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Preface

This Service Manual is intended for use by service personnel and details the specifications,
construction, theory of operation, and maintenance for the Brother machines noted on the front cover.
It includes information required for troubleshooting and service--disassembly, reassembly, and
lubrication--so that service personnel will be able to understand equipment function, repair the
equipment in a timely manner and order spare parts as necessary.

To perform appropriate maintenance so that the machine is always in the best possible condition for
the customer, service personnel must adequately understand and apply this manual.

The table below shows the functional comparison between the models covered by this manual.

Model MFC3360C FAX1960C FAX1860C
RAM 16 MB
LCD 16 characters x 1 line, monochrome
Handset (Hook switch PCB) \/ N
Cordless handset ]
(Cordless PCB and charge PCB) 1 unit*
Backup battery \/
TAD N
ADF v N N
Movable platen
PhotoCapture Center
Photo tray

* Number of cordless handsets that the machine has as standard. Up to four cordless handsets including optional ones
can be registered.

This manual describes the models and their versions destined for major countries. The specifications and functions are
subject to change depending upon each destination.
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How this manual is organized

This manual is made up of nine chapters and appendices.

CHAPTER 1 PARTS NAMES AND FUNCTIONS

Contains external views and names of components and describes their functions. Information about
the keys on the control panel is included to help you check operation or make adjustments.

CHAPTER 2 SPECIFICATIONS
Lists the specifications of each model, which enables you to make a comparison of different models.

CHAPTER 3 THEORY OF OPERATION

Gives an overview of the scanning and printing mechanisms as well as the sensors, actuators, and
control electronics. It aids in understanding the basic principles of operation as well as locating
defects for troubleshooting.

CHAPTER 4 ERROR INDICATION AND TROUBLESHOOTING

Details error messages and codes that the incorporated self-diagnostic functions display if any error
or malfunction occurs. If any error message appears, refer to this chapter to find which components
should be checked or replaced.

The latter half of this chapter provides sample problems that could occur in the main sections of the
machine and related troubleshooting procedures. This will help service personnel pinpoint and repair
defective components.

CHAPTER 5 TRANSFER OF DATA LEFT IN THE MACHINE TO BE SENT FOR REPAIR

Describes how to transfer data left in the machine to be sent for repair. The service personnel should
instruct end users to follow the transfer procedure given in this chapter if the machine at the user site
cannot print received data due to the printing mechanism defective. End users can transfer received
data to another machine to prevent data loss.

CHAPTER 6 DISASSEMBLY/REASSEMBLY AND LUBRICATION

Details procedures for disassembling and reassembling the machine together with related notes. The
disassembly order flow provided enables you to see at a glance the quickest way to get to
component(s) involved.

At the start of a disassembly job, you check the disassembly order flow that guides you through a
shortcut to the target components.

This chapter also covers screw tightening torques and lubrication points to which the specified

lubricants should be applied during reassembly jobs.

CHAPTER 7 ADJUSTMENTS AND UPDATING OF SETTINGS, REQUIRED AFTER PARTS
REPLACEMENT

Details adjustments and updating of settings, which are required if the head/carriage unit, main PCB

and some other parts have been replaced.

CHAPTER 8 CLEANING

Provides cleaning procedures not covered by the User's Guide. Before starting any repair work, clean
the machine as it may solve the problem concerned.
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CHAPTER 9 MAINTENANCE MODE
Describes the maintenance mode which is exclusively designed for the purpose of checks, settings
and adjustments of the machine using the keys on the control panel.

In the maintenance mode, you can update memory (EEPROM: electrically erasable programmable
read-only memory) contents for optimizing the drive conditions of the head/carriage unit or the paper
feed roller and paper ejection roller in the engine unit, if those units have been replaced, or for setting
the CIS scanner area, for example. You can also customize the EEPROM according to the shipment
destination of the machine concerned. In addition, you can perform operational checks of the LCD,
control panel PCB or sensors, perform a print test, display the log information or error codes, and
modify firmware switches (WSW).

For models with a cordless handset, the maintenance functions dedicated to cordless handsets are
provided.

Appendix 1 Reading Labels

Shows the location of labels put on some parts and describes the coding information for serial
number, property data, and manufacturing information.

Appendix 2  Firmware Installation

Provides instructions on how to change firmware stored in the flash ROM on the main PCB or load
firmware to a new main PCB from the host PC.

Appendix 3 EEPROM Customizing Codes

Provides instructions on how to set up the EEPROM customizing codes for the various preferences
exclusively designed for each destination. The specified customizing code is stored in the EEPROM
mounted on the main PCB. If the main PCB is replaced, therefore, you need to set up the proper
customizing code with the machine in the maintenance mode.

Customizing codes customize firmware for individual models, enabling the common firmware to be
used for various models. A list of EEPROM customizing codes comes with the firmware data
provided by Brother Industries.

Appendix 4 Firmware Switches (WSW)

Describes the functions of the firmware switches, which can be divided into two groups: one is for
customizing preferences designed for the shipping destination (as described in Appendix 3) and the
other is for modifying preferences that match the machine to the environmental conditions. Use the
latter group if the machine malfunctions due to mismatching.

Appendix 5 Wiring Diagrams
Provides the wiring diagrams that help you understand the connections between PCBs.

Appendix 6 Circuit Diagrams
Provides the circuit diagrams of the MJ PCB and power supply PCB.

Appendix 7 Deletion of Personal Information

Provides instructions on how to delete personal information recorded in the machine and cordless
handset(s).
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SAFETY PRECAUTIONS

To use the machine safely

Please refer to these instructions for later reference and before attempting any maintenance.

A\ WARNING

There are high voltage electrodes inside the
machine. Before you clean the machine,
make sure you have unplugged the
telephone line cord first and then the power
cord from the AC power outlet.

el
ﬁ Iy

(Safety_1)

Do not handle the plug with wet hands. Doing
this might cause an electrical shock.

(Safety_2)

To prevent injuries, be careful not to put your
hands on the edge of the machine under the
panel cover.

To prevent injuries, be careful not to touch
the area shaded in the illustration.

(Safety_4_BHL7_SF)

When moving the machine you must lift it
from the base, by placing your hand at each
side of the unit as shown in the illustration.
Do NOT carry the machine by holding the
panel cover.

(Safety_5_BHL7_SF)
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A\ WARNING

B Use caution when installing or modifying telephone lines. Never touch telephone wires or terminals that are
not insulated unless the telephone line has been disconnected at the wall jack. Never install telephone
wiring during a lightning storm. Never install a telephone wall jack in a wet location.

B This product must be installed near an AC power outlet that is easily accessible. In case of emergencies, you
must disconnect the power cord from the AC power outlet in order to shut off power completely.

B To reduce the risk of shock or fire, use only a No. 26 AWG or larger telecommunication line cord.

0 Caution

B Lightning and power surges can damage this product! We recommend that you use a quality surge
protection device on the AC power line and on the telephone line, or unplug the cords during a lightning
storm.

IMPORTANT SAFETY INSTRUCTIONS

When using the machine, basic safety precautions should always be followed to reduce the risk of
fire, electric shock and injury to persons, including the following:

1. Do not use this product near water, for example, near a bath tub, wash bowl, kitchen sink or
washing machine, in a wet basement or near a swimming pool.

A 2. Avoid using this product during a lightning storm. There may be a remote risk of electric shock
from lightning.

3. Do not use this product to report a gas leak in the vicinity of the leak.

4. Use only the power cord provided with the machine.

SAVE THESE INSTRUCTIONS
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Choosing alocation

Place the machine on a flat, stable surface that is free of vibration and shocks, such as a desk. Put the machine
near a telephone wall jack and a standard, grounded AC power outlet. Choose a location where the temperature
remains between 50°F and 95°F (10°C and 35°C).

0 Caution

Avoid placing the machine in a high-traffic area.

Avoid placing the machine on the carpet.

Do not place the machine near heaters, air conditioners, water, chemicals, or refrigerators.

Do not expose the machine to direct sunlight, excessive heat, moisture, or dust.

Do not connect the machine to electrical outlets controlled by wall switches or automatic timers.

Disruption of power can wipe out information in the machine’s memory.

Do not connect the machine to electrical outlets on the same circuit as large appliances or other equipment
that might disrupt the power supply.

B Avoid interference sources, such as speakers or the base units of cordless phones.

(Location_BHL7_SF)

Vi Confidential



Legal limitations for copying

Color reproductions of certain documents are illegal and may result in either criminal or civil
liability. This memorandum is intended to be a guide rather than a complete listing of every
possible prohibition. In case of doubt, we suggest that you check with relevant authorities as to
any particular questionable documents.

The following are examples of documents which should not be copied:
® Money
W Bonds or other certificates of indebtedness
W Certificates of Deposit
B Armed Forces Service or Draft papers.
W Passports
B Postage Stamps (cancelled or uncancelled)
B Immigration Papers
® Welfare documents
B Cheques or Drafts drawn by Governmental Agencies
B |dentification Documents, badges or insignias
B Licences and Certificates of Title to motor vehicles

Copyrighted works cannot be copied. Sections of a copyrighted work can be copied for ‘fair use’.
Multiple copies would indicate improper use.

Works of art should be considered the equivalent of copyrighted works.

Licenses and Certificates of Title to motor vehicles may not be copied under certain
state/provincial laws.
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CHAPTER 1

PARTS NAMES AND FUNCTIONS
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CHAPTER 1 PARTS NAMES AND FUNCTIONS

This chapter contains external views and names of components and describes their functions.
Information about the keys on the control panel is included to help you check operation or make
adjustments.

CONTENTS
L1 OUTLINE .ttt e et e e e e e e e e e e e aeens 1-1
1.2 CONTROL PANEL ... 1-3
1.3 COMPONENTS L.t e et e e e e e enaaaes 1-9
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1.1 OUTLINE

B Fax machine

Front view

(8) Rear cover
(7) Document support

(1) Control panel
(Panel cover)

(2) Ink cartridge cover

(3) Document tray

(6) USB interface connector

(4) Paper tray

/
(9) External telephone | f%
S

line jack
(10) Telephone line jack
(Front_BHL7SF)

* For models with handset

Back view

(11) Upper jam clear cover

(12) Lower jam clear cover

(Back_BHL7SF)
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No.

Name

Description

Use the keys to operate the machine. The liquid crystal display

(1) | Control panel (Panel cover) (LCD) shows the machine operation status.
(2) | Inkcartridge cover Open to replace ink cartridges.
(3) | Document tray Scanned documents come out here.
(@) | Paper tray ;:)je(ilpaper here. Paper will be fed into the machine, sheet by
(5) | Handset* Use for telephone conversations.
(6) | USB interface connector Connect the USB cable here.
(7) | Document support This supports documents (originals) loaded.
(8) | Rear cover Load documents (originals) here.
(9) | External telephone line jack Plug in the modular plug on the external telephone line here.
(10) | Telephone line jack Plug in the modular plug on the telephone line here.
(11) | Upper jam clear cover
Open to remove paper jammed inside the machine.
(12) | Lower jam clear cover

* For models with handset

B Cordless handset (For models with cordless handset)

(1) Cordless handset

(Cordless_handset)

No.

Name

Description

(1)

Cordless handset

Use for telephone conversations.
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1.2 CONTROL PANEL

B Fax machine
MFC3360C (U.S.A. model)

10

3

4

5 6 7 8 9
FAX1960C
2 1

13
12
11
10

3

4
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FAX1860C

Black Start

)

Clear/Back
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1 On/Off
You can turn the machine on or off.
2 LCD (liguid crystal display)
Displays messages on the screen to help you
set up and use your machine.
3 One-Touch keys
Instantly accesses your stored Quick-Dial
numbers.
B Shift
When held down, lets you access
One-Touch numbers 6 to 10.
4 Fax keys
B Redial/Pause
Redials the last number called. It also inserts a
pause when programming quick-dial numbers.
B Resolution
Lets you temporarily change the resolution
when sending a fax.
® Hook/Hold
Press before dialing if you want to make
sure a fax machine will answer, and then
press Black Start or Color Start.
Also, press this key after picking up the
handset of an external telephone during the
F/T double/pseudo-ring.
Also, lets you place telephone calls on hold.
E Receive Mode (FAX-1860C only)
Press to select how your fax machine will
handle incoming calls. (See Choosing the
Receive Mode on page 30.)
5 Copy keys
B Quality (MFC-3360C only)
Lets you temporarily change copy quality
setting.
H Options (MFC-3360C only)
Lets you temporarily change multiple copy
settings.
B Copy Options (FAX-1860C only)
Lets you temporarily change multiple copy
settings.
6 Ink
Lets you clean the print head, check the print
quality, and check the available ink volume.
7 Dial Pad
Use these keys to dial telephone and fax
numbers and as a keyboard for entering
information into the machine.
(Canada only) The # key lets you temporarily
switch the dialing mode during a telephone call
from Pulse to Tone.

8

9

Menu keys:

H Menu
Lets you access the Menu to program your
settings in the machine.

B A Search/Speed Dial
Lets you look up and dial numbers that are
stored in the memory.

H Volume keys

Q) < P x)
In Fax mode, you can press these keys to
adjust the ring volume.

m <
Press to scroll backward to a menu
selection.

H AoV
Press to scroll through the menus and
options.

H Clear/Back
Press to cancel the current setting.

H OK
Lets you store your settings in the machine.

Start keys:

[ | Color

Lets you start sending faxes or making
copies in full color. For MFC-3360C, also
lets you start a scanning operation (in color
or black & white, depending on the
scanning setting in the ControlCenter
software).

2] @ Black Color

Lets you start sending faxes or making
copies in black & white. For MFC-3360C,
also lets you start a scanning operation (in
color or black, depending on the scanning
setting in the ControlCenter software).

10 Stop/Exit

Stops an operation or exits from a menu.

11 Mode keys:

1-5

lFax

Lets you access Fax mode.

. Scan (MFC-3360C only)

Lets you access Scan mode.

Lets you access Copy mode.
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12 Q ° Microphone (FAX-1960C only)

Used by the Speaker Phone feature, and to
record messages.

13 Message Center keys (FAX-1960C only)

- MC On/Off

Turns the Message Center on or off. Will
also flash if you have new messages.

B Erase
Deletes voice/fax messages.
H Play

Plays voice messages stored in the
memory.

European Model of the MFC3360C

The European model of the MFC3360C does not have the Hook/Hold, Quality, or On/Off key, but it has
the following keys that are not on the U.S.A. model.

H Mute
Puts the current phone call on hold.

B Tel/R

This key is used to have a telephone conversation after picking up the external handset in F/T pseudo-
ringing.

Also, use this key to gain access to an outside line or transfer a call to another extension when it is
connected to a PBX.

B Power Save
Puts the machine into Power Save mode.
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B Cordless handset (For models with cordless handset)

letter.

Jserand
into the

stis

call

3

rsation.4

al

he ring,

ordless

tored in

ind

r store

5

6

Yal - @ m

CORDLESS HANDSET

Redial/Pause <=  Flash/Callwait

Z’QRS 8TUV 9WXYZ

Hold/Intercom

Speaker Phone

1 LCD (liquid crystal display)
Displays messages on the screen to help you
set up and use your cordless handset.

2 Redial/Pause
Redials any of the last 10 numbers you called.

TA‘Jﬁ%tsaﬁaﬁw*m@eMzm
3 Clear

8 7
9
10 8
11
9
12
10
11
1-7

Press to back up a cursor and delete a

Press to make or receive a phone call.

Dial Pad

Use these keys to dial a telephone numl
as a keyboard for entering information i
cordless handset.

Speaker Phone

Turns the speaker phone on or off.
Charging LED

Turns yellow when the cordless hands¢
being charged.

Flash/Callwait

Use this key to answer another phone
when you hear beeps during the convel
This feature requires the Call Waiting
subscriber service offered by many loc:
telephone companies.

Menu keys:
B Volume keys
< > )
You can press these keys to adjust t
speaker or handset volume of the ¢
handset.
H AT

Lets you look up numbers that are st
the dialing memory.

HAorV
Press to scroll through the menus &
options.
Menu/OK

Lets you access the Menu to program ¢
your settings in the cordless handset.

@ or

Press to hang up or cancel the current
operation.
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12 Hold/Intercom

Lets you place telephones call on hold. You
can also transfer a call to the machine (base
unit) or to another cordless handset.

LCD display screen

The LCD shows the current cordless handset
status.

1.2 3

1 Cordless status

A four level indicator shows the current
cordless handset signal strength.

Y Y Y Vil

0 Max

Yal @T (11
4

|
5

2 Speaker Phone

Lets you see when you are speaking with the
Speaker Phone.

3 Cordless handset number

Lets you see your cordless handset numbers
that have been registered.

4 Ring volume status
Lets you see when the ring volume is set to off.

5 Battery status

A four level indicator shows the available
battery.

5 (f 5 Jn

0 Max

1-8
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1.3 COMPONENTS

The machine consists of the following major components:
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CHAPTER 2 SPECIFICATIONS

This chapter lists the specifications of each model, which enables you to make a comparison of
different models.

CONTENTS
2.1 GENERAL oo et e e e e e 2-1
2.1.1  General SPECIfiCAtIONS ......uuuiiieiiieeiiii et eeeeeanaas 2-1
2.1.2  Paper SPECITICAtIONS .....couuuuiiiieiiieeii et e e eaaaaas 2-3
2.1.3 Printable Area ... 2-6
2.2 SPECIFICATIONS LIST .ttt ettt e e e e e eaa s 2-7
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2.1 GENERAL

2.1.1 General Specifications

Memory Capacity

Automatic Document Feeder (ADF)
Paper Tray

Printer Type

Print Method

Liquid Crystal Display (LCD)
Operating Environment
Best Print Quality

Power Source

Power Consumption

16 MB

Up to 20 pages

100 sheets, 80 g/m? (20 Ib)
Ink Jet

Piezoelectric, 376 nozzles
(47 nozzles x 2 lines staggered, for each color)

16 characters x 1 line

50°F to 95°F (10°C to 35°C)

68°F to 91°F (20°C to 33°C)

100 to 120 VAC, 50/60 Hz (U.S.A./Canada)
220 to 240 VAC, 50/60 Hz (Europe/Asia)

U.S.A. models European/Asian/Oceanian models

MFC3360C Minimum; 4 W 4 W

Standby: 6W 6W

Peak: 2T W 26 W
FAX1960C Minimum; TW

Standby: 8w —

Peak: 30w
FAX1860C Minimum; 4W

Standby: 6W —

Peak: 27T W

2-1
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Dimensions (W x D x H)

Models with handset

407 x 292 x 214 mm (16.0 x 11.5 x 7.8 inches)

407 x 490 x 325 mm (16.0 x 19.3 x 12.8 inches)
(with document support and document tray opened)

0
: ]
o
=
@ |
SR M — —
£ EL EE=E=S —

\ |
0 35 ;)
\ l [ | |
R I — N

) ~— 292 mm (11.5 inches) —|
407 mm (16.0 inches) ———| 490 mm (19.3 inches)

(Dimension_MFC3360C&FAX1860C)

Models with cordless handset

422 x 292 x 301 mm (16.6 x 11.5 x 11.9 inches)

422 x 490 x 325 mm (16.6 x 19.3 x 12.8 inches)
(with document support and document tray opened)

g
= w
© £
o o
N [——1]
g FEJ ===

=== ]
0 IS —
© g
\ ™

.
IR

) ~—292 mm (11.5 inches) —-|
422 mm (16.6 inches) 490 mm (19.3 inches)

(Dimension_FAX1960C)

Weight
6.0 kg (13.2 Ib)
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2.1.2 Paper Specifications

Recommended Paper

Brother Paper

Paper Type Item Paper Type Item
Letter Plain BP60PL A4 Plain BP60OPA
Letter Glossy BP61GLL A4 Glossy BP61GLA
Letter Inkjet (Photo Matte) BP60ML A4 Inkjet (Photo Matte) BP60MA
4 x 6 inch Glossy Photo BP61GLP 10 x 15 cm Glossy Photo BP61GLP
Transparencies: 3M Transparency Film
Paper Type and Size for Each Operation
Paper Type Paper Size Usage
mm (inches) Fax Copy Printer
Cut Sheet Letter 216 x 279 (8 1/2 x 11) Yes Yes Yes
Ad 210 x 297 (8.3 x 11.7) Yes Yes Yes
Legal 216 x 356 (8 1/2 x 14) Yes Yes Yes
Executive 184 x 267 (7 1/4 x 10 1/2) - - Yes
JISB5 182 x 257 (7.2 x 10.1) - - Yes
A5 148 x 210 (5.8 x 8.3) - Yes Yes
A6 105 x 148 (4.1 x 5.8) - - Yes
Cards Photo 102 x 152 (4 x 6) - Yes Yes
Photo 2L 127 x 178 (5x 7) - - Yes
Index Card 127 x 203 (5 x 8) - - Yes
Post Card 1 100 x 148 (3.9 x 5.8) - - Yes
Post Card 2 (Double) 148 x 200 (5.8 x 7.9) - - Yes
Envelopes C5 Envelope 162 x 229 (6.4 x 9) - - Yes
DL Envelope 110 x 220 (4.3 x 8.7) - - Yes
COM-10 105 x 241 (4 1/8 x 9 1/2) - - Yes
Monarch 98 x 191 (37/8x71/2) - - Yes
JE4 Envelope 105 x 235 (4.1 x 9.3) - - Yes
Transparencies Letter 216 x 279 (8 1/2 x 11) - Yes Yes
Ad 210 x 297 (8.3 x 11.7) - Yes Yes

2-3
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Paper Weight, Thickness and Capacity

Paper Type Weight Thickness No. of sheets
Cut Sheet Plain Paper 64 to 120 g/m’ 0.08 to 0.15 mm 100*
(17 to 32 Ib) (0.003 to 0.006 inch)
Inkjet Paper 64 to 200 g/m’ 0.08 to 0.25 mm 20
(17 to 53 Ib) (0.003 to 0.01 inch)
Glossy Paper Up to 220 g/m? Up t0 0.25 mm 20
(Up to 58 Ib) (Up to 0.01 inch)
Cards Photo 4 x 6 inches Up to 240 g/m? Up t0 0.28 mm 20
(Up to 64 Ib) (Up to 0.01 inch)
Index Card Up to 120 g¢/m* | Up to 0.15 mm 30
(Up to 32 Ib) (Up to 0.006 inch)
Post Card Up to 200 g/m* | Up to 0.23 mm 30
(Up to 53 Ib) (Up to 0.01 inch)
Envelopes 75 to 95 g/m’ Up t0 0.52 mm 10
(20 to 25 Ib) (Up to 0.02 inch)
Transparencies - - 10

* Up to 100 sheets for paper of 80 g/m? (20 Ib)
Up to 50 sheets for Legal size paper of 80 g/m? (20 Ib)

Output Paper Capacity of the Paper Tray Cover

Paper Tray Cover

Up to 50 sheets of 80 g/m’ (20 Ib) (Letter)

- Transparencies or glossy paper must be picked up from the
paper tray cover one page at a time to avoid smudging.
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(© Do not use paper or envelopes:

M that are damaged, curled, wrinkled, or irregularly shaped

2 mm
(0.08 inch)
or longer

2 mm

(0.08 inch)

or longer

W that are extremely shiny or highly textured
W that were previously printed by a printer
M that cannot be arranged uniformly when stacked

W that are made with a short grain

© Do not use envelopes:
W that are of a baggy construction
W that are embossed (have raised writing on them)
W that have clasps on them
M that are not sharply creased

W that are preprinted on the inside
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2.1.3 Printable Area

The printable area depends on the settings in the application you are using. The figures below show the

unprintable areas on cut sheet paper and envelopes.

Cut Sheet Paper Envelopes
® @ ® @
(O (1)1
O
t(2 %)
unprintable area
Paper (1) Top (2) Bottom (3) Left (4) Right
Cut sheet 3 mm (0.12 inch) 3 mm (0.12 inch) 3 mm (0.12 inch) 3 mm (0.12 inch)
0 mm (0 inch)* 0 mm (0 inch)* 0 mm (0 inch)* 0 mm (0 inch)*

Envelopes | 12 mm (0.47 inch) | 24 mm (0.95 inch) | 3 mm (0.12 inch) 3 mm (0.12 inch)

* When you set the borderless printing feature to ON.

Printable area depends on the printer driver settings.
The figures above are approximate and the printable area may vary depending on the
type of cut sheet paper you are using.

The borderless feature is not available for envelopes.

2-6
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2.2 SPECIFICATIONS LIST

Model name

GENERAL

Asia/ Oceania

=U] fo] o]!

MFC3360C FAX1860C

(Best Print Quality)

Print Head BH7 (KKCCMMYY) 47 nozzles x 2 lines / each color
Technology Inkjet

Scanning Method CIS

CPU Speed RISC 133MHz

Back up Clock Yes

Operating 5 - 35 (20 - 33) degrees Centigrade
Environment

Temperature

Humidity 20 - 80% (without condensation)

On/Off Switch Yes

Demo Model Yes - Yes
Panel Key for demo FAX + COPY - FAX + COPY
sheet

Simultaneous Yes

Operation

Test Sheet Yes: Print Quality / Alignment (in Ink Key)

Minimum Input of
ADF
(Width / Height)

89/127mm (3.5/5")

Maximum Input of
ADF
(Width / Height)

215.9/355.6mm (8.5 / 14")

Minimum Output of
Auto Cut sheet
Feeder (Width /
Height)

89/127mm (3.5/5")

Maximum Output of
Auto Cut sheet

216 / 356mm (8.5 / 14")

Feeder (Width /

Height)

Sheet Weight 64 - 220g/m2 (17 - 58Ib)
(Paper tray)

Sheet Weight (ADF) 64 - 90g/mm2 (17 - 24lb)
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Europe Asia/ Oceania

Model name
MFC3360C FAX1860C FAX1960C

ADF (pages) Yes (20)

Paper Capacity 100 (80g/m2)
(sheets)

Output Paper 50 (80g/m2)
Capacity (sheets)

Brother Paper LETTER Plain A4 Plain LETTER Plain
(for Plain, Glossy and LETTER A4 Glossy LETTER Glossy
Inkjet) Glossy A4 Inkjet LETTER Inkjet
LETTER Inkjet 4x6" Glossy 4x6" Glossy
4x6" Glossy

Recommended Paper 3M 3410 Transparency film
Only for Transparency

LCD Size 16 x 1line

LCD Language English Depend on English English
French for each country French for Canada model
Canada model

llluminated Mode Key Fax / Scan / Copy Fax / Copy

llluminated Mode Key Yellow green for Mode key, TAD key
Color

Memory Capacity RAM 16MB
(physical: Mbytes)

Memory Backup (with - For with MC or
battery 24 hour) FAX Preview
Only

Back Up Print: Yes
ON/OFF (in function
Menu)

Memory Security - Yes

Transmission Lock Yes -

Power Source AC 120V AC 220-240V 50/60Hz AC 120V 50/60Hz
50/60Hz

Power Consumption 27W/4W/6W 26W/4W/6W 27W/4W/6W 30W/7W/8W
(Peak/Minimum/Stand

by)

Energy Star Yes
Compliant
Machine Noise 50dB
(Operating)
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Asia/ Oceania

Europe

LIST/REPORT

Activity Report /
Journal Report

Model name

MFC3360C FAX1860C FAX1960C
Ink Gauge Indication Yes Yes

-In ink key -In ink key

-Status Monitor

Yes (up to 200)

-Status Monitor
Download only

Transmission Yes
Verification Report
Help List Yes
Caller ID List Yes Yes Yes
Depends on
countries
Quick Dial List Yes (Print / Display)

System Setup (User
Setting) List

INTERFACE

Yes

SUPPLIES/OPTIONS

Ink Catridge LC51BK LC1000BK LC57BK LC51BK
LC51C LC1000C LC57C LC51C
LC51M LC1000M LC57M LC51M
LC51Y LC1000Y LC57Y LC51Y

Bundled Ink Approximately 370 / 240 pages (Normal @5%)

(Life / Yield)

Supply Ink Cartridge
(Life / Yield)

SERVICE INFORMATION

Approximately 500 / 400 pages (Normal @5%)

Monthly Volume

2500 pages

Machine Life (year)

30000 pages or 5 years

MTBF (Mean Time
Between Failures)

4000 hours
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Europe

Asia/ Oceania

Model name

MFC3360C

FAX1860C

FAX1960C

MTTR (Mean Time To
be Repaired)

30 minutes

Handset Yes (Non detachable)
Digital Cordless - Yes (Non
Handset detachable)
Hook Yes - Yes
Duplex Speaker - Yes
Phone
Chain Dialing Yes
Automatic Redial Yes Yes Yes
ltime/5 3 times / 5 minutes 1 time / 5 minutes
minutes
Recall Yes -
PBX Feature - Yes =
Handset Volume - Yes (2 steps + -
Amplify)
Speaker Volume Yes (3 steps + OFF)
Ring Volume Yes (3 steps + OFF)
Hold / Mute Key - Yes Yes Yes
(Mute) (Hold) (Hold /
Intercom)
One-Touch Dial Yes (10)
Speed Dial 100
Figures of One-Touch 20 digits
& Speed Dial
Resisterable Number 16 characters
of Characters
Group Dial Yes (up to 6 groups)
Telephone Index Yes
(Search / Speed dial
key)
Backup Caller ID list - Yes
Caller ID Yes
Call waiting Ready - Yes

Cordless only

2-10
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Asia/ Oceania

Europe

Model name
MFC3360C FAX1860C FAX1960C
External TAD Yes
Interface
Distinctive Ringing Yes Yes Yes Yes
Denmark / UK | Australia / New
only Zealand /
Singapore /
Hong Kong

only
COLOR FAX
Modem Speed (bps) 33600bps (Fax)
Transmission Speed Approximately 3 seconds (Brother#1, MMR)
(seconds)
ITU-T Group Super G3
Coding Method Monochrome : MH/MR/MMR / Color : JPEG
FAXITEL Switch Yes Yes Yes

(Hook key) (by H/S) (HS or SPK)

Super Fine Yes (TX & RX: Black & White only)
Gray Scale Monochrome: 64 / Color: 256
Contrast Yes
(Auto/S.Light/S.Dark)
Dual Access Yes (Black & White only)
Enhanced Remote Yes
Activate
Station ID Yes (20 digits / 20 characters)
RX Mode Indication LCD
Resolution Indication LCD
Paper Handling Size LETTER, A4, LEGAL (with ADF)
Document Scanning 208 mm
Width
Delayed Timer Up to 50 (Black & White only)
Polled Sending (type) Yes Yes Yes
Black & White only (Standard) (Standard / Secure) (Standard)
Batch Transmission Yes (Black & White only)
Quick-Scan (Memory Approximately 3.7 seconds / page@LETTER
Transmission) Approximately 3.93 seconds / page@A4

2-11
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Europe Asia / Oceania

Model name
MFC3360C FAX1860C FAX1960C

Memory Transmission Up to 170 pages Up to 250 pages
(ITU-T Test Chart #1 /
MMR)

Memory Transmission Up to 200 pages Up to 300 pages (MMR)
(Brother Chart / MMR)

ECM (Error Yes
Correction Mode)

Broadcasting Yes (160 locations)
(Speed+OneTouch+M
anual)

Manual Broadcasting Yes (50 locations)

Easy Receive / FAX Yes
Detect

Polling Receiving Yes Yes Yes
(type) (Standard / | (Standard / Sequential / Secure (Standard / Sequential)
Black & White only Sequential) / Timer)

Auto Reduction Yes

Out-of-Paper Up to 170 pages Up to 250 pages
Reception (ITU-T Test
Chart #1 / MMR)

Out-of-Paper Up to 200 pages Up to 300 pages
Reception (Brother
Chart/ MMR)

Remote Access Yes
FAX Retrieval Yes (Black & White only)

FAX Forwarding Yes (Black & White only)

Paging Yes - Yes Yes
(FAX & Voice)

Color FAX (Document Yes / Yes (ITU-Color FAX)
Send / Receive)

Color FAX (Memory No / Yes (ITU-Color FAX)
Send / Receive)
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Europe Asia / Oceania

Model name
MFC3360C FAX1860C FAX1960C

COLOR PRINTER

Color / Monochrome Color

Resolution Up to 1200 x 6000 dpi
(horizontal x vertical)

Speed (ppm) 25 /20 ppm (Monochrome / Color: 600 x 150 dpi)
12(n) sheets print
time between first
sheet out and 11(n-1)
sheets out

Fonts CD Based Yes (35 True Type) -

Paper Handling Size A4, LETTER, LEGAL, EXECUTIVE, JIS B5, A5, A6, Photo (102x152mm/4x6"),
(Paper Tray) Index Card (127x203mm/5x8"), Photo L (89x127mm/3.5x5"), Photo 2L
(127x178mm/5x7"), Post Card 1 (100x148mm/3.9x5.8"), Post Card 2
(Double)(148x200mm/5.8x7.8"), C5 Envelope, Com-10, DL Envelope, Monarch,
JE4 Envelope

Media Type Plain, Inkjet, Brother Photo, Other Photo Transparency
(Paper Tray)

Print Paper Margin Borderless

(upper, lower, left, ON:0,0,0,0mm?*

right) OFF:3,3,3,3mm/0.12,0.12,0.12,0,12"**

* Borderless for A4 /LETTER/A6/Photo(102x152mm/4x6"), Index Card
(127x203mm/5x8"), Photo L (89x127mm/3.5x5"), Photo 2L(127x178mm/5x7"),
Post Card 1(100x148mm/3.9x5.8")only
** 12,24,3,3mm/0.47x0.95x0.12x0.12" for Envelops

Variable Dot Print Yes (3 sizes)
Minimum Droplet Size 1.5pl
Color Enhancement Yes

COLOR COPY

Color / Monochrome Color
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Europe Asia / Oceania

Model name

MFC3360C FAX1860C FAX1960C
Speed (cpm) 18 /16 cpm
*time calculated
including paper
feeding
*EU's default is
calculated by "normal
mode" speed
Multi Copy (Stack) Yes (99)
Multi Copy (Sort) Yes (Monochrome only)
Reduction / 25 - 400 in 1% increments
Enlargement (%)
Resolution Print: Maximum 600x1200 dpi / Scan: Maximum 600x1200 dpi
(horizontal x vertical)
Ninl 2inl1/4in1 (A4/LETTER, Monochrome only)
Paper Handling Size LETTER, LEGAL, A4, A5, 100x150mm(4x6")
(Paper Tray)
Media Type Plain, Inkjet, Brother Photo, Other Photo Transparency
(Paper Tray)
Print Paper Margin 3,3,3,3mm/0.12, 0.12, 0.12, 0,12"
(upper, lower, left,
right)
Resolution Indication LCD
COLOR SCANNER
Color / Monochrome Color -
Resolution 600 x 1200 dpi -
(horizontal x vertical)
Interpolated up to 2400 x 2400 dpi (for Windows XP with -
Resolution (dpi) special tool)

up to 1200 x 1200 dpi (for Windowxs XP without

special tool)
Gray Scale 256 -
Document Scanning 210mm -
width
Scan Image Yes (Scan Key) -
Scan to OCR Yes (Scan Key) -
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Asia/ Oceania

Europe

Model name

MFC3360C FAX1860C FAX1960C

Scan to E-mail Yes (Scan Key) -

Scan to File Yes (Scan Key) -

Scan speed
(Monochrome / Color
@100dpi)

Maximum 3.81 / 8.49 seconds (LETTER)
Maximum 4.05 / 9.03 seconds (A4)

Color Depth
(Input / Output)

MESSAGE CENTER

36 / 24 bit color processing

TAD - Yes
ICM Recording Time - Maximum 29
minutes or
Maximum 99
messages
(Maximum 180
seconds / 1
message)
Toll Saver - Yes
Memo / Recording - Yes
Conversation
OGM - Yes
(MCI/TAD,F/T)
User Recording OGM - Yes
Time (20 seconds)
(MCITAD, F/T)

PC FAX
Supplier Brother
Color / Monochrome Monochrome
Sending Yes Yes
(USB only) (USB only / Web Download

option)

Receiving

PC-FAX Protocol

TX: PC-FAX Driver

Broadcasting

Up to 50

2-15
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Model name

Cordless Handset

Europe

MFC3360C

Asia/ Oceania

FAX1860C

FAX1960C

Upto4

Remote Set Up (USB)

Yes
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CHAPTER 3 THEORY OF OPERATION

This chapter gives an overview of the scanning and printing mechanisms as well as the sensors,
actuators, and control electronics. It aids in understanding the basic principles of operation as
well as locating defects for troubleshooting.
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3.1

OVERVIEW

Line ]

*2 .
Cordless . !
handset P _I-i_o_sf ]
f A
LCD
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Control Backup Cordless uUSB
panel battery PCB interface
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Fax Control Section
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1
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Y

Print data
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Y

—»[ MJ PCBJ [ Handset ) ( Speaker J

Scanner
- CIS unit

- Scanner motor

-

Ink jet printer unit

- Head/carriage unit

- Carriage PCB with
head flat cables

- Carriage motor

- Ink refill ASSY

- Maintenance unit

Paper feeding
mechanism

- Paper feed
motor

Power
supply [~ AC

(Overview_BHL7SF)

*1 For models with backup battery
*2 For models with cordless handset
*3 For models with handset
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3.2 MECHANICAL COMPONENTS

This machine consists of the following mechanisms and uses three motors, two encoders, various
sensors, and thermistors.

\ / Document path

\

Document feeding and
ejecting mechanism
SCANNER MECHANISM

Document scanning
mechanism

Front)
—
‘
—
o — -
_J_// Ink supply and ink jet mechanism
- - I.. ... Head maintenance mechanism
T —— Carriage drive mechanism
PRINTING
MECHANISM

I «|— Paper pulling-in, registration,
feeding, and ejecting mechanisms

Recording paper path
(3_01_BHL7SF)
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B Scanner Mechanism - Document feeding and ejecting Scanner motor
(See Section 3.2.1.) mechanism (stepping motor)
(See Section 3.2.1.1.)

- Document scanning mechanism
(See Section 3.2.1.2.)

B Printing Mechanism - Ink supply and ink jet mechanism
(See Section 3.2.2.) (See Section 3.2.2.1.)

- Head maintenance mechanism Paper feed motor
(head capping, carriage lock, purge, head (DC motor)
wiper, and air removing)

(See Section 3.2.2.2.)

- Carriage drive mechanism Carriage motor
(See Section 3.2.2.3.) (DC motor)

- Paper pulling-in, registration, feeding and Paper feed motor
ejecting mechanisms (DC motor)
(See Section 3.2.2.4.)

B Encoders - Carriage motor (CR) encoder

(See Section 3.2.3.) Paper feed motor (PF) encoder

B Sensors - Document front and rear sensors
(See Section 3.2.3.) ) )
- Ink cartridge cover switch
- Upper jam clear cover switch
- Registration sensor
- Paper width (media) sensor
- Ink cartridge sensors
- Purge cam switch

-Hook switch*

B Thermistors - Head thermistor

(See Section 3.2.3.) L. )
- Casing internal temperature thermistor

*For models with handset
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3.2.1 Scanner Mechanism
3.2.1.1 Document feeding and ejecting mechanism

This mechanism consists of the document support, automatic document feeder (ADF), document
feed roller, document ejection roller, and document sensors. (For details about the sensors, refer to
Section 3.2.3.)

Placing documents face down on the rear cover and starting the scanning operation activate the
scanner motor so that the ADF (consisting of the document separation roller and ADF parts) feeds
the documents into the machine, starting from the bottom (first page), page by page. Each document
advances with the document feed roller to the scanner, and then it is fed out of the machine with the
document ejection roller.

\ / Document path

Document front sensor actuator
ADF parts
Document rear sensor actuator

Document feed roller

Document support \

Rear cover —_/

/

Document pressure bar

(Front)
Document ejection roller

Document separation roller
Document tray

Document pressure rollers Pinch rollers

Scanner (CIS unit)
CIS glass

Scanner motor

(3_02_BHL7SF)

3.2.1.2 Document scanning mechanism

The scanner uses a contact image sensor (CIS) unit which consists of a document illumination LED
array, a self-focus lens array gathering the light reflected from the scanned image, a CIS PCB
converting the light input to pixel data output, and CIS glass on which a document advances. When
the document passes between the document pressure bar and the CIS glass, it is scanned.
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3.2.2 Printing Mechanism

The printing mechanism consists of the following.

B Ink supply and ink jet mechanism (Section 3.2.2.1)

B Head maintenance mechanism (Section 3.2.2.2)

B Carriage drive mechanism (Section 3.2.2.3)

B Paper pulling-in, registration, feeding and ejecting mechanisms (Section 3.2.2.4)

The ink supply mechanism supplies ink to the head/carriage unit, in which the ink jet mechanism
sprays ink droplets from the head nozzles onto paper.

The major components of the ink supply mechanism are:

- Ink refill assembly: This secures the ink cartridges and connects them to the corresponding ink
supply tubes.

- Ink supply tubes: These supply the head/carriage unit with ink fed from the ink cartridges via the
ink refill assembly.

The major components of the ink jet mechanism (head/carriage unit) are:

-Front end: This is an ink-jet head consisting of piezoelectric plate (PZT), metal plates, nozzle plate,
and head driver. It jets out ink to produce images on paper.

- Back end: This consists of damper assemblies and an air vent unit. Each damper assembly
dampens the ink pressure fluctuations in the corresponding ink supply tube and collects air
bubbles that result from pressure changes on the ink.

To keep the optimum head performance, the head maintenance mechanism caps the head nozzles to
prevent them from drying up, purges for removing air bubbles from the head/maintenance unit, and
wipes off any ink remaining on the head nozzle surface.

The carriage drive mechanism moves the head/carriage unit with a DC motor (carriage motor)
along the recording paper. It has a CR encoder sensor that scans the CR encoder strip and monitors
the current head position relative to the home position and the current travel speed.

The paper pulling-in, registration, feeding and ejecting mechanisms are driven by a single DC
motor (paper feed motor).

The major components are:

- Paper tray: Recording paper is stored in this tray.

- Paper pull-in rollers and their holder: These pull in paper into the machine.

- Bank ASSY: This separates paper, sheet by sheet, to feed it into the printer section.

- Upper and lower jam clear covers: Removing these covers allows the user to access paper jammed.
The lower jam clear cover also guides paper pulled in from the paper tray into the printer section.

- Paper feed roller: This roller performs paper registration and feeds paper to the printer section
precisely.

- Paper ejection roller: This roller ejects paper and keeps paper tension tight.
- Paper feed motor: This motor is the drive source for rollers.

- Clutch gear: This gear switches the transmission route of the paper feed motor rotation torque
between three gears--SF changeover gear, HS changeover gear, and purge gear, enabling the
torque to be applied to the various mechanisms.

- PF rotary encoder: This generates a signal indicating the rotation speed of the PF roller gear. The
signal is sent to the controller and used for controlling the paper feed position and speed.

3-5 Confidential



3.2.2.1 Ink supply and ink jet mechanism

[1] Overview

The ink supply and ink-jet mechanism consists of the head/carriage unit, four ink cartridges, ink
refill assembly, and ink supply tubes.

The head/carriage unit scans the surface of the recording paper, jetting out ink supplied through the
ink supply tubes onto the paper to produce images. For further details, see "[ 3 | Head/carriage unit"
below.

The four ink cartridges (black, yellow, cyan, and magenta) are mounted on the ink refill assembly.
For further details, see "[ 4 | Ink cartridges" below.

The ink refill assembly secures the ink cartridges and connects them to the corresponding ink supply
tubes. For further details, see "[ 5 ] Ink refill assembly" below.

The ink supply tubes supply the head/carriage unit with ink fed from the ink cartridges via the ink
refill assembly. For further details, see "[ 6 | Ink supply tubes" below.

(Ink absorber box)

(Maintenance unit)

Head/carriage unit

Ink refill assembly

(Flushing box)

(3 03 BHL7SF)
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[2]

Features

A distinct feature of this machine is the use of ink supply tubes between the ink cartridges and the
head/carriage unit. Relieving the head/carriage unit of the task of carrying heavy ink cartridges back
and forth across the page, the approach generally adopted by other ink-jet printers, offers the
following advantages.

- Smaller unit size--lower height, in particular
- Lower power consumption

- Lower noise levels

- Lower vibration

During print operation, the ink-jet mechanism inside the head/carriage unit sprays ink droplets from
the head nozzles. The loss of this ink from the head produces a negative pressure that replenishes the
head with ink from the ink tank through the supply tubes.

Note, however, that the above ink flow is only possible when the ink supply tubes are full of ink. The
factory therefore primes the ink supply path by applying strong suction to the head nozzles with the
maintenance unit to suck both air and ink through the ink supply tubes.

Leaving too long interval between this priming and actual use, however, risks air bubbles, increased
viscosity, and other quality issues with the ink in the supply tubes. Before using this machine for the
first time, therefore, this machine automatically replaces the ink supply path contents with fresh ink
using an initial purge, a repeat of this priming operation.

When the machine is on standby, a constant negative pressure (which is produced according to the
difference in height between the head/carriage unit and ink cartridges) is applied to the rear of the
print head, thus preventing ink from leading out of those nozzles.

NOTE: The above applies only as long as this machine rests on a horizontal surface. Standing this
machine on end or even just tilting it backwards with the print head uncapped risks overcoming this
slight negative pressure preventing ink leakage from the head nozzles.

Piezoelectric ceramic actuators inside the print head convert this ink to droplets sprayed onto the
paper. For further details, see "[ 3 | Head/carriage unit" below.
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[ 3] Head/carriage unit

The head/carriage unit consists of a front end (ink-jet head) and a back end (buffer and air vent unit)
as shown below.

The front end consists of metal plates laminated together and etched to form ink flow channels.

Piezoelectric ceramic actuators generate the spray pressure. The response of individual front ends to
applied voltages and waveforms varies, however, because of the nature of piezoelectric materials,
fluctuation in manufacturing accuracy, and other factors. The front end therefore leaves the
production line with head property labels giving property data. The manufacturer writes this data to
the EEPROM on the main PCB incorporating this unit to insure consistent performance without
fluctuations.

— Back end

(Buffer and
air vent unit)

A o o g
§\ Head driver

Filter

@—— Piezo plate

\\% - Front end
Metal plates

(Ink-jet head)

Nozzle plate (Head)
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Front end

Front end components and their main roles

Piezoelectric plate
Applying a voltage stretches the plate, serving as the actuator for spraying ink. Consisting of thin
piezoelectric plates laminated together, this plate can be driven even by a low voltage.

Filter
This removes foreign materials from the ink.

Metal plates
These form the head nozzle pressure chambers, ink flow paths, and manifolds.

Nozzle plate
This plate has a total of 376 nozzles, 47 nozzles x 2 lines staggered x 4 colors (black, yellow,
cyan, and magenta).

Head driver
This flexible circuit board holds the piezoelectric driver chip.

Nozzle array (head bottom plate viewed from the top)

Yellow

Print head travel direction
tlff——-

1 M

0000

Cyan

Black \ / Magenta
N '

Paper feed direction

PP L S
9000
0%
0000
0%
9000
0%

T A :

Black Yellow Cyan Magenta

0,00.0-0-0:00-0-0-0.0.0

Channels

PSS
000000000000

PP PSS PP P S
0.0.0.0.0.0.0.0.0.0,0.0,

L R e e e
000000000000

00000,
PP P L S PP P S

XPLL%

90000
0.000.0,
90000

.—.
_ll.o1693

Nozzles
G /
L] L
016031l 01693 01693 {01693
3.2173
2.8787
6.096
2.8787
8.9747
Ink-jet unit (Viewed from the top) (Nozzle)
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Ink spray function
The head employs drop-on-demand ink-jet printing.

Print commands to the drive circuit apply a bias voltage to the layer electrodes on the piezoelectric
ceramic surface stretching the elements perpendicular to that surface. Drive signals removing this
voltage for specific channel electrodes allow the piezoelectric elements to return to their original
shape, sucking ink into the corresponding channels*. Reapplying the bias voltage stretches the
elements once again, applying pressure to the ink, spraying it from the head nozzle. The ink drop hits
the paper on the platen, forming a dot.

*Pressure chambers for individual nozzles
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B Back end

Damper ASSY (Black)

Shut-off valves
Left chamber

Air vent unit

fi

N =y, I:—/w

Leftchamber/':\\ S r | J mm |
. ‘\R.ght Lw”r_r)

1 chamber|
(Air vent rods) (Air vent cap)

Damper ASSY (Cyan)

Damper ASSY (Magenta)

’
'

'

Left chamber e

_ (A part of maintenance unit)
B = ‘.\ Right chamber

(BackEnd)

Back end components and their main roles

- Damper assemblies
Each assembly has two roles: dampening the ink pressure fluctuations® in the ink supply tube as
the carriage moves and collecting air bubbles that grow in the ink flow path.

* Ink pressure fluctuations: As the head/carriage unit travels, inertia means that the ink remains in the
same place, temporarily raising or lowering the pressure in the right chamber.

- Air vent unit
At regular scheduled intervals, this vents any air bubbles that have accumulated in the damper
assemblies. The air vent rods in the maintenance unit push up the shut-off valves, opening the air
vent flow paths.
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Damping

Without damping, ink pressure fluctuations directly affect the size of ink-jet head droplets, risking
lower print quality.

Each damper assembly has two chambers. The one on the right in the illustration below has a loose
film across its top and serves as a damper. The film immediately flexes in and out in response to falls
and rises in pressure, adjusting the chamber volume to counteract pressure fluctuations in the ink
supply tubes.

Film  This loose film flexes in and out in
/ response to changes in ink pressure.

Left chamber —

| ——

(DamperFunc)

Air buffering

Liquid ink contains trace amounts of air. These molecules coalesce into air bubbles as the
piezoelectric ceramic actuators vary the pressure on the ink in the ink-jet head channel. (See the
illustration on page 3-9.) Removing as many of these bubbles as possible before the ink reaches the
ink-jet head is essential to maintaining proper print quality. The above illustration shows how the
damper assemblies provide air buffers, the chambers on the left, for consolidating these air bubbles
away from the ink-jet head and vent flow paths for purging them at regular scheduled intervals.
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[ Tip: Air bubble growth ]

Liquid ink contains trace amounts of air. The amount varies with the pressure on the ink because
increasing the pressure raises the ink's ability to absorb air from its surroundings and lowering the
pressure forces the ink to give up some of this air.

The ink pressure fluctuations caused by the piezoelectric ceramic actuators repeatedly expand and
contract any air bubbles, growing them larger gradually. This is because the amount of the air per
unit area passing through the boundary surface between the ink and the bubble is always constant
but the boundary surface area decreases or increases when the bubble contracts or expands,
respectively.

That is, when the pressure becomes high, the bubble contracts so that the amount of air moving from
the bubble to the ink decreases in proportion to the boundary surface area decreased. On the contrary,
when the pressure becomes low, the bubble expands so that the amount of air moving from the ink to
the bubble increases in proportion to the boundary surface area increased.

The design therefore compensates by allowing the purging/flushing of air bubbles during printing to
keep the amount of air dissolved in the ink to a minimum.

Ink pressure in the ink supply tubes

High < > Low
Bubble Bubble
e S
A\ J 0\
\ \
Ink Ink
(GrowthBubble) (GrowingBubble)
=) - Pressure
=1 Air flow
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[ Tip: What's so bad about air bubble growth? ]

Pressure fluctuations do not affect the volume of a liquid (ink), but Boyle's Law says that the volume
of a gas (air) varies with the pressure on it. The main issue with air bubbles in the ink flow path is
their damping effect, absorbing the pressure from the piezoelectric ceramic actuators and thus
degrading ink-jet performance.

Piezoelectric element

\ / \

(Channel)

Bubble (High pressure)

(Head_bubble)

The above illustration shows an example of an extremely large air bubble reaching the head nozzle
from the channel ink flow path; the dotted line, the changes resulting from applying a voltage to the
laminated electrode, expanding the piezoelectric ceramic actuator. Note how contraction of the air
bubble absorbs the pressure from the piezoelectric ceramic actuator, preventing ink ejection.
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[4]

Ink cartridges

Filled with ink Ink empty
Disc valve S
Lo ™ O
[l
Q)
AR
2
J
O [ a—

(Ink_cartridge)

Disc valve D

Ink cartridge features

This machine uses four ink cartridges: a black one and three color ones with a slightly lower capacity.
It features horizontal insertion in the ink refill base over plastic needles.

Each cartridge has two ports: one supplying the ink for printing and another supplying air to replace
that ink. Both ports have a disc valve preventing ink leakage. Mounting a cartridge over the plastic
needles in the ink refill base forces these valves open to secure flow paths for both the ink and the air.

Inks

"Removing air"

An earlier page explained how too much air in the ink risks air bubbles degrading ink-jet
performance. The manufacturing process prevents such air bubbles with a step, deaeration, that
removes air from the ink before injection into the cartridge. Vacuum packaging then prevents air
contamination during shipping and storage.

"Pigment-based ink"

Previous Brother machines used only dye-based inks. This one switches to a pigment-based ink for
black only, reducing fuzziness from print character outlines, boosting resolution for black dots, and
producing clearer images on plain paper.

This machine provides separate head caps and individual vent unit drive mechanisms for this black
pigment-based ink and its dye-based color counterparts. Such special design measures are necessary
because any mixing of the two types triggers a chemical reaction producing residue clogging head
nozzles, filters, maintenance unit piping, and other components, degrading print performance.
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Ink cartridge components and their main roles

- Disc valve S
A plastic needle in the refill base opens this valve to supply air to the ink cartridge. Removing the
ink cartridge closes this valve to prevent leakage due to ink backflow.

- Disc valve D
A plastic needle in the refill base opens this valve to allow ink to flow out of the ink cartridge.
Removing the ink cartridge closes this valve to prevent leakage.

- Sensor actuator
This actuator indicates the amount of ink remaining. Certain positions cut the light beam to the
ink cartridge sensor on the ink cartridge PCB inside the ink refill assembly.

Filled with ink Ink near empty No ink cartridge loaded

Sensor actuator

o= DK
lk cartridge sensor \

(InkCartridgeSensor)

These ink cartridges are single-use affairs. There is no provision for refilling them. The design
reduces environment load by using no metals and only burnable materials yielding no toxic
substances.

Ink near-empty detection

The ink refill assembly has four ink cartridge sensors (photosensors of transparent type) that monitor
the ink levels with sensor actuators inside the ink cartridges.

Attached to one end of the sensor actuator is a float. When there is ink in the cartridge, buoyancy
lifts the float, rotating the sensor actuator about a pivot near the center of the actuator to block the
light beam to the sensor, indicating that there is ink. As the ink level in the ink cartridge drops,
however, the float falls, eventually moving the sensor actuator out of the beam.

Light hitting the sensor is the signal that ink is running low ("Ink near-empty"), activating a firmware
counter tracking ink usage during ink-jet printing, purges, and other operations. When this counter
reaches a predetermined limit, the firmware considers the "ink empty" and prompts the user to
replace it.
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Ink refill assembly

[5]

::/"'_)IIJ
i N 4
o P Ink refill case

Ink cartridge sensors

Cartridge lock levers

=
[
y—
—
(5]
o
e
o
[72}
o
[
4
|

Ink refill base
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Ink tube joints
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Ink refill assembly components and their main roles

- Ink refill case

- Cartridge lock levers

- Ink refill base

- Ink tube joints

- Ink cartridge sensors (on the ink cartridge PCB)
- Ink absorber felts

Inserting the ink cartridges into the ink refill case and securing them with the cartridge lock levers
forces the cartridges' ink supply ports into close contact with the ink refill base to prevent ink
leakage.

The ink from the ink cartridges flows through the ink refill base into the ink supply tubes connected
to the ink tube joints. As the ink level in an ink cartridge drops, the pressure inside falls, drawing air
in the ink cartridge.

An ink cartridge sensor actuator blocking light to an ink cartridge sensor indicates that there is ink in
the ink cartridge. When ink runs low, the actuator moves out of the beam, activating the sensor ("Ink
near-empty"). (Note that the firmware also interprets a missing ink cartridge as running low on ink.)

At the back of and beneath the ink refill case are ink absorber felts that absorb any ink that leaks
from the ink cartridges, limiting its spread and thus reducing the risk of damage to other components.

[6] Inksupplytubes

These are made of an elastomer providing a highly impermeable barrier against air ingress and
drying out of the ink during extended periods of nonuse. This material is also soft and highly flexible
to better withstand the sharp and frequent bending associated with high-speed head operation
repeated over extended periods.
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3.2.2.2 Head maintenance mechanism

[1] Overview

The head maintenance mechanism consists of the maintenance unit and the ink absorber box. (See
the illustration below.)

The maintenance unit has the following mechanisms.
Head capping mechanism (See page 3-21.)
Carriage lock mechanism (See page 3-22.)

Purge mechanism (See page 3-22.)

Head wiper mechanism (See page 3-24.)

Air removing mechanism (See page 3-25.)

The ink absorber box absorbs the ink sucked out by purge operations.

Ink absorber box
N
// \ N

\ '1
/ > N>
/‘\\ \\ _ Maintenance unit

(Head/carriage unit)

(Ink refill assembly)
(Ink supply tubes)

Flushing box (3_05_BHL7SF)
[2] Maintenance unit components

See the illustration given on the next page.

- Pump switching unit
This switches the application target of the negative pressure generated by the tube pump (see the
next page) between the head cap for black ink, the one for color ink, and the air vent cap. Usually
the pump switching unit is switched to the opening tube to the atmospheric air so that the pressure
in the head caps and air vent cap is equal to the normal atmospheric pressure.

- Purge cam
This rotating cam drives the carriage lock, the pump switching unit, the air vent rods, the head
wiper, etc.

- Head/carriage lock
This locks the head/carriage unit in its home position so that the head cap unit (see the next page)
protects the head nozzles.
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Purge gear

Purge gear and purge bevel gear
These gears transmit the power from the clutch gear (detailed in [ 4 ] later) to the planetary arm.

Planetary arm
This switches power to the tube pump or pump switching unit depending on the direction of paper
feed motor rotation.

Tube pump
A roller squeezes the main drain tube looped inside, forcing their contents toward the ink absorber
box and creating negative pressure.

Head cap unit

When the power is off or the machine is not printing, the head cap unit fits tightly over the print
head to prevent the head nozzles from drying up and to seal the head nozzles for purge operations
to suck up old ink.

Air vent cap and rods

During air venting with the tube pump, the air vent cap fits tightly over the air vent unit in the
head/carriage unit so that the negative pressure applies to the air vent unit. Pushing up the air vent
rods opens the shut-off valves inside the air vent unit, removing air trapped in the damper
assemblies. (For the air vent unit, see Section 3.2.2.1, [ 3 ].)

Head wiper
As the head/carriage unit moves, this wipes off any ink remaining on the head nozzle surface.

Head cap holder

This moves to the right together with the head/carriage unit as the latter returns to its home
position. Rightward motion of the head cap holder turns the lift arms, fitting the head cap unit
tightly over the print head to seal the head nozzles.

Viewed from the top Viewed from the bottom

Pump switching unit

Air vent cap

Tube pump

Purge cam
Purge bevel gear

Head wiper =) Head cap holder N Planetary arm

Purge gear

=

Head/carriage loc

(3.05_1) (3.05_2)
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[ 3] Mechanisms constituting the head maintenance mechanism

(1) Head capping mechanism

When the power is off or the machine is not printing, this mechanism fits the head cap unit (which
contains two head caps) tightly over the print head to prevent the head nozzles from drying up and to
keep dust off the head nozzle surface.

This mechanism is driven by the head/carriage unit. When the head/carriage unit returns to its home
position, it presses against the head cap holder in the maintenance unit. The lift arms in the
maintenance unit raise the head cap unit, fitting it tightly over the head nozzle surface to protect it.

Head/carriage unit

/

—HT

|
|
|
|
|
|
|

/ e 77— Head cap holder
Head cap unit 1IhY St

(Containing two
head caps)

Lift arms
(Purge_3_1)

Print head

J

[]_“_[l “_”_I]/ Head cap for black ink

Black drain tube

Head cap for color ink —

/ Pump switching unit

— \~ To opening to
- atmospheric air

Color drain tube

Main drain tube

(Purge_3_2)
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(2) Carriage lock mechanism

This mechanism locks the head/carriage unit to prevent the head nozzles from getting out of the head
cap unit accidentally due to external vibration or impact when the machine is not printing, when the
power is off, or during transport.

Driving the purge cam causes the carriage lock to pop up in order to lock the head/carriage unit
when the head caps are tightly pressed against the ink-jet units.

Maintenance unit

Purge cam (3_09)

Carriage lock

(3) Purge mechanism

Driving the purge cam to the pump switching unit's black or color ink drain position reverses the
paper feed motor and activates the tube pump, producing negative pressure to drain the air and old
ink from the head nozzles and channels into the ink absorber box.

o . Purge cam
Pump switching unit

Air vent tube

Opening tube to

U J
: \\%‘li"\ p /theatmosphericair

Purge bevel gear

Tube pump K
Black drain tube

Main drain tube (3_10)

Color drain tube
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(3.1) Switching pump
The pump switching unit switches the application target of the negative pressure generated by the
pump between the head cap for black ink, the one for color ink, and the air vent cap.

When the purge cam is in a head capping position and the carriage lock fits the head cap unit tightly
over the print head, the pump switching unit is switched to the opening tube to the atmospheric air so
that the pressure in the head caps and air vent cap returns to the normal atmospheric pressure.

Print head

J

T L J— Head cap for black ink

Black drain tube

Head cap for color ink —

Pump switching unit

s _rToopeningto
S — . atmospheric air

Color drain tube

Main drain tube
(Purge_3_2)

(3.2) Draining ink

The tube pump consists of a pump gear and tube roller. As the pump gear rotates, the tube roller on
its circumference squeezes the main drain tube looped around the pump gear, forcing its content
toward the ink absorber box and creating negative pressure.

Main drain tube "

Pump gear

Tube pump

Tube roller

(TubePump)

W

For details about the purge mechanism, see [ 4 ] below.

3-23 Confidential



(4) Head wiper mechanism

After the purge operation, the purge cam pushes up the head wiper, wiping off any ink remaining on
the head nozzle surface as the head/carriage unit moves from right to left.

Head wiper

Purge cam (3_11)
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(5) Air removing mechanism

Another position of the purge cam shifts the slide cams, producing vertica