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My invention relates in general to resistance 
umits and heating units, and more particularly to 
precision resistance unitS and heating units em 
ploying a thin film on a nonconductive carrier. 
However, for the sake of eXpediency and clear 
ness the folloWing description Will be made With 
reference to a precision resistance unit, but Will be 
understood to include resistance heating units as Well. 
The basic conception of applyinga thin metallic 

film upon a nonconductive carrier to serve as a 
resistance unit, has long been known. Although 
metal itself is Well known for its good conductive 
properties, it is applied in such exceedingly thin 
coating, that in fact only a limited amount of 
electricity can be conducted thereby, and the unit 
therefore, serves effectively as a resistor. How 
ever, it has been exceedingly difficult to obtain a 
continuous metallic film of Suitably thin dimen 
sions which would adhere properly to the carrier, 
be evenly dispersed, and resist deterioration dur 
ing use. Further, methods Which are known to 
day for applying thin metallic film to a non-con 
ductive carrierare eXpensive, difficult to control, 
and in particularare not adapted to producing a 
resistance unit of a relatively loW ohmic Value 
Without transgressing the boundary and becom 
inga conductori. e. offering exceedingly low frac 
Èional ohmic resistance Values. 
"Therefore, an object of my invention is to con 

struct a metallic film resistance unit, possessing 
all the qualifications of a precision resistor. 

Another object of my inVention is to construct 
a resistance element by automatically depositing 
a thin alloy film of metal lupon the surface of a 
non-conductive carrier. 
Another object of Imy inVention is to construct 

a resistance element by coating a non-conductive 
carrier with a mixture of two ormore thermally 
decomposable metallic compounds and heating 
same to atomically deposita thin alloy film of the 
metals upon the non-conductive carrier and to 
drive off and remove the residual decomposition products. 
Another object of my invention is to provide a 

method of controlling the thickness of the thin 
metal alloy film deposited upon the non-Con 
ductive carrier. w 

Another object of my invention is to provide 
a resistance unit employing a thin alloy film of 
metal upon the surface of a non-conductive car 
rier which has an ohmic resistance from a frac 
tion of an ohm to a value running into several 
hundreds of ohms. 
Another object of my invention is the method 
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2 
for constructing a low ohmic value metallic al 
loy resistance unit in which the temperatute co 
efficient of resistance may be controlled by the 
selection of the percentages of the various metals 
constituting the thin alloy film. 
Another object of my invention is the method 

of producing a resistance unit of a thin alloy 
film upon a non-conductive carrier by the selec 
tion of at least tWo metals to be deposited on the 
non-conductive carrier Which Will forman alloy 
in order that higher proceSSing temperatures 
may be used without driving of the metal of the 
film and causing discontinuities to raise the re 
Sistance of the unit. 
Other objects and a fuller understanding of 

my invention may be had by referring to the 
folloWing description and claims, taken in con 
junction With the accompanying draWings, in 
Which: 

Figure 1 shows a longitudinal view of the re 
sistance unit embodying the features of my in 
Vention, partly in Section along the lines - i of Figure 8; 

Figures 2 to 8 inclusive, show the steps by Which 
my improVed alloy resistor is constructed, the 
Figure 8 being a Section taken transversely to the 
terminal connection; 
Figure 9 is a Side eleVational View of a plate 

type resistor Which may be used as a heating ele 
ment; and 
Figure 10 is a cross-Sectional View taken along 

the line i O-i) of Figure 9. 
With reference to the Figure 1, my resistance 

unit comprises a non-conductive carrier 10, a 
thin metal alloy film il deposited upon the outer 
surface of the non-conductive carrier 10, a body 
of thin metal depositi i 2 upon each end portion of 
the thin metal alloy film , and a terminalmem 
ber 3 haVing a lead i 4 connected to the body of 
the thin metal deposit 2 upon each end of the resisto'. 
The non-conductive carrier i 0 may be con 

structed of any suitable material and may com 
prise a rod ora hollow tube as shown in Figure 2 
and be made of ceramic material Which Will With 
stand thermal shock and Which possesses a very 
low moisture absorbing characteristic. In actual 
practice, I find that a ceramic material like Iso 
lantite orits equivalentis Suitable and preferable 
for resistors. A material that Will Withstand 
thermal shock and stand up under high tempera 
ture is required for units used for heating. 
The thin metal alloy film il is atomically 

deposited upon the outer Surface of a non-con 
ductive carrier O by coating the outer Surface 
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with a mixture of at-least. two organo-com 
pounds of a substantially stable and substar 
tially non-OXidizable metal and heating the Sane. 
By non-oxidizable metal is meant a metal which 
is normally resistant to Oxidation at a tempera 
ture which is Sufficient to cause the rapid OXi 
dation of carbonaceous materials. Before appy 
ing the organo-compound mixture to the ceramic 
tube 0, the Outer Surface is subjected to a de 
greasing or cleaning operation. This may be 
done by the Suspending Or immersing of the 
ceramic tube in a solution containing 50% carbon 
tetrachloride and 50% ethylene dichloride by 
volume, or a boiling Solution of trisodium phOS 
phate may be used, and the tube suspended 
therein for approximately ten minutes. There 
after, the non-conductive carrier is permitted to 
air dry before being subjected to the film forming 
operation. It is understood of course, that nu 
merous other chemical cleaning agentS are 
adapted foruse in the cleaning operation and the 
foregoingare cited only by way of example. It is 
usually necessary to wash the ceramic tubes five 
or six times in clear running Water before dry 
ing in order to remove excess cleansing solution. 
Upon the drying of the ceramic tube i0, a thin 

coating of the mixture of organo-compounds 
comprising organic resinates of stable and Sub 
stantially non-oxidizable metals is applied to the 
ceramic tube by either dipping, brushing or 
spraying. The term “substantially stable and 
Substantially non-oxidizable metalº comprises 
those metals principally of the noble group al 
though not limited thereto. The metal must re 
main substantially stable and be substantially 
non-oxidizable under high temperatures sufficient 
to burn out any residue or decomposition prod 
ucts remaining after the decomposition of the 
metalupon the ceramic tube. Under the general 
class of compounds known as the resinates, are 
included the constituents of natural occurring 
resinates, resin eXudations from trees, and Syn 
thetic preparations. In preparing my metallic 
organo-compounds for the mixture, the metal is 
substituted into or added to the organo-resinate. 
Of the metals, I find that palladium, platinum, 
gold and silver are among the metals Which may 
be substituted into oradded to the resinate giving 
the respective metal resinate. My invention Will 
hereinafter be described in connection with gold 
and palladium resinate but it Will be understood 
that it includes similar stable and non-Oxidizable 
metals or equivalents. Also, my invention is 
broad enough in scope to include other types of 
compounds which may not be organic in nature, 
and Which may result in volatile decomposition 
products, or decomposition products of a natur 
other than that of being carbonaceous. 
The resistance for a definite size resistor as 

produced by this invention is loWer than that 
produced by my Patent No. 2,281843. The low 
ohmic values are produced in this invention by 
the combination of physical properties of two 
metals, in this illustration-gold and palladium. 
It is found that by combining gold and palladium 
resinate in such proportions as would produce 
an alloy film containing 72% gold and 28% palla 
dium as an example, the resistance obtained 
Was between 05 ohm and 1 ohm When the film 
was deposited on a ceramic tube one inch long 
and g of an inch in diameter. Whereas, for the 
same size tube, palladium gave a minimum value 
of substantially 1000 ohms and platinum gave a 
minimum value of substantially 10 ohms. Even 
with very careful work, gold Was found to bevery 
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difficult to apply to the carrier, and a minimum 
value of 5 ohms Was obtained. The reason for 
the minimum values does not seem to be thesame 
for all metals. In the case of gold which is a 
highly non-OXidizable material, it Was found that 
temperatures used to burn off the residual car 
bonaceous material vaporized portions of the eX 
tremely thin atomic deposit of gold. Therefore, 
discontinuities Were encountered Which tend to 
increase the ohmic value of a gold resistor high 
above the value whichit should obtain. On the 
other hand, palladium is found to OXidize to a 
certain percentage of the total palladium presenti, 
and tends to reach an equilibrium at that point. 
Therefore, When using palladium on a carrier, an 
extremely low ohmic value could not be obtained 
because of this described equilibrium. However, 
palladium normally has a high vapor pressure at 
the processing temperatures and therefore, does 
nottend to vaporize from the carrier. The direct 
interaction between tWo alloyable materials, as 
set forth herein, appear to stabilize one another 
and produces highly desirable effects. 
Another very desirable feature accomplished by 

the alloying of two metals having different prop 
erties, is the control of the temperature coeffi 
cient of resistance. Resistors made With pure 
gold film are found to have a high positive tem 
perature coefficient of resistance. On the other 
hand, When making resistors of palladium film, 
it is found that With an increase in the amount 
of palladium, as before described, an increase in 
the amount of Oxide of palladium is formed. 
This oxide of palladium is found to produce a 
high negative temperature coefficient of resist 
ance. Therefore, by the variation of the amount 
of palladium and gold in the alloy film, the nega 
tive and positive coefficient of resistance can be 
balanced one against the other to produce a re 
sistor having exactly the desired amount of tem 
perature coefficient. 
By Varying the percentage of gold in the alloy 

of this example, from substantially 1% to sub 
stantially 99% of the total, it was found that the 
temperature coefficient of resistance could be con 
trolled Within a range from Substantially minus 
5% to substantially positive 5% of the Zero tem 
perature coefficient of resistance. 

It is difficult to obtain a commercially feasible 
resistor by applying a substantially saturated 
mixture of the metallic resinate, Without an ap 
propriate carrier or thinner, to the ceramic car 
rier. Even though attemptsto apply by brushing 
or dipping a substantially Saturated mixture of 
the resinate, in the absence of a thinner, as thin 
ly as possible upon the carrier, yet the atomically 
deposited metallic alloy film results in too great 
a thickness to give the desired ohmic value of re 
sistance. A thinner functions as a medium for 
carrying the resinate, so that the said resinates 
are evenly distributed or dispersed in an eVen 
coating upon the ceramic carrier 0. That is to 
say, the organoresinates are usually dispersed in 
the carrier or thinner, and When applied to the 
ceramic carrier gives in effect, a reduced amount 
of the metal. Of the Suitable thinners, Ifind that 
a compounded thinner as disclosed in my appli 
cation for Letters Patenti filed concurrently here 
With, entitled “Thinner for organoresinateº is 
quite satisfactory. This thinner (or solvent as 
the case may be) is comprised substantially of 
two relatively high boiling. ketones coupled byan 

, intermediate agent, and supplemented by a tacky 

75 
oxidizable material. Namely, the thinner is com 
prised of from 5% to 20% acetophenone, 10% to 
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30% fenchone, 10% to 25% nitrobenzene, and 
the remainder pinene orits equivalent, which 
may be turpentine of the steam distilled variety. 
In the practice of my invention, a good thin metal 
alloy film is obtained by adding a sufficient 
amount of the thinner to the mixture of res 
inate so that the amount of metal is substan 
tially 1% of the total thin mixture. 
Upon decomposition, the metals of metallo 

organasols tend to precipitate therefrom in the 
form of minute flakes. These minute flakes have 
a tendencyto curi at their edges and therefore be 
out of contact with its neighboring flakes. In 
other Words, if the flakes are not held tightly to 
the carrier during the manufacturing Steps they 
will not be bonded thereto asone continuous film, 
but Will have many interruptions in the con 
tinuity thereof Whichtendto cause a higher value 
of resistance. Therefore, the turpentine is add 
ed to the thinner to produce an oxidized binder 
Whereby after the thinner has dried and the or 
ganasols decomposed, the fiakes are tightly held 
against the carrier until they can be bonded thereto. 
After the coating comprising the mixture of 

resinates and the thinner, Which is represented 
by the reference character 20, in Figure 3, is ap 
plied to the ceramic carrier 10, it is then permit 
ted to dry in air for about 30 minutes at a tem 
perature of approximately 20° to 25° centigrade. 
The thickness of the coating is exaggerated in the 
drawing. Upon drying, the ceramic carrier and 
coating is given a first stage of heat treating to 
effect therma decomposition of the metallic 
resinates and deposit the metals upon the car 
rier. The precipitation of the pure metals from 
the resinate mixture starts at temperatures rang 
ing anywhere from approximately 200° centigrade 
to 400º centigrade, The time Was found to vary 
anywhere from 15 to 30 minutes, depending upon 
the Surface area, of the ceramic carrier and the 
thickness of the applied coating. When using 
organo-resinates, the precipitation of the metals 
is accompanied by the formation of ash or de 
composition product on the carrier mixed With 
the pure metal Which comprises essentially car 
bon and is represented by the reference charac 
ter 2i in Figure 4. At this stage, the turpentine 
is Oxidized into a tough film to hold the precipi 
tated metal tightly to the carrier. 
The Second stage heating is to completely OXi 

dize the ash or residue and to drive off any Vola 
tile decomposition products as Well as to inSure 
a complete precipitation of the Virgin metals. 
The second stage heating may range fron. 403° 
centigrade to 750° centigrade for about One hour. 
The Figure 5 shows the ceramic tube after the 
residue is thoroughly oxidized and removed by 
volatilization toleave the thin alloy film il which 
may be characterized as the basic resistance. 
The metallic film possesses unusually good bond 
ing properties. In fact, the metal bonding char 
acteristic is such that the only means of removal 
from the ceramic carrier is by grinding. The 
ceramic and the deposited metas are Virtually O8. 

The next general series of StepS in my proceSS 
is to connect the terminal members 13 having 
leads i 4 to the end portions of the thin metal 
film ii. Todo this, I first deposit a body of thin 
metal 12 upon the end portions of the alloy film 
A asshown in Figures 1 and 7. The body of the 
thin metal i 2 may be physically deposited upon 
the end portions of the alloy film Il by coating 
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6 
as indicated by the reference character 22 in Figure 6 and heating the same at approxinately 
500º centigrade to 600° centigrade for 30 minutes or thereabouts. i 
After the band of silver 2 is deposited about 

the end portions, the terminai members 3 com 
prising preferably thin strips of copper metal 
are clampedthereon as shown in Figures land 8, 
making a good electrica contact With the silver. 
The terminal members i 3 may be securely 
clamped about the silver deposit by fastening the 
free ends togetherby means of a rivet 5. The 
leads i 4 maybe connected totheterminalmembers 
3 by the same rivets that holdthe free end of the 
terminal members 3 together. The connection 
at the rivet mayalsobe Soldered. 
The silver is ideally suited in this part of the 

process since it possesses a low themo-electric 
effect againsteither the alloy or the copper metal 
of the terminalmembers. This type of contactis 
of extremely low resistance, thus reflecting its 
advantages in producing a resistor possessing a 
minimum noise and voltage characteristic. 
To complete the resistance unit, it may or may 

not be spiralled depending upon the resistance 
value desired. This spiralling procedure haS the 
effect of increasing the total effective resistive 
path and by doing so increases the resistance 
value of the unit manifold. As an example, a re 
sistance having a basic value of 100 ohms When 
ground with a helical path equally along the pe 
riphery of the carrier for a period of 5 revolutions 
will produce a controlled value from 1000 to 
10,000 ohms. Therefore, by utilizing five or siX 
basic values a great number of various resistance 
values are possible. The resistor is thengiven a 
coat of moisture-proof lacquer Which When dried 
completes the process. In my invention, the 
heating to burn out the ash or residue is beloW 
the melting point of the precipitated metal and 
also below the oxidizing temperature of the metal, 
giving a good stable and continuous film. 
The initial basic resistance value of the alloy 

film ti may be controlled by the number of coats 
applied to the ceramic carrier or by varying the 
amount of the metallic resinates in the applied 
coating. In the event an additional number of 
coatings are applied, they may be added at dif 
ferent stages in the process. As a first example, 
the additional coatings may be applied on top of 
the coating 20 in Figure 3, after each applied 
coating is allowed to dry. After the several coat 
ings are dried, the process is then carried out as 
above explained. As a second example, an addi 
tional coating may be applied on top of the coat 
ing 2 in Figure 4, which means that tWo first 
stage and one second stage firings are required. 
Under the second example, any number of coat 
ings may be applied by repeating the procedure. 
After the additional coatings have been added 
under the second example, the general proceSS is 
then completed as previousy described. AS a 
third example, an additional coating may be ap 
plied on top of the metal film li in Figure 5, 
Which means that two first stage and tWo Second 
stage firings are required. Under the third ex 
ample, any number of coatings may be applied 
by repeating the procedure. After the addi 
tional coatings have been added under the third 
example, the general process is then completed aspreviously described. 
With reference to the Figure 9, I illustrate a 

substantially flat plate unit, which may be made 
by my improved method. The Figure 10 is a the end portions with a band of colloidal silver 75 cross-sectional View taken along the lines 0-0 
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of Figure 9. In this embodiment of my inven 
tion, the figure 30 indicates a substantially fat 
plate non-conductive carrier having a thin me 
tallic alloy coating 3 thereon. Although the 
coating 3 is illustrated as being on both sides of 
the carrier 30, it is understood that this coating 
may be placed on only one side thereof if de 
sired. A body of thin metal deposit 32 isplaced 
upon each end portion of the metal alloy film 
3, and terminal members 33 having lead wires 
34 are connected to the body of the thin metal 
deposit 32 upon each end of the unit. In al re 
spects, the method of producing a unit of this 
type is substantially similar to that described in 
connection with the tubular type. It has been 
found, that a construction of the type illustrated 
in Figure 9 is suitable for a resistance unitor as 
a heating unit. When properly constructed, this 
plate type unit was found to radiate sufficient 
heatto serve asa toaster unit, Oras a heater unit. 
However, it is noti essential to provide leads as 
described. The unit may be provided to insert 
into suitable clipsif desired. 
Due to the fact that the conducting medium of 

my invention is metal, many of the difficulties 
arising from the use of carbon Were completely 
eliminated. The first of these deficiencies Was 
temperature coefficient of resistance. It is Well 
known that carbon possesses a negative tempera 
ture coefficient, a factor partly responsible for 
resistorfailures When subject to normal or twice 
rated Wattage. 
Since gas carbon is now chiefly employed in 

carbon composition type resistors, it exerts a cer 
tain amount of influence upon the Water repel 
lency of the manufactured unit. Since gas car 
bonis hygroscopicit prevents the manufacture of 
a resistor possessing a stable shelf life ora low 
humidity characteristic, even if thoroughly im 
pregnated in Waxunder reduced pressure. 

Furthermore, since the conventional carbon 
composition resistor is an admixture of carbon 
and a bonding agent, usually a polymerizable 
resin, itismore Orless prone to carbonization and 
therefore deterioration while under the influence 
of heat, a factor chiefly responsible for resistor 
failure. 
By Virtue of the bonding medium and count 

less particles of carbon that do not contribute 
towards the resistance value (undispersible con 
ductor) hundreds of minute capacities are 
formed which exert a pronounced influence upon 
the high frequency characteristic of the unit. 

All the above shortcomings of the carbon type 
resistor were completely rectified by the metal 
film resistor. 
The new resistor not only possessed all the de 

sirable electrica characteristics of a Wire Wound 
unit, but for a given value and wattage rating 
Was one-tenth the size, a factor of commercial 
importance. 
The most difficult steps encountered in fabri 

cating a resistor of the type were the following: 
(1) The applied metallic organo-film had to be 

evenly distributed over the Surface of the car 
rier, otherwise areas of uneven density appeared 
over the periphery of the unit and caused erratic 
resistance fluctuations during the spiralling op 
eration. 

(2) Temperatures had to be carefully con 
trolled otherwise nonadhering or only party ad 
hering metallicfilms resulted, 

(3) The deposited metallic film ?i had to be 
of Sufficient thickness to prevent discontinuous 
electrical paths resulting from a difference in the 
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8 
linear coefficients of expansion of the metal film 
and the ceramic carrier. (4) Holding the deposited metallic flakes in 
place unti bonded to the carrier. 

(5) The control of the temperature coefficient 
ofresistance. 
While II have described my invention with ref 

erence to resistance units and heaters, itis essen 
tially a current conducting element and is not 
limited in scope to resistance units and heaters 
as commOnly defined in the commercial industry. 
Although I have described my invention with 

a certain degree of particularity, it is understood 
that the present disclosure has been made only 
by Way of example and that numerous changes in 
the details of construction and the combination 
and arrangement of parts may be resOrted to 
without departing from the spirit and the scope 
of the invention as hereinafter claimed. 

I claim as my invention: 
1. The process of constructing a metallic film 

on a non-conductive carrier, comprising provid 
ing a mixture of at least two metallic organo 
compound resinates of substantially stable and 
non-oxidizable alloyable metals, adding a thinner 
to the mixture to evenly distribute said resinates, 
said thinner comprising substantially 5% to 20% 
acetophenone; 10% to 25% nitrobenzene; 10% 
to 30% fenchone; and the remainder being a 
compound selected from the class consisting of 
pinene orturpentine, coating the non-conductive 
carrier with the thinned mixture, drying the 
coated carrier, and thereafter heating same to 
decompose the organoresinates and precipitate 
the metals therefrom as an alloy upon the non 
conductive carrierand to remove any carbonace 
ous residue remaining after said precipitation. 

2. The process of constructing a metallic film 
on a non-conductive carrier comprising providing 
a mixture of at least tWothermally decomposable 
compounds of substantially stable and non 
oxidizable metals Which are alloyable With One 
another, said decomposable compounds being de 
composable to the extent of precipitating the Vir 
gin metal therefrom, adding a thinnerto the mix 
ture to evenly distribute same, coating the said 
carrier with the thinned mixture, drying the coat 
ing thereon, thereafter heating said coating to 
decompose said decomposable compounds and 
deposit said metals as an alloy film upon the said 
carrier, and thereafter heating said coating to 
remove and drive off any residual decomposition 
products. 

3. The process of constructing a metallic film 
on a non-conductive carrier, comprising providing 
a mixture of thermally decomposable compounds 
of substantially stable and non-Oxidizable metals, 
said mixture of compounds containing at least 
One thermally decomposable compound of gold 
and at least one thermally decomposable com 
pound of palladium, said decomposable com 
pounds being decomposable to the extent of pre 
cipitating the virgin gold and the Virgin palladium 
therefrom, adding a thinner to the mixture to 
evenly distribute same, coating the said carrier 
With the thinned mixture, drying the coating 
thereon, thereafter heating said coating to de 
compose said decomposable compounds and de 
posit the said gold and the said palladium asan 
alloy film upon the said carrier, and thereafter 
heating said coating to remove and drive off any 
residue decomposition products. 

4. The process of constructing a metallic film 
on a non-conductive carrier, comprising provid 
ing a mixture of thermally decomposable com 
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pounds of substantially stable and non-oxidizable 
metals, said mixture of compounds containing at 
least one thernally decomposable compound of 
gold and at least one thermally decomposable 
compound of palladium said decomposable com 
pounds being decomposable to the extent of pre 
cipitating the virgin gold and the virgin pal 
ladium therefrom, adding a thinner to the mix 
ture to evenly distribute same, coating the saidi 
carrier with the thinned mixture, heating the 
coated non-conductive carrier to first thernally 
decompose the said decomposable compounds and 
depositathin alloy film of the gold and palladium 
upon the non-conductive carrierand to secondly 
remove and drive off any residual decomposition 
products, and providing Suitable terminalsto con 
nect with the said thin alloy film. 

5. The process of constructing a metallic film 
on a non-conductive carrier, comprising provid 
ing a mixture of thermally decomposable com 
pounds of substantially stable and non-oxidizable 
metals, said mixture of compounds containing at 
least One thern ally decompOSable compound of 
gold and at least one thermally decomposable 
compound of palladium, said decomposable com 
pounds being decomposable to the extent of pre 
cipitating the Virgin gold and the virgin pal 
ladium therefrom, adding a thinnermixture, dry 
ing the coating thereon, thereafter heating said 
coating substantialiy Within a range of tempera 
ture between 200º centigrade and 400º centigrade 
to decompose said decomposable compounds and 
deposit the said gold and the Said palladium as 
an alloy film upon the Said carrier, and there 
afterheating said coating Substantially Within a 
range of temperature between 400º centigrade 
and 750° centigrade to remove and drive off any 
residual decomposition products. 

6. The process of constructing a metallic film 
on a non-conductive carrier, comprising providi 
inga, mixture of atleast two metallic organo-com 
pound resinates of Substantially stable and non 
oxidizable alloyable metals, coating the non 
conductive carrier With the mixture, drying the 
coated carrier and thereafterheatingsame to de 
compose the organoresinates and precipitate the 
metais therefrom as an alloy upon the non-con 
ductive carrier and to remove any carbonaceous 
residue remaining after said precipitation. 

7. The process of constructing a metallic film 
on a nonconductive carrier comprising providing 
a mixture of at least two thermally decomposable 
compounds of substantially stable and non-oxi 
dizable metals which are alloyable With one ar 
other, said decomposable compounds being de 
composable to the eXtent of precipitating the Vir 
gin metal therefrom, coating the Said carrier with 
the mixture, drying the coating thereon, there 
afterheating Said coating to decompose Said de 
composable compounds and deposit Said metals 
as an alloy film upon the Said carrier, and there 
afierheating said coatingto remove and drive off 
aisy residual decomposition products. 

8. The process of constructing a metallic film 
on a non-conductive carrier, comprising provid 
ing a mixture of thermally decomposable com 
poi rds of substantially stable and non-oxidiza 
ble metals, said mixture of compounds contain 
ing at least one thermaliy decomposable com 
pound of gold and at least one thermally decom 
posable compound of palladium, said decom 
posable compounds being decomposable to the 
eXtent of precipitating the Virgin gold and the 
virgin palladium therefrom, coating the said 
carrier With the mixture, drying the coating 
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thereon, thereafterheating said coating substan 
tiay within arange of temperature between 200° 
centigrade and 400º centigrade to decompose Said 
decomposable compounds and deposit the said 
gold and the Said palladium as an alloy film upon 
the Saidi carrier, and thereafterheating said coat 
ing Substantially Within arange of temperature 
between. 400º centigrade and 750º centigrade to 
renove and drive off any residual decomposition products 

9. The process of constructing a metallic film 
ori a non-conductive carrier, comprising provid 
ing a nixture of thermally decomposable com 
pounds of Substantially stable and non-oxidizable 
metas, Said mixture of compounds containing at 
least one thernay decomposable compound of 
gold and at least one thermally decomposable 
compound of palladium, said decomposable com 
poundsbeing decomposable to the extent of pre 
cipitating the virgin gold and the virgin palla 
dium therefrom, coating the Said carrier With the 
mixture, heating the coated non-conductive car 
rierto first thermaly decompose the said decom 
posable compounds and deposita thin aloy film 
of the gold and palladium upon the non-conduc 
tive carrierandito secondly remove and drive off 
any residual decomposition, and providing suit 
able terminalsto connect with the Said thin aloy fi 

10. The process of constructing a metallic film 
on a non-conductive carrier, comprising provid 
ing a nixture of thermally decomposable co 
ponds of Substantially stable and non-oxidizable 
metas, saidi nixtre of compounds containing at 
least one thermally decomposable compound of 
goldi and at least one thermaily decomposable 
compound of paiiadium, said decomposable com 
pounds being decomposable to the extent of pre 
cipitating the virgin gold and the Virgin pala 
dium therefrom, adding a thinner to the mixture 
to reduce the concentration of the gold and pai 
adium, coating the Said carrier With the thinned 
miXture, dirying the coating thereon, thereafter 
reating Said coating substantially Within arange 
of temperature between 200º centigrade and 400º 
centigrade to decompose said decomposable co 
pounds and deposit the Saidi gold and the saici 
palladium as an aloy film Upon the saidi carrier, 
and thereafterheating said coating substantially 
withina range o temperature between 403° cen 
tigrade and 75º centigrade to remove an: drive 
off any residuai decomposition products 

11. The process of constructing a metallie film 
on a non-conductive carrier, comprising providi 
ing a mixture of thermay decomposable com 
pounds of Substantially stable and non-oxidizabie 
metals, said mixture of compounds containing 
at least one thermally decomposable compound 
of gold and at least one thernally decomposable 
compound of palladium, said decomposabie com 
pounds being decomposable to the extent oi pre 
cipitating the virgin gold and the Virgin pala 
dium therefrom, adding a thinner to the mixture 
to reduce the Concentration of the gold and pal 
Iadium therein to substantially 1%, coating the 
said carrier with the thinned mixture, drying the 
coating thereon, thereafter heating said coating 
Substantially Within a range of temperature be 
tween 200º centigrade and 400º centigrade to de 
compose said decomposable compounds, and de 
posit the said goldi and the saidi palladium asan 
alloy film upon the Said carrier, and thereafter 
heating Said coating substantially within a range 
of temperature between. 400º centigrade and 750° 
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centigrade to remove and drive off any residual 
decomposition products. 

12. The process of constructing a metallic film 
on a non-conductive carrier, comprising provid 
ing a mixture of thermally decomposable com 
pounds of substantially stable and non-oxidizable 
metal, said mixture of compounds containing at 
least one thermally decomposable compound of 
gold and at least one thermally decomposable 
compound of palladium, said decomposable com 
pounds being decomposable to the eXtent of pre 
cipitating the virgin gold and the virgin palla 
dium therefrom, adding a thinner to the mixture 
to evenly distribute same and reduce the concen 
tration of the gold and palladium, coating the 
said carrier with the thinned mixture, drying the 
coating thereon, thereafterheating said coating 
substantially within a range of temperature be 
tWeen 200º centigrade and 400º centigrade for a 
period of in a range from 15 to 30 minutes to de 
compose said decomposable compounds and de 
posit the said gold and the said palladium asan 
alloy film upon the said carrier, and thereafter 
heating said coating substantially Within arange 
of temperature between 400º centigrade and 750° 
centigrade for a period of time of substantially 
one hour to remove and drive off any residual 
decomposition productS. 

13. The process of constructing a metallic film 
on a non-conductive carrier, comprising provid 
ing a mixture of thermally decomposable com 
pounds of substantially stable and non-Oxidiz 
able metals, said mixture of compounds con 
taining at least one thermally decomposable com 
pound of gold and at least one thermally de 
composable compound of palladium, said de 
composable compounds being decomposable to 
the extent of precipitating the Virgin gold and 
the virgin palladium therefrom, adding a thinner 
to the mixture to evenly distribute same, coating 
the Said carrier With the thinned mixture, heat 
ing the coated non-conductive carrier to first 
thermally decompose the said decomposable com 
pounds and deposita thin alloy film of the gold 
and palladium upon the nonconductive carrier 
and to secondly remove and drive off any residual 
decomposition products other than said alloy 
film, said heating being below the temperature 
at which the vapor pressure of said alloy film 
beconnes equal to the atmospheric pressure. 

i 14. An article of manufacture comprising a 
non-conductive carrier, an alloy film of at least 
two substantially stable and non-oxidizable 
metals tightly bonded to said carrier, and elec 
trical terminal means for Said alloy film. 

15. An article of manufacture comprising a 
non-conductive carrier having a tightly bonded 
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conductive film thereon, said film comprisingan 
alloy of at least two materials, one of said at 
least two materials having a positive coefficient 
of resistance, and the other of said at least two 
materials having a negative coefficient of resist 
ance, said materials being proportioned in said 
alloy to produce a resultant coefficient of resist 
ance of a predetermined value. 

16. A current conducting article comprisingan 
alloy of atleast two materials, one of said at Ieast 
two materials having a positive coefficient of re 
sistance, and the other of said at least two mate 
rials having a negative coefficient of resistance, 
Said materials being proportioned in said alloy to 
produce a resultant coefficient of resistance of a 
predetermined value in arange ofplus and minus 
5% of the Zero temperature coefficient of re 
sistance. 

17. The process of constructing a metallic film 
on a non-conductive carrier, comprising select 
ing at Ieast one compound from the group in 
cluding thermally decomposable compounds of 
metals that are substantially stable and non 
OXidizable and having a positive coefficient of 
resistance, selecting at least one compound from 
the group including thermally decomposable 
compounds of metals that are substantially stable 
and non-OXidizable but forms upon heating a 
small amount of oxide which has a negative co 
efficient of resistance, said decomposable com 
pounds being decomposable to the extent of pre 
cipitating the virgin metal therefrom, mixing the 
Said decomposable Compounds, adding a thinner 
to the mixture to evenly distribute same, coating 
the said carrier with the thinned mixture, drying 
the coating thereon, thereafterheating said coat 
ing to decompose said decomposable compounds 
and deposit said metals as an alloy film upon the 
Said carrier, and thereafter heating said coating 
to remove and drive off any residual decomposi 
tion products. 
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