 | 15.2 - 107.3
35 .89 6.0 - 455 |152 - 115.6
40 1.02 6.0 - 485 |152 - 1232
50 1.27 6.0 - 50.0 |15.2 - 127.0
20 51 38.0 - 58.0 |96.5 - 147.3
25 .64 36.0 - 68.0 |91.4 - 170.0
30 .76 340 - 715 |86.4 - 181.6
35 .89 32.0 - 745 |81.3 - 189.2 2755-LD4E1
40 1.02 30.0 - 780 |76.2 - 198.1 2755-LD4E4 O
45 1.14 28.0 - 80.0 |71.1 - 203.2
50 1.27 26.0 - 82.0 |66.0 - 208.3
55 1.40 24.0 - 84.0 |61.0 - 213.4

0 Read ranges based on four character, Code 39 labels with a wide to narrow bar ratio of 2.6 to 1 and
a print contrast ratio of .75 or better. Read ranges will vary with bar code symbol quality.

O For minimum element width, refer to "Determining Apparent Minimum Element Width” on page 18.

O The glare that results from the laser striking reflective objects (conduit, metal conveyors) may affect
performance of the LD4C and LD4E scanners when used at long ranges. To minimize this effect,
mask the area behind the symbol with a non-glossy material (flat black paint) or reduce the scan line
to avoid reflective objects. Reducing the scan line will affect reading distances of the scanner.
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2755-LD4 Figures 4 and 5 show thésable Beam LengtversusDistancefor the LD4
Usable Beam Lenath scanners. The black area is a no read areaUS&lele Beam Length

g
(A, B, C Read Ranges) (bottom of chart) is compared to tReading Distancétop of chart). The

Usable Beam Length is approximately 20% less than the projected beam
length (10% on each end of the scan line). The reading distance is measured
from the scan window to the center of the symbol.

Figure 4
LD4A, B, C Usable Beam Length O

LD4A, B, C Reading Distance U

Inches NA 5 10 15 20 2 30 35 20 45 50
Centimeters NA 127 254 381 508 635 762 889 1016 1143 1270
e b )

= Catalog No. 2755-LD4A, B, C
. = No Read Area

| |
| |
| |
| |
| |
e
o

Inches na 49 8.1 1.4 146 17.9 211 24.4 276 309 341
Centimeters Na 124 206 289 371 454 537 619 702 784 86.7

Usable Beam Length  (Nominal)

UUsable Beam Length for LD4A, B, C Scanners = 0.65 x (Reading Distance +2.5 inches)
OMeasured from the scan window to the center of the bar code symbol.
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Usable Beam Length
(E Read Range) Figure 5
LD4E Usable Beam Length O
LD4E Reading Distance [
Inches na 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
Centimeters NA 127 254 38.1 50.8 63.5 762 889 1016 1143 1270 1397 1524 1651  177.8 1905 2032 2159
e b e
o IIIIIIIIIIIIIIIIA
‘ ; l l l l l l l ‘ ‘ : : : : : Usable
‘ l l l l l l l ‘ : l l l l l Beam
1 ‘ : : : : | | | | | | | | | Length
! = Catalog No. 2755-LD4E | ‘ ! ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
" | [} =NoRead Area | ] 1 1 1 1 1 1 1 ‘ : 1
R VU T TR VU ST DU TN T SUUUN DUUUE TUNIE U TUUUT TN ST TR |
| T T T T T T T T T T T T T T T T |
Inches na 6.7 9.4 121 14.7 174 201 28 255 281 308 335 36.2 389 415 442 464
Centimeters NA 17.0 23.8 30.6 374 44.2 51.1 57.9 64.7 715 783 85.1 91.9 98.7 105.5 1123 1178

Usable Beam Length  (Nominal)

UUsable Beam Length for LD4E Scanners = 0.536 x (Reading Distance + 2.5 inches)
UMeasured from the scan window to the center of the bar code symbol.

To estimate th&sable Beam Length

¢ Determine the distance from the scan window to the center of the bar
code symbol. This is youReading Distance

* Locate youReading Distancen Figure 4 or 5. The top of the charts
display the reading distances. The bottom of the charts display the
nominal Usable Beam Lengths.
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2755-L.D8 The LD8 scanners can read bar code labels at various distances depending
Read Ranges on the apparent minimum element widtind scanner to label pitch. The
scanner can read labels within one of three read ranges: A, B or C.

Figure 6 shows theading distancefor each range of the LD8 scanner.
Table E lists the read ranges for the LDE scanners.

See "Compensating for Pitched Symbols” if your labels are pitched.

Figure 6
Read Range vs Apparent Minimum Element Width (LD8 Scanners) O
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[Inches 5 10 15 20 25 30 35 40 45 50
Centimeters 12.7 254 381 508 635 76.2 889 1016 143 1270

Read Range
(from scan window)
U For minimum element width, refer to "Determining Apparent Minimum Element Width” on page 18.

U Read ranges based on four character, Code 39 labels with a wide to narrow bar ratio of 2.6 to 1 and
a print contrast ratio of .75 or better. Read ranges will vary with bar code symbol quality.
0 1mil=0.001inch
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Minimum Element Width O Read Range Cataloa Number
Mils Millimeters Inches Centimeters 9
4 .10 35- 45 89 - 114
5 .15 325 - 55 8.3 - 14.0
75 19 2.75 - 6.25 7.0 - 15.9
10 .25 2.75 - 6.75 70 - 171 2755-LD8A1
13 .33 25-175 6.4 - 19.0 2755-LD8A4
20 51 3.25 - 9.25 8.3 - 235
30 .76 5.25 - 10.25 13.3 - 26.0
6 15 7.0 - 11.75 17.8 - 29.8
75 19 70 - 125 178 - 31.8
10 .25 6.75 - 14.0 17.1 - 35.6
13 .33 6.75 - 16.0 17.1 - 40.6 2755-LD8B1
20 51 6.75 - 20.0 17.1 - 50.8 2755-LD8B4
30 .76 6.0 - 20.0 15.2 - 50.8
35 .89 55 - 20.0 14.0 - 50.8
9 23 145 - 195 36.8 - 495
10 .25 14.25- 22.75 36.2 - 57.8
13 .38 13.75- 26.75 349 - 679
20 51 12.75- 36.0 324 - 914 2755-LD8C1
30 .76 11.0 - 41.75 27.9 - 106.0 2755-L.D8C4 I
35 .89 10.0 - 445 25.4 - 113.0
40 1.02 10.0 - 475 25.4 - 120.6
50 1.27 10.0 - 50.0 25.4 - 127.0

[0 Read ranges are based on 4 character, Code 39 labels with a wide to narrow bar ratio of 2.6 to 1.
and a print contrast ratio of .75 or better. Read ranges will vary with bar code symbol quality.

O For minimum element width, refer to "Determining Apparent Minimum Element Width” on page 18.

O The glare that results from the laser striking reflective objects (conduit, metal conveyors) may affect
performance of the LD8C scanner when used at long ranges. To minimize this effect, mask the area
behind the symbol with a non-glossy material (flat black paint) or reduce the scan line to avoid
reflective objects. Reducing the scan line will affect reading distances of the scanner.

11
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2755-L.D8 Figure 7 shows thelsable Beam LengtersusDistancefor the LD8

Usable Beam Length scanner. The black area is a no read area.Ushble Beam Lengtfibottom
of chart) is compared to thiReading Distancétop of chart). The Usable
Beam Length is approximately 20% less than the projected beam length
(10% on each end of the scan line). The reading distance is measured from
the scan window to the center of the symbol.

Figure 7
LD8 Usable Beam Length O

LD8 Reading Distance U

Inches na 5 10 15 20 2 30 35 40 45 50
Centimeters NA 12.7 254 38.1 50.8 635 76.2 88.9 101.6 114.3 127.0
e
| | |
| | |
| | |
|
|

Reading Distance P> Beam

= Catalog No. 2755-LD8 | . 1 1 1 1 1 1

. = No Read Area ' | | | ‘ ‘ ‘

'Inches NA 33 5.5 7.8 10.0 122 14.4 16.6 188 21.0 233
Centimeters NA 8.4 141 19.7 253 309 36.6 422 478 53.4 59.1

Usable Beam Length (Nominal)

Uusable Beam Length for LD8 Scanners = 0.443 x (Reading Distance + 2.5 inches)
Omeasured from the scan window to the center of the bar code symbol.

To estimate th&Jsable Beam Length

¢ Determine the distance from the scan window to the center of the bar
code symbol. This is youReading Distance
* Locate youReading Distancen Figure 7. The top of the chart displays

the reading distances. The bottom of the chart displays nominal Usable
Beam Lengths.

12
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Symbol Orientation Bar code symbols must be in the correct orientation as they move by the
scanner. The laser beam must cross every bar, space and quiet zone on
the symbol in one sweep.

The orientation of the bar code symbol can be picket fence or step ladder.
The orientation is determined by the symbol’s direction of travel relative to
the scan line, not the horizontal or vertical orientation of the symbol.

Figure 8
Picket Fence Orientation

Scanner Mounted
Above Conveyor

Direction of Travel
&

canner Mounted
On Side of Conveyor

Figure 9
Step Ladder Orientation

Direction of Travel

Direction of Travel

Scanner Mounted
On Side of Conveyor

Scanner Mounted
Above Conveyor

13
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Calculating
Scans/Symbol

14

This section explains how to calculate minimum scans per symbol for picket
fence and step ladder applications.

Picket Fence Applications

To calculatenminimum scans per symbol for picket fence applications, use
this formula:

Scans per Symbol (must be at least 5)

Derated Scan Rate (nominal scan rate —5%)
Usable Beam Length at Minimum Read Distance
= Symbol Length (including quiet zones)

= Conveyor Speed

N < X >»Wwmw
1

Usable Beam Length, Symbol Length, and Conveyor Speed must be
expressed in similar units. Calculations assume the scanner and decoder are
triggered for the entire time the symbol is present and the symbol has a 0
pitch. (See "Compensating for Pitched Symbols” on page 18.)

Example 1:

A 40 mil case code label that is 1 inch tall and 4.75 inches long (including
quiet zones) is to be read in a picket fence orientation at 125 ft/min. Space is
limited so the scanner must be positioned as close as possible to the labels.

Since the 2755-LD8C1 scanner cannot read a 40 mil label until the scanner is
10 inches away, let's assume that the 2755-LD4C1 scanner can read the
label. At 6 inches, the LD4C1 scanner has a usable beam length of

5.525 inches.

The following calculation converts Conveyor Speed to similar units (inches).
125 feet/minute x 12 inch/feet x 1 minute/60second = 25 inch/seconds

To calculate minimum scans per symbol for this application, insert these
values into the formula:

200 scans/second — 5% = 190 scans/second (minimum scan rate)
5.525 inches

4.75 inches

25 inches/second

N < X >
noonon

S =190 scans/second x (5.525 inches — 4.75 inches) / (25 inches / second)
S =5.89 scans

Since S (scans per symbol) is greater than 5 and the application uses good
quality labels, the 2755-LD4C1 scanner is appropriate for this application.
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Example 2:

Increasing the conveyor speed in Example 1 to 300 ft/min. decreases the
number of scans per symbol to less than 3. This means the 2755-LD4C1
scanner is no longer appropriate.

To increase the number of scans per symbol for picket fence applications,
you can either:

e select a higher speed scanner

* increase the usable beam length by backing the scanner away from
the bar code symbol

Selecting Higher Speed Scanner

The LD8C1 scanner has a scan rate of 500 scans/second. It reads 40 mil
labels at a minimum distance of 10 inches. At 10 inches, the LD8C1 has a
usable beam length of 5.5 inches.

To calculate minimum scans per symbol, use these values:

500 scans/second — 5% = 475 scans/second (minimum scan rate)
5.5inches

4.75 inches

60 inches/second (equivalent to 300 ft/min. )

N < X >

S =475 scans/second X (5.5 inches — 4.75 inches) / (60 inches / second)
S =5.94 scans

Since S (scans per symbol) is greater than 5 and the application uses good
quality labels, the 2755-LD8C1 scanner is appropriate for this application.

Increasing Usable Beam Length

The LD4C1 scanner at 10 inches produces a usable beam length of 8.1
inches. Minimum scans per symbol are now calculated using these values.

200 scans/second — 5% = 190 scans/second (minimum scan rate)
8.1inches

4.75 inches

60 inches/second (equivalent to 300 ft/min. )

N < X >
oo

S =190 scans/second x (8.1 inches — 4.75 inches) / (60 inches / second)
S =10.6 scans

Because of the increased scan angle of the LD4, some picket fence

applications can be performed with a higher number of reads using the lower
speed scanner.

15
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Calculating Step Ladder Applications
Scans/Symbol o o
To calculateminimum scans per symbol for step ladder applications, use
this formula:
S - AxH
z

S = Scans per Symhol (must be at least 5)

A = Derated Scan Rate (nominal scan rate —5%)
H = Symbol Height (length of bars of symbol)

Z = Conveyor Speed

Conveyor Speed and Symbol Height must be expressed in similar units.
Calculations assume that the scanner and decoder are triggered for the entire
time the symbol is present and the symbol has@téh. (See the section on
Compensating for Pitched Symbols.)

Example 1:

A 40 mil case code label that is 1 inch tall and 4.75 inches long is to be read
in step ladder orientation at 125 ft/min. Space is limited so the scanner must
be positioned as close as possible to the labels.

Since the 2755-LD8C1 cannot read a 40 mil label unless the scanner is 10
inches away, let's assume the 2755-LD4C1 scanner can read the label. The
usable beam must be long enough to cover the entire symbol including
quiet zones. At 6 inches, the LD4C1 scanner has a usable beam length of
5.525 inches.

The calculation below converts Conveyor Speed to similar units (inches).
125 feet/minute x 12 inch/feet x 1 minute/60second = 25 inch/second

To calculate minimum scans per symbol for this step ladder application, use
the following values:

A = 200 scans/second — 5% = 190 scans/second (minimum scan rate)
H = linch
Z = 25inches/second

S =190 scans/second x 1inch /(25 inches / second)
S =7.6 scans

Since S (scans per symbol) is greater than 5 and the application uses good
quality labels, the 2755-LD4C1 scanner is appropriate for this step
ladder application.

16
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Example 2:

Increasing the conveyor speed in Example 1 to 300 ft/min. decreases the
minimum number of scans per symbol to approximately 3. This value is
below the recommended value of 5 scans per symbol making the
2755-LD4C1 inappropriate. The label would have to be at least 1.6 inches
tall to be read by an LD4 scanner.

To increase the number of scans per symbol for step ladder applications,
you can select a higher speed scanner or increase the height of the symbol.

Selecting Higher Speed Scanner

The LD8C1 scanner has a scan rate of 500 scans/second. It reads 40 mil
labels at a minimum distance of 10 inches.

To calculate the minimum number of scans per symbol use these values:
500 scans/second -5% = 475 scans/second (minimum scan rate)

linch
60 inches/second (equivalent to 300 ft/min. )

A
H
Z
S =475 scans/second x 1 inch / (60 inches / second)
S=7.9scans

Since S (scans per symbol) is greater than 5 and the application uses good
quality labels, the 2755-LD8CL1 scanner is appropriate for this step
ladder application.

Because of the increased speed of the LD8 scanners, most high speed step
ladder applications will use this scanner.

17
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Compensating for
Pitched Symbols

18

You must consider the following when attempting to read symbols that
are pitched:

* The apparent minimum element width

* The nearest and farthest code elements must be within the scanner’s read
range.

Determining Apparent Minimum Element Width

When a symbol is pitched, the bars appear to be narrower and closer to one
another. Thispparent element widtis a reduction of the actual element
width. Before positioning the scanner using the read ranges in Figure 3 or 6,
determine the symbolapparent minimum element width

Note: If the symbol has narrow spaces that are smaller than the narrow bars,
base the read range on the narrow spaces.

Figure 10 shows two boxes, each containing the same bar code symbol.
Below each box is an exaggerated view of 5 elements (3 black, 2 white) as
seen from the top down.

Figure 10
Actual vs Apparent Element Width
Apparent Element Width 10 mil (.25 mm) Apparent Element Width 8.6 mil (.22 mm)
0° Pitch 30° Pitch
Pitched 30°

Actual Element Widths Actual Element Widths
10 mils 10 mils

Apparent Element
Widths 10 mils

W

TS

Apparent Element
Widths 8.6 mils
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For example, a 10 mil (0.25 mm) symbol with flitch can be scanned at 17
inches (43.2 cm) with a Catalog No. 2755-LD8C1 scanner. If you pitch the
symbol 30 and determine the apparent minimum element width using the
formula below, the apparent element width is 8.6 mils (0.22 mm).

Apparent Minimum Element Width = Actual Element Width x Cosine (Pitch Angle)
In the above example, the following conditions apply:

Actual Element Width = 10 mil (0.25 mm)
Pitch Angle = 30°

Therefore: 10 x (cos 30°) = 8.6 mil (0.22 mm)

The minimum recommended bar width that the Catalog No. 2755-LD8C1
scanner can read is 9 mil (0.23 mm). Because of the pitch of the symbol, you
need to use the Catalog No. 2755-LD8B1 scanner. However, the distance
between the scanner and the symbol is decreased. The maximum read
range of the Catalog No. 2755-LD8B1 scanner for a 8.6 mil symbol is

13 inches (33 cm).

In summary, increasing the pitch of the symbol decreases the apparent
minimum element width. Figure 11 illustrates the above example.

Figure 11
Effect of Pitch on Read Range
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Compensating for Code Element Distance
Pitched Symbols

The nearest and farthest elements of a pitched symbol must be within the
minimum and maximum reading distance of the scanner.

Centering the symbol within the scanner’s read range helps to prevent
pitched symbols from exceeding the read range limits. You can still exceed
the read range with a pitched symbol. See Figures 12 and 13.

Figure 12
Read Range and Symbol Resolution at 0° Pitch

18 inches (45.7 cm)

3inch (7.6 cm) symbol is pitched 0°.
The center of the symbol is 18 inches
(45.7 cm) from the scan window.
( Element width = 20 mils (.51mm)
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Symbol's Nearest and Farthest
Elements are 18 inches (45.7 cm)
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Figure 13 further illustrates how a pitched symbol can change the read range
enough to require a different scanner.

Figure 13
Read Range and Symbol Resolution Changed By Pitch
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3inch (7.6 cm) symbol is pitched 30°.
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Scanner Dimensions Figure 14 shows the scanner and optional mounting bracket dimensions.
Figure 14
Dimensions
Front View Side View

Midpoint of Scan Li

TAlngu\ar . widpoin 3.1in Angular Tolerance + 1°
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+1° [" Scan Line (77 mm) 1.1in

— (27.9 mm)

J

‘ 4.6in
(117 mm)
38 in ‘ 58 in
(97 mm) (147 mm)
7.0 in >
(178 mm)

Recommended Cable Clearance

Bottom View
25
< (64 m‘pn) -
Midpoint of Scan Line
1.25in
(32 mm) >
Ve
2.0 in
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Mounting holes are threaded
Ww—sz screws.
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Mounting Bracket The Mounting Bracket (Catalog No. 2755-NM6) allows mounting on flat
surfaces. The scanner is supplied with three #10-32 sckevirsch, 12.7
mm long) for mounting. Two sets of mounting holes let you mount the
scanner to the bracket as shown below or turnéd 36e Swivel Ball
Mount (Catalog No. 2755-NM1) provides additional flexibility.

Figure 15
Mounting Bracket

Threaded Hole For Swivel Ball Mount

Jam Nut
Ve

Swivel Ball Mount
(Catalog No. 2755-NM1)

Mounting Bracket

(Catalog No. 2755-NM6) Note: When using Swivel Ball Mount, screw

threaded shaft into hole in the mounting bracket.
Make sure that threaded shaft does not contact the
scanner. Tighten jam nut.

(1/2inch, 12.7 mm long) % :

are provided with scanner g Captive Washer
Mounting Bracket
Dimensions (Nominal)
5.2in
133 mm
45in
114 mm
N
g
O Scan Line O ﬁ
O Holes 0 oo 13in
Note: The scanner has three threaded [ 33mm
holes for mounting screws. The direction
of the scan line is fixed relative to the ‘
pattern of the mounting holes. oo Q ScanLine
/ Holes [J 37in
84 mm
7/16-20 UNF-2B js' S
- -~ 3in 53
U O O 0 33mm o
[J Use these holes for mounting scanner on flat surface. 02 inn
[ Use these holes for mounting scanner on swivel ball mount. 8mm
0.29in
\—1 ] 7.37mm
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Safety Labels The scanners use a low power visible laser diode. As with any bright light
source, such as the sun, you should avoid staring directly into the beam.

Figure 16 shows the location of all safety labels as they appear
on the scanner.

Figure 16
Safety Labels

AVOID EXPOSURE N

LASER LIGHT EMITTED FROM THIS APERTURE ‘

CAUTION

LASER LIGHT — DO NOT STARE INTO BEAM

670 nm LASER LIGHT - 1.0 MILLIWATT MAX OUTPUT
CLASS Il LASER PRODUCT

CAT SER REV

SERIAL NUMBER

MANUFACTURING DATE

THIS PRODUCT COMPLIES WITH DHHS RADIATION PERFORMANCE
STANDARDS. 21 CFR SUBCHAPTER J.

MILWAUKEE, W1 53204
MADE IN U.SA.

DANGER

LASER RADIATION WHEN OPEN
AVOID DIRECT EXPOSURE
TO BEAM

ATTENTION: Use of controls, adjustments, or procedures

other than those specified herein may result in hazardous laser
light exposure.

24



Specifications

Electrical

Mechanical
Enclosure

Connectors

Package Detect

LED Indicators
POWER ON

VALID READ
Approximate Weight

Dimensions
Inches

Millimeters
Shock

Vibration

Environment

Ambient Temperature
Operating
Storage

Relative Humidity

Optical

Light Source
Wavelength

Average Output Power

Scan Rate (Nominal)
Catalog No. 2755-LD4
Catalog No. 2755-LD8

Scan Angle Adjustment
Catalog No. 2755-LD4A, B, C

Catalog No. 2755-LD4E
Catalog No. 2755-LD8

Maximum Usable Scan Angle
Catalog No. 2755-LD4A, B, C

Catalog No. 2755-LD4E
Catalog No. 2755-LD8
Read Ranges for LD4/LD8

Package Detect

CDRH Standards
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Receives power from decoder.

NEMA Type 4

NEMA Type 1 (Subminiature DB15)
NEMA Type 4 (Cannon KPT Series)

NEMA Type 4 Micro-Mini Connector (Crouse-Hinds)
NEMA Type 4 Micro-Change Connector (Brad Harrison)

Amber
Green
4.0 Ibs (1.8 kg)

3.1 (H)x3.8 (W)x4.5(D)
78.7 (H) x 96.5 (W) x 116.8 (D)
30G operating, 50G nonoperating

2.5G 5 to 2,000Hz (3 axis) operating,
5G 5 to 2,000 Hz (3 axis) non-operating

0t040°C (3210 104° F)
-30 t0 70° C (-22to 158° F)
5 to 95%, non-condensing

Visible Laser Diode
660-680 nm
1.0 mW maximum

200 Scans/Second
500 Scans/Second

16 (25°), 34 (37.5°), Full (50°)
15 (20°), 34 (30°), Full (40°)
16 (15°), 34 (22.5°), Full (30°)

36°
30°
25°
Referto TablesD & E

External, +12 V DC, @ 100 mA max.
5 mA current sink (minimum)

Meets Class Il Standards
25
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Notes:
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Notes:
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