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AUTOMATED SOLDERING SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention: 

[0002] The present invention relates to an automated sol 
dering system With an intelligent poWer supply that can 
automatically con?gure the poWer output to interchangeable 
soldering cartridges, Where the soldering cartridges include 
readable information to alloW the poWer supply to properly 
poWer the cartridge to achieve a desired, entered operating 
temperature. In particular, the present invention encom 
passes the use of an identi?er on the cartridges and a reader 
coupled to the poWer supply for immediate recognition of 
the type of soldering cartridge to be used. In addition, to 
inform the user that the station is operational, a LED 
indicator preferably located proximate to the interchange 
able cartridge and activated by the automated soldering 
system displays various light signals for the user. 

[0003] 2. General Background and State of the Art: 

[0004] Soldering stations have been in use for many years. 
The typical soldering station includes tWo components: a 
soldering iron composed of either a connector and a car 
tridge or a handpiece, a heater and a soldering tip, and a 
poWer supply for supplying current to the soldering iron. 
The cartridges have a soldering tip, Which is used to solder, 
located at one end of the cartridge and a connector at the 
opposite end Which can be inserted into a handle attached to 
a poWer cable extending from the poWer supply. The poWer 
cable may have many Wires capable of carrying poWer and 
information betWeen the poWer supply and the cartridge. 

[0005] Various cartridges have different con?gurations for 
the tip. Because of the varying con?gurations, the tip 
temperature must be optimiZed for effective soldering. The 
thermal properties of the various tip con?gurations as Well 
as the shape and the siZe of the tip Will impact the optimal 
temperature to solder using that particular tip. Because the 
tips are integral Within the cartridge, each cartridge becomes 
unique, its poWer requirements distinguishable only by the 
type of tip. Therefore, traditional soldering stations, Which 
had only one poWer output level, did not optimiZe the 
functionality of the different cartridge tips available in the 
market. Further, cartridges With varying tip designs had to be 
manufactured around the parameters of a particular poWer 
supply. The second generation of soldering stations alloWed 
the user to adjust the poWer output of the poWer supply using 
dials and knobs to better de?ne the poWer required. These 
adjustable soldering stations could accommodate a far 
broader range of soldering tip con?gurations as compared to 
the traditional soldering stations. 

[0006] Each soldering process has an optimum tempera 
ture Which must be maintained Within set, often speci?ed, 
limits for proper soldering. The control dials on the second 
generation poWer supplies can be adjusted to provide the 
appropriate amount of poWer to obtain this optimal tem 
perature. Before heating elements had sensors built into 
them, the user Would have to measure the tip temperature 
using special thermometers, then adjust the control dials, 
then measure the temperature, then adjust the control dials, 
and so on. Using such an iterative procedure, the user Would 
?ne-tune the actual temperature until it equaled the optimal 
temperature. Later technology incorporated sensors Within 

May 15, 2003 

the tip itself to measure the temperature, thereby eliminating 
the need for the time-Wasting iterative process. Accordingly, 
soldering stations Were developed that could utiliZe infor 
mation from sensors located in the cartridge to automatically 
?ne-tune the poWer output to reach the optimal temperature. 

[0007] The development of cartridge sensors changed the 
role of the poWer supply and the user. The sensors Within the 
cartridge relayed information back to the poWer supply, and 
the poWer supply displayed the temperature on a display. 
HoWever, even these neW technologies encountered serious 
shortcomings. To begin With, the temperature sensor Was not 
located near the tip surface used for soldering. Instead, the 
temperature sensor Was located near the heating elements 
inside of the tip. As a result, the sensed temperature of the 
heating element Within the cartridge did not re?ect the true 
temperature of the tip. Second, because of the distance 
betWeen the sensor and the tip, the temperature gradient 
betWeen the sensor and the tip could often be steep. There 
fore, although the automated procedures may have brought 
the tip temperature closer to being Within range of the 
optimal tip temperature, the user still had to make manual 
adjustments and use iterative processes to narroW the range 
until the actual tip temperature equaled the optimal tip 
temperature. 

[0008] Another solution to the temperature differentials 
Was the use of a central processing unit (“CPU”) Within the 
poWer supply to control the temperature of the heating 
element located inside of the tip. A user Would measure the 
actual tip temperature using a thermometer and then calcu 
late the difference betWeen the actual tip temperature and the 
temperature setting on the soldering station. This difference 
Was input into the CPU, and the CPU adjusted the poWer 
output according to an iterative process or preprogrammed 
algorithms. Although the user skill level required to measure 
and to calculate the difference Was certainly loWer than that 
required to adjust the dials, the process still expended 
valuable time. 

[0009] A more signi?cant issue involved the removal of a 
cartridge having a given tip con?guration from the connec 
tor and the replacement With a cartridge having a different 
tip con?guration. This occurs because, during the course of 
soldering in any given application, the user may need to 
change the cartridge several times to have the optimal tip 
con?gurations. Every time a cartridge is replaced, the user 
must go through the same iterative procedures discussed 
above to reach the optimal temperature. 

[0010] Inef?cient time expenditure is not the only 
unWanted consequence of the present state of the art. For 
example, if the tip temperature is not adjusted to the proper 
level, the soldering iron is operable to solder an application 
or type of solder even though the setting is unsuitable for the 
application or type of solder. If soldering is performed at an 
inappropriate temperature, the electronic component to be 
soldered may be damaged by the excessive heat or the solder 
connection could be Weak if the tip Was either not hot 
enough or too hot. Because several different cartridges and 
tips could be utiliZed during a given soldering procedure, it 
is probable that a user may solder an application Without 
Waiting for the tip to reach the optimal temperature. Even if 
a CPU is being used to adjust the tip temperature, the 
difference betWeen the actual temperature and the optimal 
temperature must be input, until the difference is de minimis. 
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Clearly, performing competent soldering requires the opera 
tor to be skilled in the art of temperature adjustment as Well 
as soldering technique. When a signi?cant amount of time is 
spent adjusting the soldering temperature, the ef?ciency and 
cost performance of the soldering process is reduced. This 
increases the average cost of goods and decreases pro?t 
margins. 
[0011] There is thus a need in the soldering industry to 
provide an easier and more automated means of adjusting 
the tip temperature for different tips, as Well as a reliable 
mechanism to inform the operator When the adjustment has 
been accomplished. 

BRIEF SUMMARY OF THE INVENTION 

[0012] The present invention is directed to a processor 
controlled automated soldering system and a method for its 
operation that determines the characteristics of a particular 
soldering cartridge tip, adjusts the output poWer as appro 
priate and provides signals to the operator to assure adjust 
ment has been accomplished. In particular, the present 
invention creates an automated system of cartridge recog 
nition, using reader and identi?er technology, to preset the 
poWer output level of the poWer supply station. The iden 
ti?er, Which is attached to the cartridge, contains encoded 
information about the various properties of the cartridge and 
its tip such as for eXample the offset value of the tip. Areader 
associated With the poWer supply station is able to read the 
information from the identi?er and communicate it to a CPU 
Within the poWer supply station. The poWer supply station 
can thus generate poWer using the proper offset according to 
the particular cartridge tip to be used. Also included in the 
present invention is an output device that displays a ?rst 
light pattern When the cartridge is not ready to be heated and 
a different light pattern When the cartridge is ready to use. 

[0013] Accordingly, an automated soldering system is set 
forth Which includes cartridges capable of storing encoded 
information in an identi?er, a reader having means to read 
the information in the identi?er, a CPU adapted to process 
various data and match cartridge information With look-up 
tables, and a poWer cable having a connector including 
means of visually displaying signals received from the CPU. 
An intelligent and automated poWer supply is thus provided 
to transmit variable rates of poWer to poWer the cartridge. 

[0014] To use and operate the automated soldering system, 
an operator ?rst chooses the appropriate cartridge for a given 
soldering task, each such cartridge having encoded infor 
mation positioned proximate the end opposite the tip. The 
operator then sets the desired soldering temperature Which is 
displayed on the soldering station. The identi?er end of the 
cartridge is inserted into a reader in the poWer stations Which 
reads the information such as the cartridge offset value and 
transfers it to the CPU. According to the cartridge offset or 
various look up tables and stored data, the CPU determines 
the corresponding level of poWer to be generated to properly 
heat the respective tip and communicates this information to 
the poWer supply to program its output level. Even though 
the poWer supply has received instructions to supply poWer, 
it Will not initiate poWer generation until a closed circuit is 
established, Which indicates that the cartridge has been 
properly inserted into the connector of the poWer cable. 

[0015] An LED indicator located on the connector blinks 
on and off if the poWer supply is on and a cartridge has not 
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been inserted into the reader. Once a cartridge is inserted 
into the reader and its information is obtained, the LED 
indicator turns on to indicate that the poWer supply is 
calibrated. 

[0016] If the cartridge is disconnected from the connector 
of the poWer cable, the resulting open circuit Will cause the 
poWer supply to reset and the LED indicator located on the 
connector blinks on and off. To reinitiate poWer generation, 
the procedure detailed above must be folloWed With the 
same or a different cartridge. 

[0017] The above described and many other features and 
attendant advantages of the present invention Will become 
apparent from a consideration of the folloWing detailed 
description in conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] A detailed description of the invention Will be 
made With reference to the accompanying draWings 
Wherein: 

[0019] FIG. 1 shoWs a perspective vieW of the soldering 
system including a cartridge assembly, poWer supply, a 
reader and a poWer cable coupling the cartridge to the poWer 
Supply; 
[0020] FIG. 2 is a block diagram indicating the How of 
information Within the soldering system of FIG. 1; 

[0021] FIG. 3 depicts the cartridge, handle assembly and 
connector of the poWer cable; 

[0022] FIG. 4 is a side and partial cross-sectional vieW of 
the connector; 

[0023] FIG. 5 is a frontal vieW of the reader on the poWer 
Supply; 
[0024] FIG. 6 is a side vieW of the reader of the poWer 
Supply; 
[0025] FIG. 7 is a cross-sectional vieW of the reader 
depicting the sensors and sWitch inside of the poWer supply; 

[0026] FIG. 8 shoWs a cartridge just before it is inserted 
into a cross-sectional vieW of the reader; and 

[0027] FIG. 9 shoWs a cartridge inserted into a cross 
sectional vieW of the reader. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0028] FIG. 1 depicts a perspective vieW of an automated 
soldering system 10 according to the present invention. The 
automated soldering system 10 includes a poWer supply 12 
that supplies current and poWer to a soldering cartridge 20 
through a poWer cable 14 terminating at a connector 16. The 
poWer cable 14 couples the cartridge 20, inserted into the 
connector 16 located at the proXimal end of the poWer cable 
14, With the poWer supply 12. Inside the poWer cable 14 are 
numerous individual Wires, each coated With insulation, 
bundled together and Wrapped With a plastic or rubber 
sheath. Attached to the distal end of the poWer cable 14 is an 
electrical connector 28 that has pins (not shoWn), each 
associated With a Wire inside of the poWer cable 14. The 
electrical connector 28 connects to a coupling jack 26 
located on the poWer supply 12. The end opposite the 
electrical connector 28 is adapted to receive a cartridge 
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assembly 18, Which includes a handle 22 and the cartridge 
20. The power supply 12 contains a reader 24 equipped to 
read and decode information provided by an identi?er (as 
described beloW) on the cartridge 20. 

[0029] FIG. 2, a block diagram of the preferred embodi 
ment, depicts the particular components Within the poWer 
supply 12 of the automated soldering station 10. The poWer 
supply 12 includes a central processing unit or CPU 30, a 
temperature display 32, temperature set point dials 34, and 
a poWer generator 36 in addition to the reader such as a bar 
code reader 24. 

[0030] As illustrated in FIG. 3, the cartridge assembly 18 
includes the handle 22 Which removably slides onto the 
cartridge 20. The cartridge 20 has three main visible com 
ponents: a tip 42, a cylindrically shaped housing 44 and a 
contact area 46 Which includes electrical contacts 48 and 50 
separated from the housing 44 and from each other by 
cylindrical insulators 52. As depicted in FIG. 3, this car 
tridge 20 also includes an identi?er, Which is depicted as 
being a bar code 38. Within the cartridge 20, Wires con 
nected at one end to respective terminals on the inside of the 
electrical contacts 48, 50 eXtend through the housing 44 to 
a heating Wire Within a heating element or a sensor insider 
of the tip 42. 

[0031] The bar code 38 provides a readable code or 
information about the particular cartridge 20. In the pre 
ferred embodiment, the bar code 38 provides at least an 
offset value or a product identi?cation number for the 
particular cartridge 20. The reader 24 is able to read the stat 
information from the identi?er 38 and transmits it to the 
CPU 30. The CPU 30 has various look-up tables that store 
many cartridge identi?cation numbers and corresponding 
poWer generation levels. 

[0032] To inform the CPU 30 that the user Wants to use the 
soldering station 10, the identi?er end of the cartridge 
assembly 18 is inserted in the reader 24. In response to the 
information provided by the reader 24, the CPU 30 com 
pares the cartridge information With data stored in the 
look-up tables. If the CPU 30 does not recogniZe the 
cartridge 20, a LED indicator 40 Will display a correspond 
ing signal to inform the user to reinsert a knoWn cartridge 20. 
If the CPU 30 recogniZes the cartridge 20, the CPU 30 
directs the poWer supply 12 to begin a poWer generation 
sequence and the LED indicator 40 Will display a signal 
indicating recognition of the cartridge 20. The poWer supply 
12 provides a variable current and/or manipulates the num 
ber of current pulses in a given period to appropriately 
energiZe the cartridge. An indicator on the poWer supply 12 
Will display a signal corresponding to the recognition by the 
CPU 30 that the cartridge has been appropriately energiZed 
to the point Where the tip has reached its optimal tempera 
ture. 

[0033] To ensure safety and conserve energy, the poWer 
generator 36 Will not transmit current to the cartridge 20 
until the circuit including the poWer supply 12, the connector 
16 and the cartridge 20 is closed. The complete insertion of 
the cartridge 20 into the connector 16 Will close the circuit 
and trigger a How of current from the poWer generator 36 to 
the cartridge 20 through the poWer cable 14. A heating 
element Within the tip 42 of the cartridge 20 generates heat. 
A temperature sensor inside the tip 42 of the cartridge 20 
Will transmit temperature data to the CPU 30 through the 
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poWer cable 14. The temperature display 32 on the poWer 
supply 12 Will shoW the desired tip temperature. The user 
can adjust the desired tip temperature using the set point 
dials 34 to provide a signal to the CPU 30 if the user desires 
a speci?c temperature and the offset information obtained by 
the reader 24 from the cartridge 20 provides the offset 
information to adjust the CPU 30 to adjust the output to the 
cartridge 20. 

[0034] Once the cartridge 20 has been inserted into the 
reader 24, the LED indicator 40 Will be continuously lit to 
provide a visual cue to the operator. The light signal informs 
the user that the poWer supply 12 is programmed for the 
soldering cartridge 20 and the poWer supply 12 is in use. If 
the user removes the cartridge 20 from the connector 16, the 
CPU 30 Will recogniZe that the circuit has been broken and 
reset the poWer generator 36. The LED indicator 40 Will 
blink on and off and current Will not How through the 
connector 16 until the user reinitiates the sequence described 
above, i.e. inserting an identi?able cartridge 20 into the 
reader 24 and then inserting the same cartridge 20 into the 
connector 16. The same steps must be folloWed if the user 
Wants to reuse a removed cartridge 20 or replace it With a 
neW cartridge 20 during the course of soldering in any 
application. 
[0035] The tip 42 of the cartridge 20 can come in many 
shapes and siZes to accommodate the various demands of 
soldering technique. Inside the tip 42 is a heating mechanism 
that is knoWn in the art. Heating mechanisms also contain 
various temperature sensors in addition to many heating 
elements. When the cartridge 20 receives poWer from the 
connector 16, the cartridge 20 Will become hot from the heat 
generated Within the tip 42. The housing 44 of the cartridge 
20 protects the Wires (not shoWn) connecting the electrical 
contacts 48 and 50 in the contact area 46 of the cartridge 20 
to heating mechanisms inside the tip 42. 

[0036] The type and location of the identi?er such as the 
bar code 38 on the cartridge 20 Will depend on parameters 
particular to the technology used. In the preferred embodi 
ment, the identi?er is the bar code 38. The bar code 38 is 
preferably located near the distal end of the housing 44 to 
minimiZe the harmful effects from the heat generated inside 
the tip 42. In alternative embodiments, the constraints of the 
particular technology used for the identi?er may require a 
different placement. Moreover, the identi?er could utiliZe 
other technologies such as optical scanning, magnetism, 
RFID, memory devices, or other contact and contact-less 
means to transfer information to an appropriate reader 
associated With the poWer supply 12. 

[0037] It should be noted that a user could insert either the 
cartridge 20 by itself or the cartridge assembly 18 into the 
reader 24 in the preferred embodiment. HoWever, as a 
practical matter and for safety reasons, it is preferable if the 
user does not physically touch the cartridge 20. This pre 
vents contamination of the cartridge 20 With oils and mois 
ture from human contact. It is preferred if the user grips the 
handle 22 to manipulate the cartridge 20. 

[0038] The LED indicator 40 is not restricted to its limi 
tations in the preferred embodiment. In the preferred 
embodiment, the LED indicator 40 includes a light emitting 
diode (“LED”) (as described beloW) located Within the 
connector 16. In alternative embodiments, the LED indicator 
40 can include various colored diodes, Where each color and 
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each color pattern has an associated meaning. For example, 
a green light could mean that the cartridge 20 is ready to use, 
Whereas a red light could mean that the CPU 30 has not 
recogniZed the identi?er 38 and/or that the poWer supply 12 
has not begun transmission of poWer to the connector 16. It 
is also contemplated that various blinking and other on/off 
patterns could be used to display information. Also, it is not 
absolutely necessary to use diodes in the LED indicator 40. 
Other light producing mechanisms such as ?ber optics can 
be used to display light patterns. The location of the LED 
indicator 40 does not necessarily need to be Within the 
connector 16, as long as the LED indicator 40 is located 
someplace on the soldering system 10 Where it is visible to 
the operator, the exact location is variable. 

[0039] FIG. 4 depicts a cross-sectional vieW and a side 
vieW of the connector 16 of the poWer cable 14. The 
connector 16 has a cylindrical sleeve 62 Which slopes 
inWard to seal against the insulator of the poWer cable 14. A 
cord bush 60 may be inserted betWeen the cylindrical sleeve 
62 and the insulator of poWer cable 14 to ensure that the 
poWer cable 14 is not easily removable from the connector 
16. A ?rst Wire 76 from Within the poWer cable 14 is 
connected to a LED 64. Additional Wires 78 and 80 connect 
to the pair of Wiping contacts 68 that supply current to 
electrical contacts 48 and 50 on the cartridge 20. The LED 
64 is positioned Within an indicator WindoW 66. The LED 64 
and the LED indicator WindoW 66 form the LED indicator 
40. The LED 64 turns on and off according to the signals sent 
from the CPU 30. The cylindrical sleeve 62 extends past the 
LED 64 to an end 70 de?ning a cylindrical opening 72 
adapted to accept the contact area 46 of the cartridge 
assembly 20. The cylindrical sleeve 62 is preferably made of 
a hard, non-?exible material designed to insulate the outside 
grip area. 

[0040] FIGS. 5, 6, and 7 depict a front vieW, side vieW and 
cross-sectional vieW of the reader 24 respectively. The 
reader 24 includes an opening 90 into Which a cartridge 
assembly 18 is inserted. The internal components of the 
reader 24, Which are best illustrated in FIG. 7, include a 
plurality of sensors 92 and a tip sensor sWitch 94 mounted 
in an assembly 96. In the exemplary embodiment, the 
sensors 92 are simple bar code detectors, one sensor for each 
potential line of bar code. In alternative embodiments, only 
one sensor may be necessary or the sensors may use different 

technology, such as optical scanners, magnetics, RFID, 
memory devices, or other contact and contact-less means to 
receive information from the identi?er. The tip sensor sWitch 
94 detects Whether the cartridge assembly 18 has been fully 
inserted into the reader 24 and triggers the actuation of 
sensors 92. 

[0041] As shoWn in FIGS. 8 and 9, the contact area 46 of 
cartridge 20 of the cartridge assembly 18 is inserted into the 
reader 24 opening 90 until the end of the cartridge 20 
triggers the tip sensor sWitch 94. Once the tip sensor sWitch 
94 is activated as depicted in FIG. 9, the sensors 92 begin 
transmitting information to the CPU 30. If the cartridge 
assembly 18 is removed, the tip sensor sWitch 94 is deac 
tivated, Which further deactivates the sensors 92. 

[0042] In the preferred embodiment, the reader 24 is 
located in the poWer supply 12. HoWever, in alternative 
embodiments, the reader 24 can be located anyWhere Within 
the soldering system 10 as long as there is a means of 

May 15, 2003 

communication for the data received by the reader 24 and 
transmitted to the CPU of the poWer supply 12. 

[0043] Having thus described different embodiments of 
the invention, other variations and embodiments that do not 
depart from the spirit of the invention Will become readily 
apparent to those skilled in the art. The scope of the present 
invention is thus not limited to any one particular embodi 
ment, but is instead set forth in the appended claims and the 
legal equivalents thereof. 

What is claimed is: 
1. A soldering system comprising: 

at least one soldering cartridge having a soldering tip and 
an identi?er to identify the poWer requirements of said 
soldering tip; 

a poWer supply to provide poWer to said at least one 
soldering cartridge, said poWer supply being capable of 
generating variable levels of poWer for different sol 
dering cartridges; and 

an identi?er reader communicatively coupled to said 
poWer supply and capable of reading said identi?er of 
said at least one soldering cartridge to obtain and 
provide information about the poWer requirements of 
said soldering tip to said poWer supply. 

2. The soldering system of claim 1, further comprising: 

a poWer cable to couple said at least one soldering 
cartridge to said poWer supply. 

3. The soldering system of claim 1, Wherein said identi?er 
on said at least one soldering cartridge is a bar code. 

4. The soldering system of claim 3, Wherein said reader 
coupled to said poWer supply is a bar code reader. 

5. The soldering system of claim 1, further comprising: 

means for monitoring the temperature of said soldering tip 
and adjusting the poWer output level of said poWer 
supply to a preset temperature for said soldering tip. 

6. The soldering system of claim 1, Wherein said poWer 
supply uses information from said identi?er to determine the 
appropriate level of poWer to be provided to said soldering 
cartridge. 

7. The soldering system of claim 1, Wherein said poWer 
supply further comprises: 

means for retrieving data on said at least one cartridge 
based upon information provided by said identi?er. 

8. The soldering system of claim 1, Wherein said poWer 
supply further comprises: 

means for converting data from said identi?er into 
instructions for said poWer supply to control the poWer 
output of said poWer supply. 

9. The soldering system of claim 1, further comprising: 

an elongated conductor cable having at least tWo electrical 
conductors extending from a ?rst end to a second end; 

a connector coupled to said ?rst end of said conductor 
cable, said connector adapted to receive the soldering 
cartridge; 

a display element to provide an indication of an opera 
tional parameter of the soldering cartridge; and 

an electrical connector coupled to said second end of said 
conductor cable, said electrical connector including 
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contacts attached to respective of said at least tWo 
electrical conductors to couple said power cable to the 
poWer supply. 

10. ApoWer cable for use in a soldering system to couple 
a soldering cartridge to a poWer supply, said poWer cable 
comprising: 

an elongated conductor cable having at least tWo electrical 
conductors extending from a ?rst end to a second end; 

a connector coupled to said ?rst end of said conductor 
cable, said connector adapted to receive the soldering 
cartridge; 

a display element to provide an indication of an opera 
tional parameter of the soldering cartridge; and 

an electrical connector coupled to said second end of said 
conductor cable, said electrical connector including 
contacts attached to respective of said at least tWo 
electrical conductors to couple said poWer cable to the 
poWer supply. 
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11. The poWer cable of claim 10, Wherein said display 
element is a light emitting diode. 

12. The poWer cable of claim 10, Wherein said display 
element is located on said connector. 

13. The poWer cable of claim 10, Wherein said display 
element further comprises: 

means for displaying various signals received from said 
poWer supply. 

14. The poWer cable of claim 10, Wherein said poWer 
cable further comprises a Wire adapted to bi-directionally 
transfer information between the soldering cartridge and the 
poWer supply. 

15. The poWer cable of claim 10, Wherein said poWer 
cable further comprises: 

a pair of Wires capable of transferring current from said 
poWer supply to said soldering cartridge. 


