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C276/C278/C279 
Service Training

PD-D1

Version 1.0

This course explains the differences between this model and the HP4R2.5.
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PD-D1 TRAINING
DUPLICATOR ENGINE

PRODUCT OUTLINE

No additional notes
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INTRODUCTION

No additional notes
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How many Models?
PD-D1b Basic (C279)

A3 version

PD-D1La Basic (C276): China only

B4 version
Low cost

PD-D1La P (C276): China only

B4 version
Low cost version
With printer interface

PD-D1Lb Basic (C278): China only

A3 version
Low cost version

PD-D1Lb P (C278): China only

A3 version
Low cost version
With printer interface

PD-D1b P (C279): China only

A3 version
With printer interface

The only difference between the low cost models and the others is that the paper 

delivery table does not have fins.
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Appearance Auto document 

feeder

Paper delivery 
table 

(capacity 1,000)

Master eject box 

(capacity: 65 

masters)

The capacities are the same as the previous model.

The LCD is not a touch-panel.
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Appearance

Paper feed 

table

(capacity 1,000)

The paper feed capacity is the same as the previous model.

Here is a view of the paper feed side of the machine.



PD-D1 Training

7

Slide 7

Options
Document Feeder (ADF7000, D578): New item

Similar to the AT-C3 and OR-C1

Platen Cover Type 3352 (D593): Same as the AT-C3, AP-C3, 
AL-C2, and OR-C1

Colour Drum Type 45R(L) (A3): Same as the HP4-R25

Colour Drum Type 45R(M) (B4) : Same as the HP4-R25

Black Drum Type 45R(S) (A4 only): Same as the HP4-R25

Tape Dispenser Type 20: Same as previous models

ADF Handle Type C (D593)

Table (to be procured locally): Same as the HP4

Network Controller (Printer Unit Type 4545A，also known 
as FV-LT): Based on the one used with HP4R2.5

There is no sorter, Opal, or LCS.

The drums cannot be used with the Opal or HQ-Opal.

No additional notes
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Platen Cover/ADF

The customer needs one of the above options.

This is because a platen cover is not installed at 
the factory.

This is the same as the HP4R2.
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IMPORTANT CHANGES

No additional notes
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Faster

Maximum printing speed is 130 sheets per 
minute.

Previous model: 120 sheets/minute

The maximum speed for A6 SEF, A5 LEF and 
custom size (length less than 170mm) is 105 
sheets per minute.

No additional notes
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New Operation Panel

Print and master making buttons are combined into one, to make 
a Start key.

LEDs above the new button show the machine’s status.

The Proof key has been moved.

The cover for the advanced feature buttons has been removed.

Buttons for 
Advanced Features

Proof Key

Print/Master Making

No additional notes
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Machine Status Indicators

Online Key: Prepares the machine to print data from a PC 
(online state).

Auto Online Key: Automatically enters an online state 
when data is received from a PC.

Online Indicator

Data In 
Indicator

Auto Online 
Indicator

Error 
Indicator

No additional notes
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Scanner and ADF

The ADF is based on the OR-C1 series copiers.

The scanner is based on the Di-C1 series 
copiers.

No additional notes
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Auto Shut Off

Auto Shut-off helps the customer to save energy. 

In user settings, customers can choose either 
“Auto Shut-off” or “Energy Saver mode”. 

If Auto Shut-off is chosen, the machine will be 
completely shut off after a certain period of time. 
The customer turns on the main power switch to 
re-start. 

Power consumption becomes zero after Auto 
Shut-off. 

No additional notes



PD-D1 Training

15

Slide 15

Improved Security

User tool access lock: This function keeps the 
user tool settings from being changed without 
administrator’s permission. 

Access is controlled by a password that the 
administrator creates. 

No additional notes
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Masters

With a two-layer master, the image tends to be directly 
affected by the qualities of the Japanese paper

The new type of master (three layers) has a porous layer 
that can correct for the unevenness of Japanese paper.

In addition, the new type of master reduces the 

unevenness in the amount of ink transfer, resulting in 
lower ink consumption compared with a two-layer master.

New Master Old Master

Ink Ink

InkInk
Film

Film

Japanese 
Paper

Japanese 
Paper

Porous Layer

No additional notes
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YIELD AND RELIABILITY 
TARGETS

No additional notes
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Supply Yield Targets

Masters

The master rolls are compatible with the previous 

model.
» A3 drum: 200 masters/roll

» B4 drum: 220 masters/roll

» Optional A4 drum: 315 masters/roll

» 4,000 prints/master

Ink (black, coloured)

The ink cartridge is compatible with the previous
model.

» 600 ml/cartridge

These are all the same as the HP4-R2.5
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Reliability Targets

Maximum copies per master

4,000

Monthly Print Volume

Average: 43k
Maximum: 170k

Estimated Unit Life

10,000k prints, 30k masters, or 5 years

PM Cycle

1200k or 6 months
» Some PM items have a 1-year PM cycle – check the PM 

table for details (it is different from the previous model)

MCBC

361k

HP4-R2

Maximum copies per master

4,000

Monthly Print Volume

Average: 50k

Maximum: 170k

Estimated Unit Life

10,000k prints, 30k masters, or 5 years

PM Cycle

1200k or 6 months

MCBC

240k
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PD-D1 TRAINING
DUPLICATOR ENGINE

ENGINE CHANGES

This section explains differences between this model and the HP4R25.
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Overview

Scanner: This is the same as the Di-C1.5

Optional ARDF: This is the same as the OR-C1, 
which is basically the same ARDF as the AT-C2.5 
and R-C5.5.

No additional notes



PD-D1 Training

22

Slide 22

Optical Path

One exposure lamp

3-line color CCD

Anti-condensation heater is optional

No adjustments required in the field for the CCD and lens block

CCD
Exposure 

Lamp

ADF Exposure

Glass
Main Exposure

Glass

In platen mode, the original is put on the main exposure glass, and the scanner 

moves down the original during scanning. 

In ADF mode, the scanner stays at the home position, and the original is fed past 

the ADF exposure glass.

The optics anti-condensation heater is an option. It prevents condensation on the 
mirrors, which will cause image problems.
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Scanner Drive

Motor and wire drive mechanism

Stepper motor
Posiiton control is based on the scanner HP sensor.

Scanner Motor

Scanner 

HP Sensor

The same motor drives the first and second scanners.

The first scanner contains the exposure lamp, reflectors, the 1st mirror, and 
the lamp regulator. The second scanner contains the 2nd and 3rd mirrors.

The regulator is mounted on the scanner to reduce the wiring between the 

lamp and the regulator.

The second scanner moves at half the speed of the first scanner. This is to 

maintain the focal distance between lens and original.

In this machine, wires are used instead of timing belts. These are more difficult 

to replace, but copy quality is better (less jitter).

Note that the operation in ADF mode is different from platen mode (as shown on 

the previous page).

In ADF mode, the scanner goes to home position (detected by the home 

position sensor), and stays there during scanning.

The scanner motor speed and image processing control the magnification.
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Original Size Detection – Platen Mode

Reflective photosensors detect the length. The CCD detects the 
width.

Platen Cover

Sensor

CCD

Length

Sensors

The machine uses the platen cover sensor to detect the document 
size.

Length: Determines the length when the platen cover sensor 
changes from an "Open" to a "Closed" state.

Width: When the sensor changes to “Open”, the scanner lamp moves to 

the right. Then, when the sensor changes to “Closed”, the scanner lamp 
turns on and moves to the home position, and the machine reads the 

document size as it moves.

When the ADF is opened, the scanner carriage moves 30 mm from the home 

position.

Then, when the ADF is closed, the exposure lamp turns on and the CCD detects 

the paper width.

The lamp turns on when the platen cover sensor detects that the cover is 

being closed.

If the cover stays open during copying, the CPU checks the original size 

when the Start key is pressed.

When feeding with the ADF, the width and length sensors in the ADF detect the 

original size.
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Replacement and Adjustment

Service Manual, Replacement and Adjustment, 
Image Adjustments

Do these adjustments after you replace one of 
these parts: Original Length Sensors, Lens Block, 
Scanner Motor, Scanner Wires

Main Exposure Glass

Position the marker at the front-left corner.

ADF Exposure Glass

Position the white marker at the rear-left corner.

Exposure Lamps

Do not touch the new lamp directly by hand. 
Grease spots will cause poor scanning quality.

No additional notes
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Drum Backup Mechanism

The one-way clutch [A], 

next to the drum drive 

gear [B], prevents the 

drum from rotating 

clockwise (as viewed from 
the back).

This prevents the drum 

from accidentally turning 

during shipping, due to 
the weight of the clamper 

mechanism, which may 

make it impossible to 

remove the drum.

No additional notes
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PD-D1 TRAINING
DUPLICATOR ENGINE

OPTIONAL ARDF

This ARDF is the same as the one that is used in the OR-C1 (similar to AT-C2.5 

and R-C5.5).
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Overview

It feeds originals above the main copier's DF 
exposure glass during scanning.

The DF exposure glass is a narrow glass to the 
left side of the exposure glass. The ADF does not 
use the main exposure glass. The main glass is 
only used when the user selects book mode, and 
puts the originals on the glass.

The inverter unit lets the user make copies of 
two-sided originals. It stacks the originals in the 
correct order after scanning.

No additional notes
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Original Size Detection

Four width sensors, and three length sensors

Width sensor: Photointerrupters

Length sensors: Reflective photosensors

Width

Sensors

Length

Sensors

The machine cannot detect more than one original width in the same job. But 

there is a mixed original-length mode, as explained on the next slide.
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Mixed Original-Length Mode

Width detection: Same as for normal mode

Length detection: Done for each sheet

As a result, scanning is slower if the user selects 
mixed size mode

To detect length, the machine counts transport 
motor pulses from registration-sensor-on until 
registration-sensor-off

This explains what occurs if the user selects mixed original-length mode.

Normally, in mixed original-length mode, original length is detected as shown 
below:

The width is detected with the same procedure that is used when all 

originals are the same size.

The machine keeps an area in memory that is sufficient for an original of 

the detected width and 432 mm length.

Printing is done after length detection, and only the part of the memory that 

contains data up to the detected original length is printed. 

But, if some functions are selected (for example, Auto Reduce/Enlarge), the 

length must be detected before image scanning starts. Because of this, the 
machine must measure the length before scanning. 

It must also make sure that the originals are in the correct sequence before 
scanning. Because of this, the three steps in the manual are done. 

If the original is duplex, the original is inverted once again after scanning the 

first side. Then the second side is scanned, and the paper is fed out.

Why must the machine measure length first when we use Auto Reduce/Enlarge, 

Centering, and other functions?

With these functions, the machine must know the length of the original 

accurately.

For example, with centering, the image is centered on the copy paper. This 

cannot be done if the machine does not know the length of the original 
accurately.

Also, with Auto Reduce/Enlarge, the size of the original's image is 
decreased to fit on the copy paper. This cannot be done if the machine 

does not know the length of the original accurately.
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Pick-up and Separation

Pick-up solenoid: Lifts the original table, to lift the originals 
to the pick-up roller

Feed motor: Controls the rollers

Feed clutch: Controls the pick-up roller and feed belt

Feed Motor

Feed 

Clutch

Feed 

Belt

Pick-up 

Roller

Separation

Roller

Main points about the mechanism

The feed motor has two speeds. It feeds the first original to the glass 
quickly, but is slower for scanning (the speed during scanning is set by the 

reproduction ratio). 

The original sensor detects the trailing edge of the last original, before the 
original set sensor does.

The original set sensor detects if an original is in the feeder. Why not use that 
sensor? Why is one more sensor necessary?

In this machine, the copier feeds copy paper into the machine first, to 
increase the copy speed. The original sensor tells the copier that there are 

no more pages to be scanned. The copier can then stop paper feed.

The original set sensor is near the scan line, to tell the cpu that an original 

is in the feeder and is ready to be scanned. This is too far into the machine 

to tell the cpu sufficiently early to stop the next sheet of copy paper.

The original sensor is much nearer to the trailing edge of the stack. This 

gives sufficient warning to the cpu when the last page of the original is fed 
in.
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Skew Correction

First, the feed motor rotates forwards: The feed belt feeds the 
original, but the skew correction roller does not turn.

The leading edge of the original hits the skew correction roller, and 
this removes any skew in the original.

Then, soon after the skew correction sensor detects the original, 
the feed motor stops.

Then, the feed motor turns in reverse: The feed belt and skew 
correction roller both turn. The feed belt stops when the feed 
clutch turns off.

Feed Motor
Skew 

Correction

Sensor
Skew Correction

Roller

The one-way clutches in the ADF mechanism allow the feed motor to have 

different effects when rotating forwards and in reverse.
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Original Transport and Feed-out

The transport motor drives the registration and exit rollers.

Transport 

Motor

Registration

Roller

Exit

Roller

No additional notes
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Original Transport and Feed-out
Single-sided

Transport motor: Feeds the original through the scanner

Motor speed is set by the reproduction ratio

DF Exposure Glass

The machine scans the original through the DF exposure glass.

The original stops at the registration sensor. But, there is no skew correction at 
this time (this is because the feed motor in the ADF stops). The original stops 

here for timing, to feed the original at the correct time to synchronize with the 

remaining part of the copy process.
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Original Transport and Feed-out
Double-sided 1

When the original exit sensor detects the leading edge, 

the junction gate opens and the original goes to the 

inverter table. 

Junction Gate Inverter Table

The main points are on the next 4 slides.
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Original Transport and Feed-out 
Double-sided 2

When the paper is in the inverter table, the feed 
motor changes direction and the inverter roller 
feeds the original into the ARDF again.

Inverter Roller

No additional notes
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Original Transport and Feed-out
Double-sided 3

The rear side is scanned

The original is fed to the inverter table again

The page goes to the inverter mechanism again. This stacks the pages of 

the original in the correct order.

DF Exposure Glass
Inverter Table

No additional notes
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Original Transport and Feed-out 
Double-sided 4

The page is fed in from the inverter table and 
out to the exit tray.

Exit Tray

No additional notes
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PD-D1 TRAINING
DUPLICATOR ENGINE

OTHERS

This section explains other changes.
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Platen Cover Installation 

Align the front left corner of the platen sheet [B] with the 
front left corner of the exposure glass.

No additional notes
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Compliance with Ricoh Safety Standards

Safety switches

The previous model has 
a front cover safety 
switch [C].
For this model, two 
more have been added: 
Master making unit 
safety switch [B], master 
eject box safety switch 
[A]

Safety covers

The following have been 
added: Paper feed roller 
cover, paper feed table 
covers, paper delivery 
unit cover, master 
making unit cutter cover, 
and others

In some documentation, the master making unit is referred to as the ‘plotter’ unit.
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Firmware Update

There are three firmware modules: Engine, ADF, controller

This model uses SD cards.

The previous model in this series uses IC cards.

The SD card slot for installing engine and ADF firmware is 
on the MPU board.

The SD card slot for installing controller firmware is on the 

Fv-Lt controller board.

Engine, ADF Controller

No additional notes


