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FEATURES / BENEFITS OF TSC MODELS

: : STANDARD FEATURES

ULTRA HIGH MASS HEATER PANELS
HIGH-VOLUME, LOW VELOCITY AIR FLOW
22" WIDE BELT SIZE

CLOSEDLOOP PID TEMP. CONTROLLER
EPS BATTERY BACKUP

AUTO-STARTUP / AUTOSHUTDOWN
MANIX/WINDOWS SOFTWARE
CLOSEDLOOP CONVEYOR SPEED CONTROL
REDUNDANT ALARM PROTECTION
DOUBLE SET TOP/BOTTOM COOLING
LARGE TUNNEL OPENING

THREE LEVEL PASSWORD

SYSTEMS LIGHT TOWER

SYSTEM STATUS DISPLAY

PRESSURE DIFFERENTIAL SENSORS

5 DEG. BELT TEMP. DIFFERENTIAL

: : RESULTING BENEFITS

INSENSITIVITY TO LOAD VARIATIONS
STABLE TUNNEL ENVIRONMENT
LARGE PCB PROCESSING

+/- 1 DEG. C TEMP.. PRECISION
PREVENTS PCB DAMAGE

MINIMAL OPERATOR INTERVENTION
EASY PROFILING AND MONITORING
INSURES PERFECT REFLOW
ULTIMATE SAFETY / REPEATABILITY
SOLIDIFIES SOLDER AND COOLS PCB
HIGH COMPONENT SOLDERABILITY
PROTECTS PROGRAMS/PROFILES
OPTIONAL ON COMPETITORS
PROVIDES OPERATOR FEEDBACK
INSURES SUFFICIENT AIR FLOW

INSURES EVEN REFLOW
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COMPUTER AND SYSTEM MONITORING

: : COMPUTER, HARDWARE AND SOFTWARE

DELL PENTIUM, FLAT SCREEN MONITOR, MOUSE, AND KEYBOARD
RS-232 PORT (COM1) AND PRINTER PORT (LPT1)

MANIX WINDOWS SOFTWARE

ON-SCREEN CHART RECORDING OF ZONE TEMPERATURE AND DWELL TIMES
THREE (3) PORTS FOR DETACHABLE PROFILINGHERMOCOUPLES

SYSTEM ACTIVITY LOG W/ CLOCK AND CALENDAR

TRIPLE PASSWORD ENTRY

SOFTWARE CONTROLLED OVER/ UNDER TEMPERATURE ALARM INDICATORS

: : MANIX MONITORING

HEATER IMBEDDED THERMOCOUPLES.

BACK-UP OVERTEMPERATURE ALARMS W/HEATER PROTECTION SWITCH

LOW FLOW ALARMS FOR BLOWER UNITS W/ PRESSURE DIFFERENTIAL SWITCH
EXHAUST SYSTEM W/AIR FLOW DIVERTER AND LOW FLOW ALARM

CONVEYOR SPEED ISPLAY W/VARIATION AND STOPPAGE ALARM

AUTO START-UP / SHUFDOWN CONTROLS W/ CLOCK AND CALENDAR

SYSTEM STATUS DISPLAY WITH LED INDICATORS
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OPTIONS
X SMART RAIL

EDGE PIN CONVEYOR FOR DOUBLE SIDED REFLOW
AUTOMATIC ADJUSTMENT (PROGRAMMABLE) VIA PC
2" - 20" (52mm- 508mm) WIDTH ADJUSTMENT

PERMANENTLY LUBRICATED, MOLY-COATED CHAIN

*

: : BELT INTERFACE

USED WITH SMART RAIL AND MESH BELT

CONNECTS OTHER CONVEYORS, PICK/PLACE TO MESH BELT WHEN
SMART RAIL INSTALLED



SPECIFICATIONS

‘

Total Heated Length
Preheat Length

Main Heat Length

On-Load Length

Number of Headr Panels
Number of Controlled Zones
Number of Vertical Zones
Overall System Length

Total Heated Length
(1227kgs) Préneat Length
Main Heat Length

On-Load Length

Number of Heater Pais
Number of Controlled Zones
Number of Vertical Zones
Overall System Length

Total Heated Length
Preheat Length

Main Heat Length

OnLoad Length

Number of Heater Pais
Number of Controlled Zones
Number of Vertical Zones
Overall System Length

Total Heated Length
Preheat Length

Main Heat Length

On-Load Length

Number of Heater Pais
Number of Controlled Zones
Number of Vertical Zones
Overall System Length

Total Heated Length
Preheat Length

Main Heat Length

On-Load Length

Number of Heater Pais
Number of Controlled Zones
Number of Vertical Zones
Overall System Length

42"

13.5"
28.5"

12
11

66"

76"
26"
40"
28"
12
12

144"

123"
52"
52"
28"

16
16

191"

147"
52"
76"
28"

20
16

215"

171"
76"
76"
28"

24
16

239"

TTS5-C

(1067mm)
(343mm)
(724mm)
(305mm)

(1676mm)

Weight

Tunnel Width

Max. PCB Size
Clearance Above Belt
System Width
System Height

Belt Speed

Exhaust Flow

TSC-1008

(1930mm)
(660mm)
(1016mm)
(711mm)

(3658mm)

Weight

Tunnel Width

Max. PCB Size
Clearance Above Belt
System Width
System Height

Belt Speed

Exhaust Flow

TSC-1210
(3124mm) Weight

(1320mm)
(1320mm)

(712mm)

(4851mm)

Tunnel Width

Max. PCB Size
Clearance Above Belt
System Width
System Height

Belt Speed

Exhaust Flow

TSC-1412

(3734mm)
(1320mm)
(1930mm)

(711mm)

(5461mm)

Weight

Tunnel Width

Max. PCB Size
Clearance Above Belt
System Width
System Height

Belt Speed

Exhaust Flow

TSC-1614

(4343mm)
(1930mm)
(2930mm)

(712mm)

(6071mm)

Weight

Tunnel Width

Max. PCB Size
Clearance Above Belt
System Width
System Height

Belt Speed

Exhaust Flow

400Ibs.
17.75"
16"W
1.5"
36.5"
39"
0-27"/m
100 CFM

2700Ibs.
26"
22"W
2.75"
48"

75"
0-50"/m
100 CFM

3800Ibs.

26"
22"W
2.75"
48"

75"
0-50"/m
100 CFM

4200Ibs.
26"
22"W
2.75"
48"

75"
0-50"/m
100 CFM

4500Ibs.
26"
22"W
2.75"
48"

75"
0-50"/m
100 CFM

(182kgs)
(451mm)
(406mm)

(38mm)
(927mm)
(990mm)
(686mm)

(660mm)
(559mm)
(70mm)
(1219mm)
(1905mm)
(1270mm)

(1728Kkgs)
(660mm)
(559mm)

(70mm)

(1219mm)

(21905mm)

(21270mm)

(1910kgs)
(660mm)
(559mm)

(70mm)

(1219mm)

(1905mm)

(1270mm)

(2045kgs)
(660mm)
(559mm)

(70mm)

(1219mm)

(1905mm)

(1270mm)
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TSC-1008 OPERATING PRINCIPLE

: : TEMPERATURE CONTROL CAPABILITY

- Top and Bottom Heater Control: Standard, 6 top, 6 bottom

- Space Between Heating Zones: See below

- Convection Air Speed Control: Independent Variable Control
- Temperature Stability Heater Panel+/- 1.5 deg. C

- Zone Variation:

Across the Zone +/- 2.5 deg.C
<10deg. C

- Effect of Loading and Spacing: Due to high mass heater panels TSC ovens are load insensitive.

Properly profiled oven requires no spacing.

- Temperature Drop between Zones: Belt Speed under 2"/minute<2 deg. C

Belt Speed at normal reflow speedo change.

: : HEATER PANELS: HIGH MASS, LOAD INSENSITIVE, 12 PANELS

Material:
Dimensions:
Center Slot:
Element:

Power:
Temperature:
Performance:
Thermocouple:

Highly Conductive 443 Aluminum
26" L. X 11" W. X .750" Thickness
23" L. X .375" W.
Wound Resistive Element Imbedded in Serpentine La
Material: Shethning - Incoloy 800
Insulator- Magnesium Oxide
Conductor- Nickeli Chromium
2,800 Watts
Maximum Temperature 350 degrees C
+/- 1.5 deg. C, 3 deg. Overall
Easily removed 6.250" L. Stainless Steel Sheat
Non Grounded, .125" Dia., J Type

: : HEATER MODULES: ASSEMBLY TO HEAT AND DISTRIBUTE AIR THROUGHT THE
OVEN. CONTAINS TWO (2) HEATER PANELS AND ONE (1) BLOWER.

Size:
Panels:
Blower:

Overtemperature
Switch:

Monitoring:

Air/Intake:

23.25"W. X 27.5L.

2 per module

1 per module

3300 RPM, 136 SCFM, Brushless,

High Temperature, High Performance, Dayto
Independent Speed Control

Bi-Metallic Switch. Independetfitom
Thermocouple. Red Light Condition Shutdov
Convection

Pressure Differential, <10% Variance.

Red Light Condition Shutdown

2 per module



HEATING ZONES

‘

: : TWELVE INDEPENDENT CONTROLLED TOP AND BOTTOM, SIX VERTICAL

Top Zone No
No. of Panels:

Zone Length:

Zone Separation:

No. Of Blowers:

Bottom Zone No:

No. of Panels:

Zone Length:

Zone Separation:

No. Of Blowers:

1 3 5 7 9 11
1 1 1 1 1 1
120 120 120 120 120 124
5¢ 1.5 50 1.5 50
1
CONVEYOR - - ===« = oo e eeooeeeeeee ot
2 4 6 8 10 12
1 1 1 1 1 1
120 120 120| 120 120] 124
5¢ 1.5 50 1.5 .50
1



PROFILE CHART

H Manix Controller M= E

File DNMonitor Parameters Help Alarm Security Timer Comversions

Chart Recorder Default
— Probel — Probe? — Probed

j2h

Fa- L

265

£35

205

Fone 1 3 5 K e 11

Chart Complete

Preheat

Time
Probe 1: 3¥¥s
Probe 2: 386s
Probe 3: 375s

Bakeout Reflow
Time Time
1156s 81s
108s 81s
121s 79s

Max
Temp

200°C
204°C
200°C
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TSC SPECIFICATIONS

: : BOARD HANDLING CAPABILITIES

- Center Support: Optional

- Maximum Pin Chain Width: 20"

- Minimum Pin Chain Width: 2"

- Pin Chain Edge Clearance: 0.190"

- Top Side Clearance: 1.87" from Top of Pin Chain
Bottom Side Clearance: 0

- Auto Rail Adjustmehper Recipe

- Closed Loop Conveyor Speed Control: See Below

- Conveyor Speed Accuracy up te&5"/min.: See Below

Loading

Zone Lengt h: 280

- Weight Limit of the Mesh or Conveyor System: >250 Ibs.

: : CONVEYOR ASSEMBLY: COMBINATION MESH AND EDGE PIN STANDARD

Mesh Belt:

Edge Chain:

Chain Dmension:

Sprockets:

Blanks:

Drive Motor:

24" Wide, Flexx Flow, Sprocket Driven

3/8" Pitch (center to center link)

302 Stainless Steel High Tensile Strength Wire, .082" Diameter
7 Openings Across 24" (3.339 nominal)

Belt Weight Approximately .75 Ibs. Per sq. ft.

Total Belt Weight Appragimately 52 Ibs.

Load per unit area30 Ibs. per square ft.

Molycoated pin, roller and bushing. Lubrication not required.
Number 40 Stainless Steel Chain

3,000 Ibs. Average Tensile Strength

Total Chain Weight Approximately 52 Ibs.

Programmable 2" min.20" max. Width. Software Controlled, Program Re
.190" Pin Chain Edge Clearance

1.87" Top of Pin to Tunnel Opening Clearance (Tunnel Opening 2.75")
.822" Bottom Side Clearance from Top of Pin

.141" Diameter Pin

1.00" Pinto Pin (pitch)

Flexx Flow 303 Stainless Steel Sprockets

2.00" Diameter

.750" Bore Diameter

15 Teeth

12 per System

Flexx Flow 303 Stainless Steel Blanks

1.80" Diameter, .750" Bore Diameter

28 per System

Oriental SlimLine (fist size)

DC24V, Brushless

RPM Range 300r/min2000r/min.

Reduced by Oriental 75:1 Gear Head

Weight Limit >250 Ibs.
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Encoder: Provides Feedback to Computer System
Software Controlled Programmable Tolerance
Belt SpeedChange Out of Tolerance Results in Red Light Condition.
Non Action of Red Light Condition Shuts Down the System
Center Rail Support: Optional Center Rail $5,000.00
Programmable Split Difference.
Changes Minimum Center Distance to 3"
Rail Width .100"
No Lubrication Required
Loading Length: 28" Overall

: : SAFETY

- Feedback on all Ancillary Sieims
- Location of Emergency Stop Palm Switches
- Battery Backup for Emergency Operations During Power Failures? If Yes, How Long?

Feedback: Overtemperaturé Heater Panel Thermocouple-Retallic Switch.

Switch set for 350 deg. C.

Undertemperatureé Heater Panel Thermocouple

Belt Speed Monitoring Shaft encoder alarms outside set tolerance
Air/Nitrogen FlowT Pressure Differeral Switch, see above
Conveyor Janih Torque Limiter

Exhaust Alarni Pressure Differential Switch

Emergency Palm Switches Four Siemens palm switches located on end units, side mounted.
Easily accessible.

EPS: Emergency Power System standard with adteasys. Two (2) batteries, ¢
(charger), and PCB included. Power failure results in the oven cycling f
complete revolution of the belt/chain. The conveyor runs at maximum
(50" per min.)
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: : SOFTWARE INTERFACE

- Status Light Tower Standard

- On Screen Board Tracking Standard

- Recipe Storage Capability Standard poerd Thickness: "

- Security Codes Standard Board Area: sq cm
- Network Capability Optional Board Weight: grams
- Expert Systems Profile Optimization Flux Activation Temperature: "

- On Screen Help Features Standard Salder Melting Temperature: .,c

- Ability to Modify Recpe While Running Product Standard o] cance |

Status Light Tower: ABB 3 Color, 1 Audible Tone
Redi Alarm Situation
Yellow - Warmup/Cooldown
Green- Machine Operational
Audible - Red Light Condition

On Screen Board Tracking 2 OMRON Proximity Sensors. Chain will not adjust until sensors agree
BoardCounter Standard.

Recipe Storage: PC Dependent . DELL PC, 104 key
color monitor, video graphics card, RS232 Interface with printer port.
Windows XP Installed, Manix Software Installed, 2 year warranty incluc

Security: Triple level Security Operator, Maintenance, Privileged.
Network: Optional Online with Network Card.

Expert Systems: Profile Assist

On Screen Help: Standard, Scroll, Select and Enter. Explanation Displayed.
Profile Modification: Standard Except Ra&osition.

If PCBs are in the oven board tracking will notify operator.

: : MISCELLANEOUS

- Training for Operators, Maintenance and Process Support at Beflit€and Factory
- Expected Annual Operating Cost
(assume the oven running two eight hour shifts five days a week)

Training: Provided at no additional charge. This includesite at customer facility,
assistance in setp and full programming training, process support and
maintenance. If required, customer is welcome at Manix factory before
shipment.

Service Ceters: Feasterville, PA, Fountain Valley CA.

Model Acceptance: Over 5 Years.
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: : EXPECTED ANNUAL OPERATING COST

Electricity

SMEMA:

Power Hood Lifts:
Profiling:

Ports:
Startup/Shutdown:
References:

16 Hours Day = 237.6 KWH/DayAssume $.07 KWH

240V Oven 240V X 120A (startup) X .5 Hour = 14.4 KWH
240V X 60A (inprocess) X 15.5 Hour = 223.2 KWH

237.6 KWH/Day X 5 Days X 52 WKS/YR = 61,776 KWH/YR
61,776 KWH/YR X $.07/KWH = $4,324.32 YR

120V X 10A = 1.2KW X 16 Hrs X 5 Days X 52 WKS X $.07 = $349.44
Total Electricity Cost Year = $4,673.76

Standard

Standard

ReatTime PCB Profiling. 3 Thermocouples per System.
Printer Port, R&32

Programmable with Clock and Calendar Functions

Many upon Request

[ Manix Controller

File  Monitor

Help  Alarm  Security  Timer  Conversions

Real Time Monitor - default

E B ZDEZT
E B ZIZ=Z

Belt Speed: 13 in/minute
Machine OK

Total Boards: 1
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TSC MAINTENANCE

: : MAINTENANCE CAPABILITY

- Conveyor Maintenance

- Parts and Labor warranty on Blowers, Seals, and Conveyor Chains
- Required Maintenance

- Tech Support

: : MAINTENANCE, SPARES, SUPPORT, ETC.

Conveyor: Independent Tensioners are included. These provide positive tension. /
stretch links must be removed. Grease fittings supplied, follow maintenal
schedule. See attached maintenance schedule.

Warranty: 1 year on site labor and parts. keganels extend an additional 4 years.
General Maintenance: See attached Schedule. Oven Status Change Writes to Oven Log.
Tech Support: Main support from Feasterville, PA.

Four inhouse technicians available.

: : MAINTENANCE SCHEDULE

ITEM FREQUENCY (Hours of Use)
BELT CONVEYOR

Tensioner Check Every 160 Hours
Bearing Lube Every 480 Hours

Clutch Adjustment Check Every 480 Hours

EDGE CONVEYOR

Tensioner Check Every 160 Hours
Bearing Lube Every 480 Hours

Guide Shaft Clean an_ube Every 160 Hours

Lead Screw Clean and Lube Every 160 Hours

Bevel Drive Sprockets Lube Every 480 Hours
ELECTRICAL

High Voltage Current Draw Check Every 160 Hours
MISCELLANEOUS

Computer General Cleaning Every 160 Hours

Vacuum; Tunnel, Oihoad, OffLoad Areas and Fans Every 160 Hours

NOTE: Bearing lube can be automotive high temperature grease. Bevel drive sprockets lube is wk
grease. Guide shaft lube is 10 weight oil.
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: : BELT CONVEYOR ADJUSTMENT PROCEDURE

Occasional adjustment of the tensioner assembly is required as the belt will stretch over time. Most st
the belt occurs within the first three weeks of use, so a weekly check during that period is suggested. B
weeks of use, followhe maintenance interval chart in section 10.0. The following steps are required to €
tension of the belt:

Step 1: Locate the master splice of the belt conveyor. Drive the belt to the onload enc

machine. Remove the splicing links.

Step 2: Pull the two ends together. Determine how many links to remove, this is determ

removing the slackni the belt under the off load end and until the belt is tight agains

tensioner sprockets under the onload end.

Step 3: Remove required amount of conveyor one link at a time. This is done by pushi

link through the next, starting at the tirag edge of the belts direction of travel. Remove

required links.

Step 4: Tie wrap the ends of the belt togetheringpect the belt tension. Retach the maste
links.

: : CONVEYOR DRIVE MOTOR ASSEMBLY

The conveyor drive motor assembly is located under tHeadfend of the machine and consists of the follow

Brushless motor and driver board
Reduction Gear Head
Slip-Clutch

The driver board is powered by 24 VDC, and is speed controlleddr®@ to 6.4 volt signal from the temperati
controller board. Should the motor and or the driver board ever require replacement, the system wi
calibration. This is accomplished by adjRiATtIiQ
command wunder t he -doRAARAUM BMaiEcREce Aqess Llevel is required to use
function.

: : BELT SPEED CALIBRATION PROCEDURE

Set a belt speed of 20 cm/min and read the belt speed displayed on the real time monitor screen. Set tl
to 50 and read again the belt speed being displayed. From here you can calculate; Actual vs. setpoir
offset differential. Sepr ogr am i nt o Maintenance Access Lev
window. Change necessary figures on slope or offset so that the selected belt speed matches the d
speed. Keep notes of figures entered and results made.

: : SLIP CLUTCH

Use of a slipclutch insures some level of safety to operating personnel and minimizes damage to the
overall should an object interfere with conveyor travel.

: : SLIP CLUTCH ADJUSTMENT

Adjustment is done by loosening the two set screws on the large adjustment nut. Turn the nut to achi
friction within the clutch to enable the belt to pull 25 Ibs:tighten the set screws to lock the adjustment r
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: : LOW MASS EDGE CONVEYOR (RAIL SYSTEM)

This system incorporates a stainless steel roli@in type assembly of which each link body has a specic
designed to be of low mass yet flexible enough to compensate for expansion caused by heat. These |
supports that carry the produbtough the oven.

The low mass edgrail is built around the standard belt conveyor and travels with it. As a standard, one
the ralil is fixed while the other side may be moved with software commands.

Two tensioners are utilized on this conveygstem. They are located under theload end of the oven ¢
approximately 30 Ibs. tension. Care must be taken not to over tighten the locking bolt when adjusti
tensioners. The adjustment procedure is as follows:

Step 1: Allow for the chainthe stabilize by running the conveyor for three minutes. Sto
conveyors by depressing the emergency stop switch.

Step 2: Locate the tensioner assemblies, (orange sprocket on a blue housing), undesaith
end of the oven. Loosen the 10mnalsst screw retaining the blue housing onto the rail g
and rotate the housing until the elastomer setting reads 30 degrees.

Step 3: While holding the housing in place tighten the socket cap screw.

Limit switches are used to limit any owvem in either direction and to calibrate the width of the rail. Tk
switches are located under theload end unit.

Calibration of the rail system would be required in the event of a power loss during movement of the rail

This is set fromthe compt er in t he ACALI BRATI ONO section
Maintenance Access level. Calibration is based on the adjustment of the limit switch actuator bolt locat:
Afixedo rai.l side under t he iopoadjusinent availab fraamram dpera

service standpoint. The calibration dimension 1316 inches between the two sides of the edge conveyor
directly proportional to the distance set between the actuator bolt to the limit switch. An adjustrithe
actuator in 1/80 will move the actual rail po

: : ELECTRICAL COMPONENTS
Heater Panel Load Check:

This is a High Voltage Area! Only qualified personnel should attempt this procedl@ad checks are done
using an ammeter of the inductive pickup (clamping) type. This will indicate the condition of the heatel

Samge the current draw of each panel by clamping the wire on Pin 1 on solid state relayf@ SSB R X X
power panel assembly. AXX0 being the number
preheat zones (generally zones 1 andi draw twice the current as the remaining zones. This is becat
preheat zones contain 2 panels on each zone. Typically, any reading differential beyond 1 %2 amps from
may indicate some type of connection problem in the high vatieget. Allcomponents are listed in the supf
wiring diagrams in the last section of this manual. All wires and terminals are labeled for ease of troubl
problems.
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: : COMPUTER

The only required maintenance for the computer is keeping the floppy disk drive and the cooling fan ¢
The disk drive may be cleaned using a typical cleaning kit supplied at most computer supply outlets.
located at the rear of theroputer housing and is cleaned using a soft brush. In the event other progran
have been transferred to the computer, a virus scan is recommended.

: : TROUBLESHOOTING/DIAGNOSTICS

Most instances of oven failure are displayed on the status bar of the computer monitor and/or on the m
panel. The following list will help identify problems that may occur.

Symptom(s) Cause(s)
Conveyor Failure Belt physically jammed

Drive clutch slipping

Belt support rod lifted into belt

Drive gear failure due to over torque

Fuse protecting drive board is blown

Analog drive signal not present at drive board
Belt physically jammed

Reduction gear failure

D.C. supply &ilure

Air Failure LED On Speed control on blower set too low
Leak at copper air flow sensor tube
Faulty air flow sensor switch or connection
Blower inoperable (maybe overheated)
Body cooling fan not operating
Faulty connection to blower motor

Ovettemp LED On The zone temperature has exceeded 88Q. C
Improper adjustment of overtemp switch or
Open connection

Green fAiContactor Ono Emergencystop switches are actuated
System switch is in shutdown mode
Alarm conditions exist



