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Stichting Work-Study, de Work-Factor Raad en de WFGD willen een platform bieden aan Work-Factor ge-
bruikers, arbeidsanalisten, cost engineers en industrial engineers om problemen, oplossingen, ideeën en tips 
te bespreken. Daartoe zullen we regelmatig een WS Tip sturen aan “WF-leden” en geïnteresseerden.  
Mocht dit bericht niet op het juiste adres aankomen stuur het dan door naar geïnteresseerden en laat ons 
dat weten. 

 
 
                                            WS Tip 154                                            31 October 2018 
 

ASSEMBLY SYNTHETICS / WORK STUDY DEP. / ORIGIN P.I.T. EINDHOVEN d.d. 14.8.67  -  AdW 
 
INDEX 
Section  
1. Introduction to Synthetics and Learning Allowances.  
1.1  Origin of Synthetics  1.2  Block Synthetics  
1.3  Allowances  1.4  Learning Allowances  
1.5  Table for Unit Allowances  1.6  Table for Sub Assembly Allowances  
2. Transport, Grasping and Preposition Motions.  
2.0  Grasping Isolated Components (No Pp)  2.1  Grasping Isolated Components (Incl. Pp)  
2.2  Grasping Random Piles (No Pp)  2.3  Grasping Random Piles (Incl. Pp)  
2.4  Grasping Components or Small Sub Assy 2.5  Grasping Heavier Components  
2.6  Chassis Movements  2.7  Moves between points  
2.8  Tool Handling   
3. Mechanical Assembly.  
3.0 Assembly of Screws and Tools  3.1  Notes on Screwdriver and Screwing  
3.2  Driving Screws  3.3  Screwing Nuts and Bolts  
3.4  Screw or Unscrew Nuts by hand  3.5  Riveting under Toggle Press  
3.6  Spin in (Drilling m/c)  3.7  Riveting with Hand Tools  
3.8  AMP Connectors (Separate Tags) 3.9  Assy Solder Eyelets into P.W.B.  
3.10 Chobert Riveter  3.11  Drilling and Tapping  
4.  Wiring  
4.0 Bending by hand  4.1 Bending with Pliers  
4.2  Bending using Jig  4.3  Bending using Pig-Tailor m/c.  
4.4  Assy of Wires and Components  4.5  Assy Wiring times.  
5.  Soldering and Snipping  
5.0 Soldering  5.1  Soldering times  
5.2  Snipping  
6.  Twisting Wires  
6.0 Twist Wires  6.1 Twisting Times  
7. Cable Forms  
7.0 Laying wires on C/F board  7.1  Additional times to C/F  
7.2  Method of calculating ‘M’ Value for Cable forms 7.3  Table of ‘M’ Values for product L x B   
7.4  Cutting wires on Artos Machine  
8.  Printed Wire Board Assy (BASIC)   
8.0 – 8.4  Assemble Components 8.5  Assemble Leads  
8.6  Prepare Components (Pig Tailor m/c) 8.7  Jig Times  
8.8  Soldering  
9. Printed Wire Board Assy (BLOCK).  
9.0 – 9.10  Breakdown of Block times for Components 9.11  Block times for Jigs   
9.12  Soldering times  9.13  Block times applicable to components shown  
10. Component Assy. (BLOCK)  
10.0 Assembly Elco with 2 plastic clamps 10.1 Assemble Elco with Nut 
10.2 Assembly Elco with Nut and Solder tag 10.3 Assemble Elco with Nut and Solder tag and  
   insulating washer 
10.4 Assemble Elco with 4 tags 10.5 Assemble Rubber Grommet 
10.6 Assemble Stand 0ff Connector 10.7 Assemble Earthing Screw 
10.8 Assemble Connector plug (parts disassembled) 10.9 Assemble Connector plug (disassemble first) 
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10.10 Assemble Fuse holder with Nut and Lock washer 10.11 Assemble Fuse holder with Nut 
10.12 Assemble Fuse holder with Screw 10.13 Assemble Fuse 
10.14 Assemble Potmeter or Switch with Nut 10.15 Assemble Large Resistor (Wire wound) 
10.16 Assemble Wire wound Resistor (1 Nut) 10.17 Assemble Wire wound Resistor (2 Nuts) 
10.18 Assemble Wire wound Resistor (centre Screw) 10.19 Assemble Signal Lamp holder 
10.20 Assemble On/Off Lamp holder Assy 10.21 Assemble Knob and adjust 
10.22 Assemble Cover plate to knob 10.23 Assemble Cover plate to knob (arrow on knob) 
10.24 Assemble Knob (without arrow) 10.25 Assemble Graduated dial 
10.26 Assemble Holder for Company Mark (rivet) 10.27 Assemble Holder for Company Mark (screw) 
10.28 Assemble Holder for Company Mark (Screw  10.29 Assemble and glue Company Shield in holder 
 and Nut) 
10.30 Assemble Contact Socket 10.31 Remove Nut from Contact Socket  
10.32 Assemble Condenser 10.33 Assemble Connecting Stud 
13.34 Assemble Identity Plate to Connecting Stud 10.35 Assemble Flat Transistor 
10.36 Assemble Diode on Plate (e.g. 0A31) 10.37 Assemble Diode on Plate (e.g. BYY15) 
10.38 Assembly of Voltage Adaptor 10.39 Assembly of C/F on 7 pins of Voltage Adaptor 
10.40 Assembly of C/F on 6 pins of Voltage Adaptor   10.41 Assembly of Condensers and Resistors 
11  Assembly of Screws  
11.0 Block times and Detailed Breakdown of Screw Assy.  
12  Assembly of Bolts  
12.0 Block times Detailed Breakdown of Bolt Assy (5/16” x 3/8”) 
12.1  Block times Detailed Breakdown of Bolt Assy (  1/2” x 5/8”) 
13 Soldering 
13.0 Block times for Soldering 
14 Wire Connections 
14.0  Connection and Soldering times for Various joints 14.1 Assembly of Leads to Tags 
14.2  Wrap Wiring (Automatic Method) 14.3  Wrap Wiring (Wiring list) 
14.4  Hand Wiring 
15 Miscellaneous 
15.1  Stamping identity plates 15.2  Prepare three core cable 
15.3  Twist solder tag 
16 Summary Sheet of Assembly (Pre Rate Sheet) 
17 Estimating Synthetics (Block Times)  
17.1 – 17.20  Mechanical Work  
18.1  Chassis Wiring  18.2  Unit Wiring  
19.1  Cable Forms  
20.1 Cable Preparation  20.2  Coaxial Leads  
 
Section 1 
\ 
\ 
1.1 These synthetics originated in the TEO-PERM and are Normal Times of work elements used in the as-

sembly of professional equipment under optimal conditions. 
\ 
\ 
 
Hieronder vinden jullie enkele voorbeelden van Normaal Tijden van Section  2, 3 en 10. 
Zoals jullie zien heb ik niet het origineel, maar een niet al te slechte kopie. 
Ik heb enkele waarden nagerekend (met DWF geanalyseerd) en inderdaad het zijn normtijden T60 Bdx. 
 
Voor reacties naar 
 
G. de Vrij 
Secr.:   Stichting Work-Study / WORK-FACTOR Raad / WFGD 
Tel:        +31.40.2046048 
E-mail:   work-study@onsmail.nl of info@work-factor.nl  
Website: www.work-factor.nl 
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