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[57] ABSTRACT 
An improved solder is provided by imbedding solder 
with metallized ?bers. The improved solder is then used 
to bridge a nonmetallic gap between two separated 
metallic surfaces by placing the improved solder on the 
gap and then applying heat to cause the improved sol 
der to melt and flow and bridge the gap and connect the 
two separated metallic surfaces. 

24 Claims, 1 Drawing Sheet 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more speci?c information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. 
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METHOD OF USING AN IMPROVED SOLDER TO 
BRIDGE A NONMETALLIC GAP BETWEEN 
METALLIC SURFACES, SAID IMPROVED 
SOLDER, AND AN IMPROVED SOLDER 

CONNECTION TO BRIDGE A NONMETALLIC 
GAP BETWEEN METALLIC SURFACES 

GOVERNMENT INTEREST 

The invention described herein may be manufac 
tured, used, and licensed by or for the Government for 
governmental purposes without the payment to me of 
any royalties thereon. 

FIELD OF INVENTION 

The invention relates in general to an improved sol 
der and to a method of using the improved solder to 
bridge a non-metallic gap between metallic surfaces and 
in particular to a solder irnbedded with metallic ?bers 
and to a method of using the solder imbedded with the 
metallic ?bers to bridge the nonmetallic gap and con 
nect the two separated metallic surfaces. 

BACKGROUND OF THE INVENTION 

Currently, electrical solder connections are made 
with a lead/ tin or other metal alloy. Problems exist with 
this method. That is, solder will only adhere to metal 
lized surfaces as for example, copper. Moreover, solder 
exhibits cohesion effects that tend to make the solder 
form into globs. Then too, solder is typically “soft” 
(that is, malleable). The ?rst two effects make it dif?cult 
to bridge nonmetallic gaps greater than 0.1 millimeter 
between metallic surfaces. The third effect makes the 
connection weak or of low tensile and shear strength. 

SUMMARY OF THE INVENTION 

The general object of this invention is to provide an 
improved solder that can bridge a nonmetallic gap be 
tween metallic surfaces or electronic components that 
ordinarily cannot be bridged with conventional solder. 
Another object of the invention is to add structural 
strength to electronic component solder connections. A 
still further object of the invention is to provide an 
improved solder that can bridge the non metallic gaps 
between metallic surfaces such as circuit ground planes 
and circuit board traces, and that can join electronic 
components to circuit boards where a non metallic gap 
may exist originating from misshaped, positional or 
placed components. 

It has now been found that the aforementioned ob~ 
jects can be attained by providing an improved solder 
wherein a conventional solder such as an alloy of 60 
percent lead and 40 percent tin is embedded or rein 
forced with metallized ?bers. The improved solder is 
then used to bridge the non metallic gap between two 
separated metallic surfaces by placing the improved 
solder on the gap and then applying heat to cause the 
improved solder to melt and flow and bridge the gap 
and connect the two separated metallic surfaces. 
The ?ber composition can be varied from solid metal 

lic ?bers to metallized nonmetallic ?bers. The ?bers can 
be varied in width from 0.01 millimeter to l millimeter, 
and in length from 1 mm to 50 mm. The cross sectioning 
shape of the ?ber can be circular, triangular, or ribbon 
like. Fiber orientation can be either random or aligned 
along a preferred axis. The percentage of metallic ?ber 
to solder can range from about 1 to about 50 percent by 
volume. The improved solder can be manufactured in 
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many forms. It can be con?gured into a wire, bar, or 
paste. 
The improved solder is made as is conventional sol 

der with the addition of the metallized ?bers before the 
solder is drawn into ?nal form. 

Then, when a nonmetallic gap exists in between two 
metallic surfaces and an electrically conductive connec 
tion must be made, the improved solder is used in place 
of conventional solder. When the solder melts across 
the two metallic surfaces, the ?bers bridge the nonme 
tallic gap and form an electrical connection. This con 
nection is also stronger than the connection of conven 
tional solder. 
The improved solder can be used to bridge nonmetal 

lic gaps in metallized, as for example, copper surfaces in 
electronic circuit tracers and components. The im 
proved solder also adds strength to previously soft and 
weak solder connections. 
The essence of the invention lies in the addition of 

non melting metallized ?laments to conventional sol 
ders and the use of the resultant improved solder to 
bridge gaps wider than possible with conventional sol 
der. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A conventional solder, as for example, an alloy of 60 
weight percent lead and 40 weight percent tin is imbed 
tied with steel fibers having a diameter of 3 mils and i" 
in length before the solder is drawn into ?nal form. 
Fifteen to 20 volume percent of the improved solder is 
made up of ?bers and seventy ?ve to 60 volume percent 
of the improved solder is lead-tin alloy. 
The improved solder is then used to bridge a nonme 

tallic gap from O to g inch in width between two copper 
clad circuit boards. 

DESCRIPTION OF THE DRAWING 

FIG. 1 shows an attempt at soldering a gap with 
conventional solder. 
FIG. 2 shows the same gap as in FIG. 1 except that 

the gap is bridged with the improved solder. 
FIG. 3 shows the improved solder. 
Referring to FIG. 1, metallized surfaces 10, 12, are 

separated by a nonmetallic gap 14. Conventional solder 
16, and 18 is placed across the metallized surfaces 10, 
and 12 and heat is applied to melt the solder, 16 and 18. 
When the solder melts, it tends to glob into two separate 
balls because of cohesive forces and the gap, 14 between 
the two metallized surfaces 10, and 12 remains. Only 
when the diameter of the glob becomes as large as the 
gap, 14 will it bridge the gap. This requires an excessive 
amount of solder. 

Referring to FIG. 2, the two metallized surfaces 10, 
and 12 have a nonmetallic gap, 14 between them. Im 
proved solder, 20 is placed on the gap, 14. Heat is ap 
plied and the improved solder, 20 ?ows. As the non 
melting metallic ?bers in the improved solder, 20 have 
a higher melting point than the solder, metallic ?bers 
bridge the gap, 14 and the improved solder, 20 connects 
the two separated metallic surfaces, 10 and 12. The 
metallic ?bers provide metal surfaces that satisfy the 
cohesive forces of the improved solder, 20 and provide 
ample locations for the improved solder to flow or 
“wet.” The cohesive forces of the improved solder 
stretch out the ?bers across the gap to yield a planar 
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bridge gap; that is, the gap below the metal does not ?ll 
with solder. 

Referring to FIG. 3, the improved solder, 20 includes 
solder imbedded with metallic as, for example gold, 
silver, or copper ?bers. These ?bers can be composed of 
any metallic material that the solder will stick to, and 
the metallic ?bers can be of varying diameter and 
length to suit the application. For example, the length of 
the ?ber can be varied depending on the width of the 
gap being traversed. The ?bers can be randomly ori 
ented or given a preferred orientation. The solder com 
position can also be varied using combinations of lead, 
tin, silver, indium, etc. Flux can also be added to the 
solder core to help flow the solder onto the metallic 
surfaces. 

I wish it to be understood that I do not desire to be 
limited to the exact details of construction shown and 
described for obvious modi?cations will occur to a 
person skilled in the art. 
What is claimed is: 
1. An improved solder comprising solder imbedded 

with metallic ?bers. 
2. An improved solder according to claim 1 wherein 

the metallic ?bers are solid metallic ?bers. 
3. An improved solder according to claim 1 wherein 

the metallic ?bers are metallized nonmetallic ?bers. 
4. An improved solder according to claim 1 wherein 

the ?ber is composed of any metallic material that the 
solder will stick to. 

5. An improved solder according to claim 4 wherein 
the ?ber is of varying widths and shapes. 

6. An improved solder according to claim 4 wherein 
the ?bers are randomly oriented. 

7. An improved solder according to claim 4 wherein 
the ?bers are aligned along a preferred axis. . 

8. An improved solder according to claim 4 wherein 
the percent of metallic ?bers to solder can range from 
about 1 to about 50 percent by volume. 

9. Method of bridging nonmetallic gaps between two 
separated metallic surfaces using an improved solder 
comprising solder imbedded with metallized ?bers, said 
method comprising placing the improved solder on the 
gap and then applying heat causing the improved solder 
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to melt and flow and bridge the gap and connect the 
two separated metallic surfaces. 

10. Method according to claim 9 wherein the metal 
lized ?bers are solid metallic ?bers. 

11. Method according to claim 9 wherein the metal 
lized ?bers are metallized nonmetallic ?bers. 

12. Method according to claim 9 wherein the ?ber is 
composed of any metallized material that the solder will 
stick to. 

13. Method according to claim 12 wherein the ?ber is 
of varying widths and shapes. 

14. Method according to claim 12 wherein the ?bers 
are randomly oriented. 

15. Method according to claim 12 wherein the ?bers 
are aligned along a preferred axis. 

16. Method according ‘to claim 12 wherein the per 
cent of metallized ?ber to solder can range from about 
1 to about 50 percent by volume. 

17. An improved solder connection that bridges non 
metallic gaps between metallic surfaces, said improved 
solder connection comprising solder imbedded with 
metallized ?bers. 

18. An improved solder connection according to 
claim 17 wherein the metallized ?bers are solid metallic 
?bers. 

19. An improved solder connection according to 
claim 17 wherein the metallized ?bers are metallized 
nonmetallic ?bers. 

20. An improved solder connection according to 
claim 17 wherein the ?ber is composed of any metal 
lized material that the solder will stick to. 

21. An improved solder connection according to 
claim 20 wherein the ?ber is of varying width and 
shapes. 

22. An improved solder connection according to 
claim 20 wherein the ?bers are randomly oriented. 

23. An improved solder connection according to 
claim 20 wherein the ?bers are aligned along a pre 
ferred axis. _ 

24. An improved solder connection according to 
claim 20 wherein the percent of metallized ?ber can 
range from about 1 to about 50 percent by volume. 

* t i it t 


