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that the amount of Inventlonl21'volved In It Is small. The patent, however,
was prima facie evidence of Its own validity, and the burden of proof W8JJ
upon thl;l defendant to establishIts want of novelty." Smith v. Goodyear Co.,
93 U. S. 486; Lehnbeuter v. Holthaus, 105 U. S. 94; Cantrell v. Wallick, 117
U. S. 690, 6 Sup. Ct. 970; 3 Rob. Pat. 11016.
In National Cash-Register CO. T. American Cash-Register Co., 3

O. O. A. 559, 53 Fed. 371, the court of appeals (Third circuit) said:
"We have not overlooked the suggestion of appellee's counsel that Camp-

bell's conception and arrangement were merely of an aggregation of known
elements, not amounting to a true combination, and that, therefore, he was
not el!ltItled to a patent for anything. This suggestion is based upon the alle-
gation that each of the elements associated by Campbell does not qualify
every other of them: but this is true only lu the sense that each does not
modify or change the characteristic mode of action or method of operation
of the others. In doing its appointed share towards effecting the single re-
sult achieved by the co-operation of all, each element acts, of course, accord-
Ing to the law of its own bel.ng: but, though of necessity so acting, it Is still
none the less combined with' the others, and does 'qualify' each and all of
them (not their distinctive methods of operation), in the sense that each i8,
by the co-operation of the others, capacitated to contribute, by acting in Ita
own peculiar way, to the common end, which, without the co-operation of
each and every other of the co-ordinated elements, It would be powerless to
accomplish or advance."
In the light of the principles announced in the foregoing cases, we

are not disposed to disturb the judgment in this case. The validity
of the fourth claim may be conceded to be doubtful and close. But
we cannot say, as matter of law, that it appears, from the face of
the patent, that this claim is so plainly void for want of invention
that it could not be aided by evidence. The court did not err in sub-
mitting the question to the jury. The judgment of the cirouit court
is affirmed, with costs.

.....===-
LOWREY T. COWLES ELECTRIC SMELTING & ALUMINUM CO. at aL

(Circuit Court, N. D. Ohio, E. D. April 23, 1895.>-

No. 4,982.

1. PATENTS-REDUCTION OF OREs-"Er,ECTROLYSIS.·
"glectrol:rsls," as used in connection with metallurgical operations,

takes place whenever a current of electricity of sufficient quantity and in-
tensity is passed through a chemical compound In a fluid condition as to
cause a chemical disruption thereof, the result being that one ot the ele-
ments will go' to the anode, or the place by which the current enters tne
fiuld mass. and the other wlll go to the cathode. or place where the cur·
rent leaves It, If the compound treated is metalllc, the metal element
wlll gather at the cathode, while the other will go to the anode.

2. SAME-" SMELTING. "
'l'he word "smelting," though by derivation synonymous with "melting',"
has come to have a more contracted meaning, when used In connection
with metallurgical operations, and, in that connection, it usually means a
melting of ores in the presence ot some reagent which operates to sep-
arate the J:11etallic element, by combining with the nonmetalllc element..

3. ASSIGNMENT OF PATENTS-CONSTRUCTION.
A contract of assigument, by which the parties intend to convey a cer-

tain class of discoveries, applications, and patents, which class Is de-
scribed in general terms, will pass title to an application previously made
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by the assignor if the SRme in fact fallll within the class, although {hE,>
pendency of such application was known to both parties, and was not
specifically mentioned in the contract, and although neither party at that
time believed that it fell within the class; but the fact that neither party
thought it was in the class may be a pregnant circumstance to show in
what sense the words describing the class were used, if those words are
capable of more than one meaning.

4. SAME.
By a contract of assignment, certain inventors conveyed to their as-

signees "any and all disc,overies and inventions relating to electric smelt·
ing processes and furnaces, and all patents they have obtained therefor,
and all applications now pending, and caveats on file in the United States
patent office relating to electric smelting !':,ocesses and furnaces, which
do. or may Interfere with any applications for patents made by [the as-
signors], now pending in the United States patent office." Held, that the
words, "which do or may interfere With," qualify not only the phrase im·
mediately preceding, namely, "caveats on file," etc., but also the words,
"discoveries," "patents," and "applications," and that the interference re-
ferred to was either a declared interference In the patent office, or the
total defeat or narrowing of any of the otherwise valid claims of the pat-
ents Issued to the assignees.

ri. SAME.
Eugene and Alfred H. Cowles, after long investigation, made certain dls-

coveries and Inventions relating to the reduction of the more refractOrY
ores, especially aluminum ore. Their process conSisted substantially In
the use of granUlated carbon distributed through the mass of the ore in
the furnace to carry the electric current from one electrode to the other,
Whereby intense heat was produced which fused the ore, and enabled thE.>
carbon, by its chemicai action upon the nonmetallic elements in the ore,
to separate the metallic element therefrom. This process they designated
as an "electric smelting process." In 1885, having applied for certain
ents, and being about to apply for other!!, they learned that C. S. Bradley
and Francis V. Crocker had made similar inventions, and that an applica-
tion filed by them was about to be thrown into interference with the prin-
cipal application of the Cowles brothers. They thereupon secured from
Bradley and Crocker, for a large money consideration, a contract of as-
signment, which, after reclting that the Cowles brothers had made certain
discoveries and inventions relating to "electric smelting processes and
furnaces," and had applied for patents therefor, conveyed all the Interest
of said Bradley and Crocker in "any and all discoveries and inventions
relating to electric smelting processes and furnaces, and all patents they
have obtained therefor, and all applications now pending and caveats on
file In the United States patent office, relating to electric smelting processes
and furnaces, which do or may interfere with any applications for patents
made by Eugene and Alfred H. Cowles, of Cleveland; Ohio, now pending
in the United States patent office." At the date of the contract, Bradley,
individually, had pending an application for a process ·of reducing ores by
electrolysis, which application, after long delay, was diVided, and three
patents Issued thereon, the main one (No. 468,148) being restricted to a
combination of three steps, namely: (1) The initial fusion of the ore mass
by the use of an electric arc; (2) maintenance of the fusion by the heat
of resistance to the current in the fused ore, and the consequent pro-
gressive melting of the rest of the ore; (3) electrolysis by the current.
The pendency of thisapplicati(l:n was known to the Cowles brothers, but
It was not specifically referred to In the contract. Held, that this Bradley
application did not pass by the assignment: First, because the phrase
"electric smelting process," as -used in the contract, meant a smelting
process as .ordinarlly understood, Including the use of a chemical reducing
agent; and, second,. because, even If these words were broad enough to
Inc]ude electro]ysls, yet tho C.owles inventions were not "interfered with"
by the Bradley application for the reason, that they did not effect initial
fusion by means of an electric arc, which was an essential step in the
Bradley process.
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The bill in this case was ftled by Grosvenor P. Lowrey, a citizen
of New York. He has since died, and the case has been revived
in the name of his executrix.
The bill averred that Lowrey was the owner by assignment of two patents

Issued to Charles S, Bradley for a process of separating metals from their
ores by the use of the electric current both to fuse and to electrolyze the ore.
The bill charged that the defendant the Cowles Electric Smelting & Aluminum
Company, a corporation of Ohio, had executed and recorded In the patent
office an assignment of the same patents, In which It purported to convey
them to Its codefendant, Alanson T. Osborn, a citizen of Ohio; that the
Cowles Company asserted title to the patents, and the right to convey them
by virtue of an assignment to it made by Bradley and one Crocker, on May
8, 1885: that the assignment relied on did not cover the patents in question
at all; and that the assignment of the Cowles Company to Osborn was a
cloud upon complainant's title. He prayed that the defendants might be en-
3()lned from further aSllerting any claim to the patents in question, and be
ordered to cancel the assignment already made and recorded.
The answer of the defendant asserted its ownership of the two patents 6y
virtue of the assignment of May 8, 1885. By a cross blll, it prays for a de-
cree enjoining complainant from claiming title to the patents by virtue of
Bradley's assignment to him. In answer to the cross bill complainant sets
up that he was a purchaller for value without notice of the patents, and that
defendant's conduct In not claiming title to the Bradley inventions for iO
years estops it from now asserting it. The case was argued to the court, and
decided on a plea to the bill. The plea was held insutlicient, and leave given
to answer. 56 Fed. 488. Evidence upon the Issues presented by the plead-
ings has been taken, and the case is now before the court on its merits.
The main question in the case Is whether the assignment of Bradley and

Crocker to the Cowles Company, dated May 8, 1885, of certain patents, ap-
pllcatlons, and Inventions, covered and included the patents title to which 18
here in controversy. The assignment was as follows:
"This agreement entered into this 8th day of May, 1885, between F. B.

Crocker; of New York City, N. Y., and O. S. Bradley, of Yonkers, N. Y., con-
Iltituting the first party, and the Cowles Electric Smelting and Aluminum
Oompany, of Cleveland, Ohio, a corporation organized under the laws of the
state of Ohio, constituting the second party, witnesseth that whereas, the
tlrst party have made certain discoveries and inventions relating to electric
smelting processes and furnaces, and have made some applications for pat-
ents therefor in the United States patent otlice; and whereas, second party
is desirous of becoming the owner of all such discoveries and inventions: It
Is therefore agreed between the parties as follows: (1) For the consideration
hereinafter mentioned, the receipt of which, to our full satisfaction, is hereby
acknowledged, the said party does hereby sell, assign, and set over to the
said second party all Interest in any and all discoveries and Inventions re-
lating to electric smelting processes and furnaces, and all patentll they have
obtained therefor, and all applications now pending, and caveats on file, in
the United States patent office, relating to electric smelting processes and
furnaces, which do or may Interfere with any applications for patents maae
by Eugene H. and Alfred H. Oowles, of Oleveland, Ohio, now pending In the
United States patent otlice. It is understood and agreed between the parties
that this clause also includes the application of the tlrst party, now pending
in the United States patent otlice, and designated serial number 158,805, and
tlled March 14, 1885. (2) Said first party also sells, assigns, and sets over to
eald second party their entire Interest In all inventions, patents, and applica-
tions for patents, In all foreign countries, for the discoveries and inventions
mentioned in the preceding clause of this agreement. (3) Said first party
hereby authorizes and requests the commissioner of patents to issue to the
said second party patents for said discoveries and inventions mentioned In
the first clause of this agreement. (4) Said first party, for said consideration,
further agrees to sign and execute all papers necessary to perfecting applica-
tions for said Inventions, and obtaining patents therefor. (5) III consideration
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ot the preced1ng, said second party hereby pays in hand to said first party
the sum ot five thousand dollars. In testimony whereof said parties have
hereunto set their hands the day and year first abwve written.

"Francis B. Crocker.
"Charles S. Bradley."

This assignment was recorded in the patent office a short time after ita
execution. At the hearing ot the plea, this court heid that, from an examina-
tion of the Bradley patents and of the Cowles patents, referred to in the fore-
going assignment, and their file wrappers and contents,it did not appear that
the Bradley patents interfered with the Cowles patents, but that the intro-
duction ot expert evidence might show that they necessarily covered the same
ground; that the issue thus raised was not an issue proper to be raised upon
a plea, but should be raised In an answer, and heard upon full evidence, ex-
pert and otherwise. The evidence which has now been taken discloses quite
tully the circumstances surrounding the execution of the assignment. -
Eugene Cowles and Alfred H. Cowles, sons of Edwin Cowles, of Cleveland,

Ohio, had given much time and study to the Investigation of processes and
apparatus for the winning of the rarer metals from their retractory ores by
the use of electricity. They had experimented much in the Brush laboratory
In Cleveland, and had made several important discoveries and inventions, for
which they had applied, or were about to apply, tor patents in the years 1884
and 1885. Early in 1885 they were Informed by some means that their prin-
cipal application tor a patent for an electric furnace and smelting process
was about to be declared In Interference in the patent office with an applica-
tion for a similar furnace and process ot C. S. Bradley and Francis B.
Crocker. Through Colgate Hoyt, a lawyer of New York City who acted for
them, the Cowles brothers obtained the following option from Bradley, then
living at Yonkers, N. Y.

"New York, April 8, 1885.
"By and between Charles S. Bradley and Colgate Hoyt, both of Yonkers, in

the state of New York, it is agreed as follows: Said Bradley shall, upon de"
mand of said Hoyt, made at anytime within 90 days from the date hereof,
assign to said Hoyt, or his order, for the consideration 01' ten thousand dol-
lars cash, an undivided lA, interest in all inventions which he had hitherto
made in electric furnaces, and in the reduction 01' ores by electricity, and of
all patents to be granted therefor, whether applications tor such patents have
already been filed, or shall hereafter be filed, in the patent office 01' the United
States; and, in consideration of the option being granted, said Hoyt, or the
party to whom he may have assigned the same, shall pay to said Bradley, at
the date hereof, the sum of five hundred dollars. Charles S. Bradley."
During the life ot the option thus secured, the Cowles brothers, with their

father, Edwin Cowles, organized the defendant corporation under the laws 01'
Ohio, and a correspondence was begun between the company and Bradley
and Crocker, with reference to the purchase of the latter's application, which
was then declared in interference with theirs. The result of the correspond-
ence was that Bradley and Crocker visited Cleveland, and had a conference
with the Cowleses, father and sons. The conference was upon Saturday after-
noon and evening, and an adjournment was had until Monday morning for
the drawing up of the contract. On Monday morning, Crocker and Bradley
produced their application, which had been declared to be an interference
with the Cowles applications. It· contained the following reference to the
application by Bradley alone, upon which the two patents which are here the
subject of litigation were subsequently issued: "In an application for letters
patent ot the United States now pending (filed February 23, 1883, serial num-
ber 85,957), Charles S. Bradley, one ot the present inventors, has described
an electro metallurgical process In which an electric current is employed to
perform two functions: First, to effect the electrolytic decomposition ot the
materials treated; and, second, to .supply the heat necessary to maintain
said materials In the fused state while they are being electrolyzed. The
present invention resembles the above to a certain extent, but in the present
Invention the electric current which we employ performs no electrolytic ac-
tion, the reaction which takes place being solely to develop the heat which
I. & necessary cond1tion of the reaction. For this reason, our invention does
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Dot require the use ot a continuous current ot electricity. An alternating cur-
rent may be employed, it desired. which Is an advantage, since large alter-
nating current dynain08 may be constructed more cheaply than the continuoU*
current machines, and It Is also less trouble and expense to run them."
This reference to the applieation of Bradley, of 1883, was brought to the at-

tention o( both Epgene and Alfred Cowles, and was the subject of diSCussion
between til.em and Bradley and Crocker before the contract was finally drawn
Rnd signed. The option of April 8, 1885, was surrendered to Bradley. At the
time the contract was signed" Bradley and brockcr had no .other application
than the one then declared to be In Interference by the patent office authori-
ties with the Cowles application. They'owned no. patent ot the United States
tor any Invention. They had no application pending in any European coun-
trY. and owned no patent issued by any European government. Bradley at
that time had p'ending only one application in addition to the Crocker and
Bradley application In terms assigned by the contract, and that was the ap-
plication tor the patents here in controversy. Upon the execution of the con-
tract. the question was submitted to Gen. M. D. Leggett, counselor In patent
cases at Cleveland, who supervised and 'revised the contract as agreed upon
between the parties, whether It would be better to have the patent for tne
entire process and discovery Issued on the application of the Cowles brothers
or upon the application of Bradley aud Crocker. He decided, on the evidence
adduced, that the stronger case was with the Cowles brothers, and that it
was better for them to have .Bradley and Crocker concede priority of Inven-
tion, so that the patent might be issued upon the Cowles application. This
was done, but the Cowles brothers proceeded with the Bradley and Crocker
application, omitting the general claims which interfered with the Cowles ap-
plication, and obtained a patent for the particular apparatus described by
Bradley and Crocker In their application which might prove to be an im-
provement on or useful variation from, the Cowles patent. This patent was is-
sued to the Cowles brothers as the assignors of Bradley and Crocker. No claim
of title to the Bradley application of 1883 was ever made by the Cowles broth-
ers nor did they ever attempt to prosecute it to a patent. As a matter of
tact, although it was not then known to 1;he Cowles brothers, at the time of
the execution of the contract of assignment in May, 1885, tbe application pf
Bradley of 1883 stood rejected, as not Involving a patentable process. 'rbe
applicatidn lingered along In the patent office, retained there by the filing of
a.mendments until 1891. It was divided Into three applications. The main
application was finally rejected by the examiner, and was then carried on
appeal to the boarQ of review in the patent office, which reversed the de-
cision of the examii1er, and allowed the ot a patent in 1892. After
their issuance the patents were assigned by Bradley to Grosvenor P. Lowrey.
the original complainant in this action.
To render the Issues clear, it Is necessary to describe at some length the

various Cowles patents referred to in the assignment, the Bradley and Cl"ocker
appllcaUon referred to therein,' and the Bradley patents, which are the sub-
ject of this litigation.
The first and most important of the Cowles patents, the one between which

and the Crocker and Bradle.y patent an Interference was declared, was en·
titled "A Process for Smelting Ores by the Electric CllITent." 'rhe deserip-
tion taken trom the specifications was as follows: "The present invention re-
lates to the class of smelting furnaces which employ an electric current soleiy
as a source of heat. Heretofore It has been attempted to reduce ores and
perform metallurgical operations by means of an electric are, the ,..··terlal to
be treated being brought within the field ot the arc or passed or fed through
it; but numerousexperiment$ have demonstrated that the arc system Is not
Rdnpted for long ann' continuous operations. on a scale of any consideral:ile
magnitude. The.difficultiesl"attending the regulation afthe arc and the pres-
ervation ot a constant resistance are very great, and the heat generated,
though Intense. is localized and difficult ,to control. The object of tbis Inven-
tion is to provide II. process by which electricity can be practically cmployed
tor metallurgical 'operations, and for this purpOse to secure a distribution of
the Intense heat which It t.s well known electricity Is capable of generating
over'a large area or through a lar.ge mass, in such manner that a high tem-
perature can be sustained for a long time and controlled. To this end the In-
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venilon consists,essentially, tn the use for metallurgical purposes of a body
of granular material of high resistance or low conductivity, interposed within
the circuit in such a manner as to form a continuous and unbroken part of
the same, which granular body, by reason of Its resistance, is made incan-
descent, and generates all the heat reqUired. The ore or light material to be
l'educed-as, for example, the hydrated oxide of aluminium, alum, chloride of
sodium, oxide of calcium, or sulphate of strontium-is usually mixed with the
body of granular resistance material, and is thus brought directly in contact
with the heat at the points of generation at the same time the heat.is dis-
tributed through the mass of granular material, being generated by the re-
sistance of all the granules, and is not localized at one point or along a single
line. The material best adapted for this purpose is electric light carbon, as
It possesses the necessary amount of electrical resistance, and is capable of
enduring any known degree of heat when protected from oxygen, without dis-
integrating or fusing; but crystalline silicon or other equivalent of carbon ('3n
be employed for the same purpose. This is pulverized or granulated, the de-
gree of granulation depending upon the size of the furnace. Coarse granu-
lated carbon works better than finely pulverized carbon, and gives more even
results. The electrical energy is more evenly distributed, and the current
cannot so readily form a path of highest temperature, and consequently of
least reSistance, through the mass along which the entire current, or the bulk
of the current, can pass. '" * '" The operation must necessarily be COil-
ducted within an airtight chamber, or In a nonoxidizing atmosphere, as other-
wise the carbon will be consumed and act as fuel. 'l'he carbon acts as a
deoxidizing agent for the ore or metalliferous material treated, and to this
extent it is consumed, but otherwise than from this cause it remains unim·
paired."
The patentees illustrate their process by describing a zinc furnace, which

consists of a cylinder made of silica or other nonconducting material, im-
bedded in powdered charcoal, mineral wool, or some other nonconductor of
heat. One end of the cylinder is closed by means of a carbon plate fOI1Jling
the positive electrode. The other end is closed by means of an inverted
graphite crucible, forming the negative electrode, and, through a hole com·
municating with the furnace, forms a condensing chamber for the zinc fumes.
The patent proceeds: "The circuit between the electrodes, so called, is con-
tinuous, being established by means of and through the body of broken car-
bon. '" '" .. The zinc ore is mixed with the pulverized or granular carbon,
and the retort charged nearly full through the front end with the mixture, the
plug D being removed for this purpose. After the plug has been inserted, and
the joint properly luted, the electric circuit is closed, and the current allowed
to pass through the retort, traversing its entir!' length through the body of
mixed ore and carbon. The carbon constituents of the mass become incan-
descent, generating a very high degree of heat, and, being in direct contact
with the are, the latter is rapidly and effectually reduced and distilled. '1'ho
heat evolved distills the zinc, and the zinc fumes are condensed in the con-
densing chamber precisely as In the present method of zinc making, with
this important exception: that, aside from the reaction produced by heating
carbon in the presence of zinc oxide, the electric current, in passing through
the zinc oxide, has a decomposing and disintegrating action upon it, not un-
like the effect produced b3' an electJ!>ic current in a solution. 'l'his action ac-
celerates the distillation, and promotes economy in the process. * '" '" 'Ve
have found in practice that a mixture of about one part of carbon with .. • *
one and a half parts of zinc 'Ore, by weight, gives most satisfactory re-
sults with the particular ore which we have treated; but the propCl1'tiol}s to
be used will depend upon the character of the ore and the degree of heat re-
quired to reduce it, and the degree of heat evolved will be determined by Uw
resistance or conductivity of the mass and the strength of the current em-
ployed. '" * '" In the reduction of an ore composed of a nonvolatile metal,
or a metal whleh is not volatilized at the heat generated in the furnace, the
metal remains in the furnace mixed with the carbon, filling the interstices
between the grains, while the gases prodllcf:d pass off. In the reduction of
rare metals, wb!'l'e a pure product is desired, it is necessary to use a pure
carbon, or a carbon free from iron or other foreign ingredient; otherwise the
iron or other substance will go into the product."
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The claims of the patentee areas follows: "(I) The method of generating
heat for metallurgical operations 'herein described, which consists in passing
an electric current through a body of broken or pulverized resistance ma-
terial that forms a continuous part of the electric circuit, the ore to be treated
by the process being brought into contact with the broken or pulverized re-
sistance material, whereby the heat is generated by the resistance of the
broken or pUlverized body throughout its mass, and the operation can be per-
formed solely by means of electrical energy. (2) The method of smelting or
reducing ores or metalliferous compounds herein described, which consists in
subjecting the ore, in the presence of carbon, to the action of heat generated
bypassing an' electric current through a body of broken or pulverized reo
sistance material that forms a continuous part of the electric circuit, the ore
being in contact with the broken or pulverized resistance material, whereby
the ore is reduced by the combined action of the carbon and of the heat gen-
erated solely by the resistance of the broken or pulverized body throughout
its mass. (3) The method of smelting or reducing ores or metalliferons com-
pounds herein described, which consists in pulverizing the ore, and mixing
with it pulverized or broken caruon or like material, then introducing the
mixed ore and carbon within an electric circuit, of which it forms a con-
tinuous part, the said circuit being established through the carbon constitu-
ents of the mass, whereby the heat is generated by the electrical resistance
of the carbon throughout the mass, and the operation can be performed en-
tirely by means of the carbon reagent and the electrical energy. (4) The
method of smelting or reducing ores or metalliferous compounds herein de-
scribed, which consists in subjecting the ore, in the presence of a reducing
agent, to the action of heat generated by passing an electric current through
a body of broken or pulverized resistance material that forms a continuous
part of the electric circuit, the ore being in contact with the broken or
pulverized resistance material, Whereby the ore is reduced by the combined
action of the reducing agent, and of the heat generated solely by the resistance
of the broken or pulverized body throughout its mass." Patent No. 319,945,
to the same patentees, dated June 9, 1885, is a patent for the apparatus by
which the process just described was carried on. In the specifications it is
said that "there is no deposit made on either plate of the decomposed con-
stituents of the material reduced." The plates referred to are those which
formed the anode and the cathode. Again it is said: "The reduced metal is
found, at the close of the operation, filling the interstices between the particles
of carbon mixed with it and plated, as it were, onto the same; and, when the
carbon is very coarse, it works down through it, and collects in the bottom of
the charge on the charcoal floor."
In patent No. 324,GGS, also issued to the Cowles brothers, a process is de-

scribed of smelting ore for the production of alloys, bronzes, and metallic com-
pounds. Patentees say: "In a prior application we have described an im-
pOl'tant process of smelting ores and redUcing tbe salts of refractory metals
by means of electricity, which consists, briefly, in tbe use of a body of broken
or pulverized carbon made incandescent by the passage of an electric current
through the same; and in carrying out our present invention we preferably
use said process as being best adapted for the purpose. This invention con-
sists in mixing or imbedding in the body of broken carbon pieces of the
metal which is to constitute the base of the alloy, whereby it is melted by the
incandescent carbon, and takes up the other metal, whatever it may be, that
is being smelted or reduced. This produces an alloy rich in the rare metal.
sometimes to the point of saturation, and the ailoy is afterwards brought down
to the proper percentage by the remelting of the alloy and tbe addition of
the necessary amount of base metal, by any ordinary process."
The patentee describes the application of the invention to the Siemens elec-

o tric arc thus: "For example, in that we would either mix the ores or metals
to be reduced together or alloyed in the arc furnace or crucible, or we would
use an electrode of copper, tin, nickel, iron, or other metal, as the case might
be, depending on the heat and force of the current at the arc to smelt and
carry over, to the mixture of ore, carbon, or metals, the metal of the elec-
trode, and thus incorporating the same together into an alloy, carbide, silicide,
or boride, as desired. the operation being performed entirely by electrical en-
ergy and the reducing effect of carbon; and we further assert that results in
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alloying and compounding may be obtained that cannot be otherwise per-
formed, on account of the ,intensity of the temperature attainabie by this
means, and above all by the intermixing, incorporating, and merging power
of the current. * * * We are aware that alloys have been produced by
electrolysis, the current being made to pass through plates of platinum and
carbon placed in contact with a base metal and with the compound to be re-
duced, and therefore we do not claim the same broadly."
. The claims of the patentee are as follows: "(1) The process of producing al-
loys, which consists in passing an electric current through a mixture of broken
resistance material,-ore to be reduced and pieces of the base metal of tb'e
alloy,-so that said mixture is rendered incandescent, and the alloy formed,
substantially as hereinbefore described and set forth. (2) The process of pro-
ducing alloys, which consists in passing an electric current through a mixture
of broken resistance material and ore to be reduced, into which wires or rods
of the base metal of the alloy have been inserted transversely to the path of
the current, substantially as and for the purpose set forth. (3) The process
of producing alloys hereinbefore described, which consists in mixing togethe!.·
ore of one of the metals of the alloy, broken or pulverized carbon, inserting
wires or rods of the other metal of the alloy into the said mixture, and then
passing an electric current through the mixture in a transverse direction to
the wires or rods, so that the said mixture is rendered incandescent, and an
alloy formed, substantially as set forth."
Patent No. 335,058, to Alfred H. Cowles, is a patent for an electric furnace

and method of operating the same. "This invention," says the patentee, "con-
sists in the improved method of operating incandescent electric furnaces here-
in described, and in the combination, with a furnace containing a charge of
electrical resistance material, of two movable electrodes situated at opposite
ends of the furnace, and projecting into the body of the charge contained
within it, so that the said electrodes may, when the resistance runs down,
be drawn apart, thereby increasing the amount of the charge between the
electrodes, and consequently increasing the resistance, and thus preserving a
uniform resistance within the furnace. * * *"
After describing the furnace, the patentee goes on: "This invention relates

to electrical smelting furnaces operating on the incandescent principle, in
which metallurgical operations requiring an intense heat are carried on, with
electricity as the heat-producing agent. D is the charge. This consists, ordi-
narily, of electrical resistance material, such as electric light carbon and the
ore to be reduced. Both of these are previously pulverized and intimately
mixed together before being placed in the furnace; but in some cases pul-
verized ore alone is used when it is a sufficient conductor of electricity... .. * The current of electricity fiows from the sides and ends of the said
electrodes through the charge, and causes the electrical resistance material
in the charge to become incandescent. The intense heat of the said incandes-
cent material reduces the ore. When the furnace is employed for the reduc-
tion of ore,the metal is found at the close of the operation filling the inter-
stices between the particles of carbon, mixed with it, and at the bottom of
the furnace, where it collects upon the charcoal floor after having worked
down through the charge. When the furnace is started, the electrodes are
near together in the positions indicated by dotted lines, the resistance at the
start being very great. After the furnace has been running for a while, and
this portion of the charge between the electrodes has become heated, the re-
sistance falls, and the electrodes are then drawn out a little, increasing the
length of the charge between them; and bringing into tI;le active part of the
electrical field additional parts of the charge. In this manner, by successive
withdrawings of the electrodes, a uniform resistance is preserved unt.il the
entire charge is brought into action. * * * I am aware that it is not new
to make the electrodes of an electric furnace automatically adjustable, so
that, as the resistance diminishes, they are drawn apart, and I do not claim
the same broadly; but all such attempts and experiments have relation to
furnaces in which the electric arc is employed, and, the electrodes being sub-
ject to rapid wear, the loss must be compensated for. * * * A continuous
body of material is preserved between the electrodes, and the distance be·
tween them varies, gradually widening from the beginning of the operation
until the whole of the charge is brought into action."
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The ftrstlindsecond claims of this patent are as follows: "The method of
smelting ores ahd other substances by the incandescence of an electrical re-
sistance materill:Icontained in said substances or mixed therewith, which con·
sists in first bringing a limited quantity of the material to be treated between
a pair of electrodes, and then gradually increasing the quantity of such ma-
terial by causing the electrodes to recede from each other, substantially as
herein set forth. (2) In the art of smelting ores and other substances by the
direct heating action of the electric current, the method of obtaining a uni'-
form action of said electric current upon the mass or charge to be treated,
herein described, which consists ,in introducing into the charge electrodes
which are normally in proximity to each other, and then gradually causing
said electrodes to recede from each other, the contact with the charge still
being preserved until the mass of the charge is contained between the said
electrodes, substantially as set forth."
Patent No. 324,659, issued to Cowles, Mabery, and Cowles, is for a process of

obtaining aluminium. In this patent the patentees refer to the fact that
aluminium can be produced under the patents Nos. 319,945 and 317,7!J5, aiready
described, and continues: "Ores are reduced in said furnace by mixing them
with broken or granular carbon, and passing an electric current through a
charge of the mixed ore and carbon; but the ,product thereby obtained, when
an ore of aluminium is reduced, contains a considerable percentage of car-
bon, which is taken up both chemically and mechanically by the aluminium;
and the object of the present invention is to provide a process whereby the
aluniinium can be obtained free from carbon and iu a pure metallic state.
This we accomplish by reducing the are of' aluminium, in company with tin,
copper, manganese, or other metal which will alloy with the aluminium, and
then subsequently separating the alloying metal from the aluminium b3' amal-
gamation, lixiviation, or eq:uivalent process, leaving the residue aluminium in
the form of an amorphous powder or state,. which can be melted down into
an ingot. When aluminum is alloyed with either of the metals above named,
it takes up very little, if: any, of the carbon; whereas the pure aluminiulll
will, as 'above stated, absorb Ii very considerable percentage. of carbon, more
even than iron or any of,the other metals. • • • 'We are aware that it has
been heretofore proposed to reduce aluminium ores by smelting them with
zinc ores, and then separating the two metals, and that the allmline earths
have been reduced by electrolysis in contact with an alloying metal and plates
of carbon or platinum, and the alloyed metals thus produced subsequently
separated. We do not, therefore, claim the same broadly, but what we do
claim as our invention, and desire to secure by letters patent, is: (1) 'rhe
method of producing aluminium which consists in reducing, an ore or com-
pound of aluminium, in company with an amalgamating metal, by means of
electricity and in the presence of carbon, substantially as described, and then
separating the two metals of the alloy by amalgamation. (2) The method of
producing aluminium which consists ofmixlng the aluminium are with carbon
and with a metal, reducing the said Qre by means of electricity, so that the
aluminium forms an alloy with the said metal, and finally separating the
two metals of the alloy, substantially as set forth. (3) The method of pro-
ducing aluminium which consists of mixing the aluminium ore with broken car-
bon and With a metal, reducing the said ore by means of electricity, so that
the aluminium forms an alloy with the metal, and finally separating the
aluminium from the alloy by amalgamating the said metal, substantially as
set forth."
As already stated, three patents were issued to Bradley on his original ap-

plication, No. 85,957, of February 23, 1883. One was for heating by a blow
pipe, and has no relation to this controversy. The main patent was No. 468,-
148. His invention is described in his specifications as follows: "My inven-
tion relates to a process of effecting by the electric current the separation or
disassociation of aluminium from its ores or compounds, or the decomposition
in a similar manner of other like highly refractory metallic compounds, of
which aluminium may be considered a type, and which have been classed to-
gether by reason of the great difficulty in their reduction. Hitherto this proc-
ess has been carried on by subjecting the fused ore to the action of the cur-
rent in a crucible or other refractory vessel placed in a heating furnace,
where the temperature is sufficiently high to keep the ore in a melted con-
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dition ; but the greatest difficulty is encountered In preventing the destruction
of the crucible with this mOde of working' the process, for it has been found
that, in the case of cryolite especially, which is a double fiuoride of alumin-
ium and sodium, the fused ore unites or fiuxes with the crucible itself, and
that the gas liberated in the process of reduction (fluorine gas) attacks the
material of which the crucible is composed, and the consequence is that the
crucible is quickly destroyed. This destructive fluxing action takes place to
a greater or less extent in treating almost any material, and is greatly aggra-
vated by the fact that the crucible is subjected to heat from without; but,
even in the case of materials which do not exert a fluxing action, the mere
mechanical action of the external heat is sufficient to make it almost impos-
sible to prevent the cracking of the crucibles. The main object of my inven-
tion, therefore, is to dispense with the external application of heat to the ore
in order to keep it fused. In order to accomplish this object, I employ an
electric current of greater strength or intensity than what would be reqUired"
to produce the electrolytic decomposition alone, and I maintain the ore or
other substance in a state of fusion by the heat developed by the passage of
the current through the melted mass, so that by my invention the electric
current is employed to perform two distinct functions, one of these being to
keep the ore melted by having a portion of its electrical energy converted into
heat, by the electrical resistance offered by the fused ore, and the other being
to effect the desired electrolytic decomposition, by which means the heat,
being produced in the ore itself, is concentrated at exactly the point where
it is required to keep the ore in a state of fusion. Another feature of my In-
vention consists In dispensing with the crucible for holding the ore, and in
employing a body or heap of the ore itself to constitute the vessel or cell In
which the reduction takes place, which is not destroyed by the· chemical ac-
tion of the fused ore and the gas liberated, and which, therefore, admits of
the process· being perfectly continuous, nothing being reqUired but the char-
ging of fresh ore as fast as the reduction goes on, either from without or from
the sides or walls of the heap itself."
The process he describes is as follows: "Upon a hearth of brick or other

suitable material is piled a heap or body of the ore, more or less pulverized,
in the shape of a truncated cone, and a cavity 01' basin is excavated in the
top of the heap to contain the fused portion of the ore which is to be treated
electrolytically. In order to fuse the ore at the start; I take two electrodes
of a suitable material, such as already used in like processes where fusion
has been effected by an external furnace, and connected, respectively, to the
two poles of a dynamo-electric machine or other source of current, bring the
said electrodes into contact, separate them sufficiently to produce an electric
are, and then thrust them into the ore lying at the bottom of the cavity or
basin, where the ore soon fuses by the heat of the are, and becomes a con-
ducting electrolyte, through which the current from the electrodes continues
to flow. The arc of course ceases to eXist as soon as there is a conducting
liquid-the fused ore-between the electrodes, and the passage of the cnrrent
then takes place through the fused ore by conduction, and the heat is pro-
duced as it is in an incandescent lamp. The arc is merely dsed to melt the
ore in the beginning, and ·the ore is kept melted by incandescence, so to speak;
the metallic aluminium being gradually deposited at the cathode, and the
fluorine gas being set free at the anode, so long as the ore is maintained in
a state of fusion. As soon as the action is properly started, the electrodes
should be moved a little further apart, in order that the metals set free at
the cathode shall.not form a short circuit the electrodes, or be at-
tacked by the fluorine set free at the anode. I have found that, by using an
electric current twice as strong as would be employed to perform a given
amount of electrolytic work in the ordinary way in externally heated cruci-
bles, I am enabled to keep the ore fused according to my invention, without
the application of any external heat whatever. • • • I have described my
process as preferably carried on by employing a body of the ore itself to form
the basin or receptacle in which the electrodes are situated, between which
the current flows through the ore for heating and electrolyzing the same.
That specific invention, however, is not claimed herein, since it forms the
subject-matter of Patent No. 464,933, dated December 8,1891. My'present in-
vention Is not limited to the specific character of the receptacle nor the spe-
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cific arrangements of the electrodes. What I claim as my' invention is as fol-
lows: (1) The process of separating or dissociating metals from their highly
refractory ores or compounds, nonconductors in an unfused state, of which
the ores and compounds of aluminium are a type, which consists in fusing the
refractory ore or compound progressively by a source of heat concentrated
directly upon it, rather than by an external furnace, and as it becomes fU8ed,
effecting electrolysis by passing an electric current therethrough between
terminals which are maintained in circuit with the fused bath, whereby the
process is rendered continuous, substantially as set forth. (2) The continuous
process of separating or dissociating metals from aluminous or like highly re-
fractory ores or compounds, nonconductors in an unfused state, which con-
sists in progressively fusing the refractory ore or compound, and as it be-
comes fused electrolyzing it by passing an electric current therethrough of
sufficient volume to continue and maintain the fusion and effect electrolysis,
and adding fresh metal from time to time to preserve the bath constant, as
set forth. (3) The process of reducing metals from that class of highly re-
fractory ores and compounds, nonconductors in an unfused state, of which
the ores and compounds of aluminium are a type, which consists in fusing a
portion of the refractory or compound to be treated, in establishing an elec-
tric current through said fusell portion, and by such current producing simUl-
taneously progressive fusion of such ore or compound, and continuous electrol-
ysis of the same as fused. (4) The process of separating or dissociating
aluminium from its ores or compounds, consisting in fusing and maintaining
the fusion, and electrolytically decomposing the ore or compound by the
passage of the electric current therethrough, substantially as set forth. (5)
The continuous process of separating or dissociating aluminium from its ores
or compounds, consisting in fusing and maintaining the fusion, and electro-
lytically decomposing the ore or compound by the passage of the electric cur-
rent therethrough, and charging the bath as the reduction proceeds, substan-
tially as set forth. (6) The process of separating or dissociating aluminium
from its ores or compounds, consisting in fusing and maintaining the fusion,
and electrolytically decomposing the ore or compound by the passage of the
electric current therethrough, and regulating the strength of said current in
accordance with the requirements of the fused mass, substantially as set
forth."
A reference to the file wrapper and contents shows that from 1883 until

1890 the claims of the patent were a number of times rejected by the ex-
aminers of the patent office on the ground that the use of an electric current
for the combined purpose of heating and electrolyzing a metallic compound
was shown by the published reports of Sir Humphrey Davy's experiments in
tbe electrolysis of soda and potash, as far back as 1807. Among the claims
contained in the first application was this: (4) "In the electrolysis of ma-
terials, or other chemical compounds, in the fused state, the method of main-
taining them in a fused state by the heating effect of the electrolytic current
itself." The case was appealed to the board of examiners in chief at a time
when, among the claims, were the following: (1) "The process of obtaining
metals from their ores or compounds consisting in maintaining the ore or
compound in a fused or molten condition by the direct passage of an electric
current therethrough, simultaneously electrolytically decomposing the ore 01'
compound, and regulating the strength of the said current in accordance with
the requirements of the fused mass, substantially as set forth." (2) "The pro-
cess of obtaining aluminium from its ore or compounds consisting in maintain-
ing the aluminium ore or compound in a fused or molten condition by the
direct passage of an electric current therethrough, simultaneously electro-
lytically decomposing the aluminium ore or compound, and regulating the
strength of said current, in accordance with the requirements of the fused
mass, substantially as set forth." .
The resuliof the appeal and subsequent proceedings was the issuance of

the patent and allowance of claims above stated. Patent No. 464,933, issued
to BradleY, referred to in the specifications of his main patent, was, shortly
stated, a 'patent for the method of fusing and electrolyzing ore by the use of
a pile. of the unfused ore as the basin or receptacle in which the fused ore
was to be contained.



LOWREY V. COWLES ELECTRIC SMELTIJliG " ALUMINUM CO. 365

The application of Bradley and Crocker, declared to be an interference wltlJ.
that of the Cowles brothers, was for a useful process for reducing and heat-
ing ores by electricity. The invention is thus generally described: "In a large
number of chemical and metallurgical processes, in which high temperatures
are required, and in which it is impossible, on account of the nature of the
operation, to heat the materials by the direct action of fire in a reverberatory
or blast furnace, it is customary to treat such materials in closed, externally
heated crucibles or retorts. For example, the reduction of sodium, potassium,
Rnd zinc, and the manufacture of aluminium chloride, are carried on in this
way. That this method is very troublesome and expensive. The crucibles or
retorts are rapidly destroyed, and, being necessarily small in order that it
shall not require too long to heat them through, the labor of charging and
managing a large number of small retorts becomes very great. The object of
our invention is to overcome these and other difficulties, and to obtain the:
heat necessary to carryon such operations in a convenient and efficient man-
ner, and to concentrate thl.' heat exactly where it is needed; and, further-
more, our invention has for its object the attainment In commercial processes
of temperatures very much higher than have ever been reached before. Pri-
marily, our invention consists in carrying on chemical and metallurgical op-
erations or processes in chambers or furuaces, preferably constructed of or
inclosed in nonconductors of heat, in which furnaces the necessary heat is
produced and maintained by passing a powerful electric current either through
the materials themselves, or through separate conductors near or in contact
with said materials, the energy of the electric current being converted into
heat by the electrical resistance of the materials or conductors through which
It passes. Our invention is applicable to a large number of chemical and
metallurgical processes, but, in order to enable others to use the invention, we
shall describe in detail two or three of its most typical applications." After
describing one llleans of carrying the current along the sides of the furnace,
and developing the heat by the resistance there, the patentee proceeds: "An-
,other form of furnace which we have devised for carrying out our invention
is shown in figures 1 and 2, in which A and B are plates of carbon set In re-
fractory brickwork, and covered by an arch, D. This chamber is Inclosed in
an outer chamber, J, J, J, which may also be of brickwork, or of some porous
nonconductor of heat, such as the material known as 'terra cotta lumber.'
Between the inner and outer chambers there is a space, as shown, which is
filled with asbestos, mineral wool, or other suitable nonconductor. S is a tap
hole for withdrawing residue, slag, etc. G is a conduit for taking off thE
gases or vapors produced. The door, H, is so arranged that the whole of i'.
may be removed In order to remove the carbon plates, etc., or only a plug
may be taken out for charging the furnace. Electrical connection is made
to the two carbon plates, A and B, by two heavy copper strips or bars, E
and F. This furnace may be employed for the reduction of the same metah,
as we have described in the case of the first form of apparatus (that is
potassium, sodium, and zinc), and the same materials may be used; but in
stead of the heat being produced by an electric current, in which conductor:
surround or are in contact with tbe materials undergoing treatment, thl
current is caused to pass through the materials themselves, and the heat ii
produced in said materials. For example, In employing this furnace for tIl,:
reduction of zinc, we take the ordinary mixture of roasted zinc ore (zinc oxide
and carbon, and charge the furnace, as indicated In the drawings. This ma
terial rests upon the carbon plates, A and B, as shown, and the copper StriPI,
E and F, being now connected, respectively, to the poles of a suitable dynaml-
electric machine or other source of electrical energy, a current will pass fro Q

one carbon plate to the other, through the material resting upon and betwe, ,n
them, it being conducted by the carbon contained in the mixture. * * *
The zinc, as fast as It is reduced, distills over through the condUit, G, lind
is collected in the usual manner. Sodium and potassium may be reduce!/ in
,a similar way. * * * We believe that the metal aluminium can be red' red
by our process from its oxide (alumina) by mixing the oxide with carbon, and
subjecting the mixture to an intense heat in our furnace. This reduct'/.ll of
.alumlnaby carbon directly has often been attempted, but a high enouglJ tem-
perature cannot be attained in the ordina17 way by combustion. By oUf proc-
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ess, however, an almost unlimited temperature can be produced, and It is
probable that in this way we can accomplish this important result. • • •
In an application for letters patent of the United States now pending (filed
February 23, 1883, serial number 85,957), Charles S. Bradley, one of the pres-
ent inventors, has described an electro-metallurgical process in which an elec-
tric current is employed to perform two functions: to effect the electro-
lytic decomposition of the materials treated; and, second, to supply the heat
necessary to maintain said materials in the fused state while they aee being
electrolyzed. The present invention resembles the above to a certain extent,
but in the present invention the electric current which we employ performs no
electrolytic actions, the reaction which takes place being purely chemical, and
the function of the current being solely to develop the heat which is a neces-
sary condition of the reaction. For this reason, our invention does not require
the use of a continuous current of electricity. An alternating current may be
employed if desired, which is an advantage, since large alternating current
dynamos may be constructed more cheaply than the continuous current ma-
chines, and it is also less trouble and expense to run them."
Among the 10 claims made in the applications just before the interferencll

was declared with the Cowles process were the following: "(2) The herein·
described process, which consists in mixing together in a finely-divided state
two or more materials at least one of which is a conductor of electricity, and
in heating said materials or maintaining them at a high temperature by pass-
ing an electric current through them, in order to cause them to act or be aetell
upon chemically." "(9) The herein-described electrical heating process, iil
which the material to bp treated is mixed with carbon, both being in a finelJ-
divided state, and the mixture is heated or maintained at a high temperature
by passing through it an electric current. (10) The herein-described process
of obtaining aluminium from alumina, which consists in mixing the alumina
with carbon, and in heating the mixture or maintaining it at a high tempera-
ture by means of an' electric current."
The subject-matter of the interference in the patent office was as follows:

"The process of reducing ores which consists in In ixing the are with carbon.
and subjecting the charge to the action of heat generated by passing an elec-
tric current through the same, the ore being kept in contact with the carbon.
which forms a continuous part of the electric circuit, substantially as set
forth in applicant's 2d, 5th, 9th, and 10th claims, and in the four claims pre-
sented in the application of E. H. and A. H. Cowles, of Ohio, en-
titled 'Electric Furnaces.' "
After the assignment of May 18, 1885, the features of the Bradley and

Crocker invention, to which reference has been made, were eliminated there-
from, including the claims declared to be in interference.
R. S. Taylor, for complainant.
Betts, Hyde & Betts, and Loren Prentiss, for respondents.

'rAFT, Circuit Judge (after stating the facts). We in this
case to deal with the use of the electric current to perf(lrm two
functions in metallurgical operations. Whenever a current of suffi-
cient quantity and intensity is passed through a chemical com·
pound in a fluid condition, it will cause a chemical disruption, and
one of the elements will go to the anode, or the place at which the
current enters the fluid mass, and the other will go to the cathode,
or place where the curr,ent leaves it. This chemical dissolution by
the current is called "electrolysis." If the compound to be treated
is metallic, the metal element will gather at the cathode, while the
other will go to the anode. If the other element is a gas, as it is
when the ores are oxides, the oxygen or other gas will bubble out of
the bath at the anode. 'l'he effort that the electric current has to
make in order to pass through any body or matter produces heat.
The greater the resistance, or, what is the same thing, the lower
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the conductivity of a material, the more heat will be generated by
forcing a current through it. Heat can thus be ,produced of great
intensity. The highest heat known is that caused by the electric
arc, where the current forces its way through the air and com-
pletes the circuit. The usual way of reducing metals from their
ores has been to fuse the ores by the heat of combustion in the
presence of what is called a reagent. The reagent is a substance
with a strong-er chemical affinity for the nonmetallic element of the
ore when the ore is melted than the metal sought. The result of
the melting and reaction is that the metal is left pure. Whenever
the ore is an oxide, carbon will serve as a reagent, because the
affinity of carbon for oxygen is very strong. Carbon is a conductor
of electricity in which there is sufficient resistance to the passage
of the current to generate a very great heat. The Cowles brothers
conceived the idea of a furnace for reducing ores by the use of
electricity in which granulated ore should be mixed with granu-
lated carbon, so that the carbon should form a continuous con-
ductor from anode to cathode. The passage of the current would
generate heat in every particle of carbon throughout the furnace,
and would soon fuse the ore, when the carbon, acting as a reagent,
would take the oxygen from the fused compound, and leave the ore
pure. Whether electrolysis necessarily took place in the furnace
I shall discuss later.
Bradley's process of 1883 was a fusion of the ore, unmixed with

carbon by the electric arc, an electrolysis of the fused ore, and a
maintenance of the fusion from the heat generated by the passage
of the current and the electrolytic action. There was no reagent
in the Bradley process. The only agent of dissolution, except the
fusion, was the current. In 1885, the Cowles brothers were con-
vinced that they had made a great discovery,-one which would
revolutionize the art of winning the rarer metals, like aluminium,
from their usually refractory ores. As they were forming their
company, they learned that some one else had made a similar dis-
covery. They wished to buy peace, as their counsel says, and so
they proposed to buy from Bradley and Crocker the invention which
threatened to destroy the value of their own, and, to make them-
selves perfectly secure, they secured the assignment of all other
inventions or discoveries of the assignors which would tend to in-
terfere with the monopoly they hoped to enjoy from their own.
They were seeking insurance from invasion by the assignors, and so
the assignment was made to cover patents, applications, and dis-
coveries which never were, and which the assignors, of course, knew
had no existence. Bradley and Crocker were willing to make the
language thus broad, because, as it could convey nothing, it did
them no injury. The intention of the Cowles brothers was not
only to secure the applicatiou which had interfered, but also to have
a most sweeping guaranty from Bradley and Crocker that they
had no other discover'y which would interfere with the Cowles dis-
coveries. This is the only explanation possible of the assignment
of European patents and applications, and of the reference to in-
ventions, applications, and patents all in the plural, in addition to
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the application specifically assigned. It is not claimed that Brad-
ley and Crocker represented that they had other inventions and

which would satisfy the words of the assignment. It
is manifest that the general and indefinite language was used only
to secure the Cowles Company against possible and undisclosed
inventions, and not for the purpose of including inventions known
to both parties to be in existence.
With the general purpose of the parties in the framing of the

contr.act well understood,: we come to the question whether they
intended to include in the assignment Bradley's electrolytic process
of 1883. The evidence establishes beyond controversy that when
the assignment was drawn and executed the Cowles brothers knew
that Bradley had applied for a patent for a process of reducing
metals by electrolysis in which the current also effected the neces-
sary fusion. They knew this from the Bradley and Crocker ap-
plication which they were buying, in which the Bradley process was
not only described, but the patent office nnmber was given. It
was discussed by them. Had the Cowles Company then intended
that it should pass by the assignment, it is not possible that it
would not have been specifically mentioned therein. The Bradley
and Crocker application was identified in the assignment by
bel' and otherwise. Why not Bradley's? On its face, the assign-
ment purported to convey Bradley and Crocker's applications, pat-
ents, and discoveries. This was the stronger reason, if an in-
dividual application of Bradley was to pass, to make the reference
to it free from doubt. The Oowles Company was using general
terms to describe patents and applications in the assignment for
fear that the assignors might have others undisclosed. But here
was one brought to its attention while the contract was being draft-
ed. Surely the failure to mention it specifically is strong evidence
that it did not intend or wish to acquire it. Otherwise, why did
not the Cowles Company at once take steps to prosecute the appli-
cation to a patent as it did in the case of the Bradley and Crocker
application? For eight years it made no claim of title to the
Bradley application. It is suggested that, at the time of the as-
signment, it stood rejected. But the Cowles Company did not know
this,and, even if it had, rejections are not final in the patent office,
as the many rejections of this very application abundantly show.
It is fair also to infer that Bradley did not suppose he had included
his application of 1883 in the assignment, because from 1885 until the
issuance of the patent, in 1892, Bradley pressed for its allowance.
The circumstances present convincing evidence that neither of the

parties to the assignment thought that the Bradley application of
1883 was within its terms. But this conclusion does not dispose
of the It was the purpose of the parties to this assignment
that a certain class of discoveries, applications, and patents, if
owned by the assignors, should pass to the assignee. The descrip-
tion of them ex industria was made general, so that it might in-
clude individuals of the class whose existence was not known. If,
now, it appears that there was an application which must be in-
eluded within the general description to effect the purpose of the
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assignment, can the· court exclude it from the operation of the
grant, because both parties at the time of the assignment knew of
its existence, but were ignorant that it was within the description
of the class to be conveyed? It does not seem so. The question of
construction is, what did the assignors intend to convey? If a
class, then all the individuals fairly within it must be included in
the assignment. The very object in a class description is to avoid
the necessity of mentioning individuals, and to include individuals
which might otherwise be omitted. It follows that the mistake of
the parties in thinking that a certain individual is not of the class
conveyed will not exclude it from the grant. But the fact that
both parties do not think the individual to be in the class described
may be a pregnant circumstance to show in what sense the words
describing the class are used, if those words are capable of several
meanings. This, then, brings us to the question whether the Brad-
ley application of 1883 is fairly included within the words of the
grant. The important words are:
"Any and all discoveries and inventions relating to electric smelting

processes and furnaces, and all patents they have obtained therefor, and all
applications now pending and caveats on tile in the United States patent
office relating to electric smelting· processes and furnaces, which do or may
interfere with any applications for patents made by Eugene and Alfred H.
Cowles, of Cleveland, Ohio, now pending in the United States patent office."

It is clear that Bradley's application of 1883 was not included
in the grant, unless it related to electric smelting processes and
furnaces, i. e. unless the process described therein was an "electric
smelting process," as that term might reasonably have been under-
stood by the parties when the assignment was executed. The mean-
ing of terms often changes from time to time, and the words of a
contract are to be construed as of the time when it was entered into.
"Smelting," by its derivation, is synonymous with "melting," but in
metallurgy and the commercial manufactUre it has come to have a
more contracted meaning. Thus Prof. Morton, the expert for the
defendant, quotes, from a treatise on metallurgy by Frederick Over-
man, this distinction between "melting" and "smelting":
"When metallic ores are exposed to heat, and such reagents as develop the

metal, we call it 'smelting,' in contradistinction from the mere application of
heat, causing the ore to become fluid, which is called 'melting.' "
Prof. Morton, however, is of the opinion that "smelting" really

means nothing more then "melting apart," and that any process in
which the melting apart or separation of a metal from its ore is
effected by the use of electricity is correctly described as electric
smelting, and therefore that the Bradley process was electric smelt-
ing.
Prof. Langley, the expert for the complainant, thus defines "smelt" :
"The word 'smelt' is customarily applied to that class of metallurgical op-

erations in which a metal results, said metal being in a metalllc condition,
and obtained from an ore or mixture in which the metal originally existed in
the form of a chemical compound. In all instances the operation of smelt-
ing results in producing something different from the body operated upon and
l;his change is brought about by the action of heat and chemical force.
Usually the chemical action involved is between carbon, on the one hand, and

v.68F.no.2-24
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the oxygen of the ore, on the as, for example, the smelting of iron,
the ore, which in this case is always an oxide of iron, is introduced into a
furnace where it comes in contact with hot carbon, which removes the car-
bon chemically by combining with it and setting the iron free. 'Smelting,'
then, may be said generally to indicate the melting of something by heat, ac-
companied by a chemical change induced by the substances present in con-
tact with the ore. The two exceptions just alluded to in this definition are-
First, the case of bismuth, in which the bismuth exists in a metallic comB-
tion; and, secondly, the Lake Superior ores of copper, where the copper also
exists in a metallic condition. In both of these instances it is sufficient mere-
ly to raise these ores to a temperature sufficient to melt the contained metal,
and chemical action is not, therefore, necessarily present, but, even in these
cases, chemical action is resorted to practically to render the earthy ma-
terials of the ore fusible, and thus render the separation of the metal more
perfect. The substance added to bring about a chemical change in the earthy
matters of the ore are called 'fluxes,' and they generally consist of limestone
or of limestone and clay, so that, in the practical sense of the word, one may
say the term 'smelting' always involves melting by heat and the concomitant
presence of a chemical change,"

On cross-examination, Prof. Morton was asked this question:
"Can you refer me to any instance of the use of the word 'smelt' or 'smelt-

ing' to signify the decomposition of a compound by the action of the electric
current by any writer of recognized accuracy or authority? Ans. Not without
the addition of the word 'electric.' As far as I am aware, the use of this
compound word was first introduced into literature by the Messrs. Cowles in
connection with their process, in which they described the operation which took
place as electric smelting." .

The first application of the Cowles brothers was filed December
24, 1884, .and the patent was issued in June, 1885. This described
the process, and was termed the "Process of Smelting are by the
Current." On February 24, 1885, their second application was made
for the apparatus by which this process might be and
commercially carried on. This was termed "An Electric bmelting
Furnace." The most general claim describing the process in the
first patent was as follows:
"The method of smelting or reducing ores or metalliferous compounds here-

in described, which consists in subjecting the ore in the pJ:esence of a re-
ducing agent .to the action of heat generated by passing an electric current
through a body of broken or pulverized resistance material that forms a con-
tinuous part of the electric circuit, the ore being in cOli.tact with the broken
or pulverized resistance material, whereby the ore is reduced by the combined
action of the reducing agent and of the heat generated solely by the resistance
of the broken or pulverized body through its mass."

It seems clear to me that the reason why the Cowles brothers
called this an "electric smelting process" was because its main feature
was like that of any smelting process as ordinarily understood, name-
ly, the use of high heat and a chemical reducing agent, and because
the heat was produced by electricity. The use of the carbon to at-
tract the oxygen of the fused ore by chemical affinity most naturally
suggested the smelting of iron and other metals by the same reagent.
Before that time ores had been fused, and then subjected to elec-
trolysis. If "smelting" meant only "melting apart," then this was
smelting by means of electricity, but it was never so called. Even
the Siemens arc furnace of lR77 was not described as an electric
smelting furnace. It remained for the Cowles brothers to invent
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the term to distinguish their discovery, and we may gain· some idea
of the sense in which they used it at the time of the assignment by
reference to their idea of what their discovery was. Its important
and main features, in their judgment, were the intense heat of the
current made available by distributed carbon and the chemical re-
action caused by the same agent The many articles written by the
Cowles brothers, and by disinterested scientists, together with the
evidence of Alfred Cowles in an interference proceeding between the
Cowles application and that of one Faure, are all quite convincing
that, in 1885, they thought that, though electrolysis might play some
part in the process, the main success of it was due to the smelting
effect of the high heat, and the chemical reaction between the carbon
and the nonmetallic element of the ores, and that a process which
was purely and solely electrolytic was not embraced within the
meaning of the term "electric smelting process" as they used it
This conclusion is still further borne out by the circumstance, al-
ready commented on, that though the parties to the contract of 1885
had before them and under discussion this very Bradley process,
so described as to bring it clearly within the definition of "electric
smelting" now contended for by the defendant and given by its wit-
nesses, yet no specific words were used in the contract either to in-
clude the process in, or exclude it from, the operation of the assign-
ment as would have been most natural, had the process been an
electric smelting process, as it was then understood by the parties.
There can be no doubt either of the distinction which the assignors
in the assignment made between such a smelting process and one of
electrolysis, for in the very application which the Cowles Company
bought by this assignment of May 8, 1885, Bradley and Crocker dis-
tinguished the Bradley process of 1883 from the equivalent of the
Cowles process, as follows:
"The present invention (1. e. their carbon smelting process) resembles the

above (1. e. the Bradley process of 1883) to a certain extent; but in the pres-
ent invention the electric current which we employ performs no electrolytic
action, the reaction which takes place being purely chemical, and the function
of the current being solely to develop the heat which is a necessary condition
of the reaction. For this reason our invention does not require the use of a
continuous current of electI'icity. An alternating current may be employed if
desired, which is an advantage, since large alternating current dynamos may
be constructed more cheaply than the continuous current machines, lI-nd it is
also less trouble and expense to return them."

The Cowles Company tOGk this application, and pressed it to a
patent, which was issued to it as assignees, and, thGugh the claim
for the fundamental process was waived, that for an improvement
thereGn was retained, and the fGregoing explicit declaration of a
radical distinction between the carbon electric smelting process and
the Bradley electrolytic process still appears in the specifications of
the patent, and is, in effect, a formal admission by the CGwles Com-
pany, without which it may be presumed the patent would not have
issued to it. From the whGle record, I feel sure that the parties to
the assignment of 1885 did not use thE' term "electric smelting pro-
cesses" in the wide sense claimed on defendant's behalf, and that. in
their minds, processes solely electrGlytic were not embraced within
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it. Therefore the Bradley process of 1883 was not conveyed to the
Cowles Company by the assignment, and it never acquired title.
But suppose that I am wrong in thus limiting the meaning of

the words "electric smelting process," and that even in 1885 it did
include any process in which by the use of the current ores were
melted and separated, even if there was no chemical reaction at all.
The discoveries, patents, applications, and caveats relating to elec-
tric smelting processes and furnaces assigned by Bradley and
Crocker are only those "which do or may interfere with" the Cowles
patents. It has been pressed upon the court that these words
modify only the phrase immediately preceding, namely, "caveats on
file," etc., and do not qualify the terms "discoveries," "patents,"
and "applications." This is much too narrow a construction. The
Oowles Company was buying peace, and the clause in question was
expressive of the intention which pervaded the entire document,
and should be given its effect in construing every sentence and
clause in it. We have found that neither of the parties thought
that the Bradley process of 1883 was included in the assignment.
We are now considering the question whether the general language
of the assignment describing a class carried the process in spite of
this common view of the parties. Certainly the court will lean to
the construction of the general language used which may be recon-
ciled with the common thought of the parties as to the particular
process, and if, therefore, as I shall attempt to show, the construc-
tion, by which the discoveries, patents, and applications assigned
are limited to those which did or might interfere with the Cowles
patents, excludes from the grant the Bradley process of 1883, then
it is the court's duty to place that construction upon the assign-
ment. Moreover, the reference of the clause, "which do or may
interfere," to all preceding subjects of the assignment, is a
able and grammatical interpretation of the language, for the rela-
tive pronoun "which" often has more than one antecedent, and
there would seem to be no reason for thus limiting the caveats as-
signed without also limiting the more important words, "discov-
eries, patents, and applications." The words, "do or may interfere,"
are plainly to be construed with reference to the atmosphere in
which the parties then were. They were in the atmosphere of the
patent 'office. They were considering the question of applications,
caveats, and patents,-all technical terms to describe different
steps in the securing of a monopoly by government grant. The
word "interfere" has a technical meaning in that connection. It is
used in the statutes of the United States. Strictly speaking, an
interference is declared to exist by the patent office whenever it is
decided by the properly constituted authority in that bureau that
two pending applications, or that a patent and a pending applica-
tion, in their claims or essence cover the same discovery or inven-
tion, so as to require an investigation into the question of the
priority of invention between the two applications or the applica-
tion and the patent.
In the strictest technical sense, therefore, the fact that the Brad·

ley application of 1883 wasnot declared to be an interference with
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any of the Cowles patents, and that the Cowles patents were is-
sued, and as issued were not modified or affected, by the Bradley ap-
plication of 1883, would exclude the Bradley application from the ef-
fect of the assignment But it may be conceded that this is too strict
an interpretation, and does not square with what appears to have
been the manifest intention of the Cowles Company in securing
this assignment. The interference referred to was either a de-
clared interference in the patent office, or the total defeat or the
narrowing of any of the otherwise valid claims of the Cowles pat-
ents, after issuance, in a court of competent jurisdiction, by the
use of an application or invention of Bradley and Crocker or either
of them. If, therefore, it appears that the otherwise valid claims of
the Cowles patents are not narrowed or defeated by the specifica-
tions of the Bradley patents which are the subject of this litigation,
then the Bradley patents did not pass by the assignment. The
question is not to be determined by what the Cowles brothers may
have claimed in any application, nor by what might have been
claimed under their specifications and drawings, had Bradley never
made his invention or application in 1883. It is whether the claims
allowed to the Cowles brothers by the patent office are restricted
or invalidated by the really new inventions of Bradley, as disclosed
by his application of 1883.
If the patent office allowed Bradley any claims which the history

of the art shows he should not have been allowed, then those
claims can play no part in this discussion. If invalid, they are in-
valid because anticipated by some other patent, or by the discov-
eries in the prior art, and it certainly cannot be held that claims
thus narrowed or defeated interfere, in the sense of the contract,
with any of the otherwise valid claims of the Cowles patents. The
questions remaining, therefore, for consideration, are: (1) What
was the real invention of the Bradley patents? and (2) what are
the valid claims of the Cowles patents, excluding consideration of
the Bradley patent? and (3) are they interfered with by Bradley's
discovery of 1883?
For eight years, from 1883 to 1891, the claims of the Bradley pat·

ent were rejected by the patent otlice, the examiners ruling that
the use of a current of electricity to fuse a metallic compound, and
to maintain the fusion, and to electrolyze the fused compound, was
old in the art, because Sir Humphrey Davy had reported, as a con-
tribution to science, his use of the electric current first to fuse, and
then to electrolyze, potash and soda., securing a deposit at the ca-
thode of the metal potassium and the metal sodium, respectively.
In the collected works of Sir Humphrey Davy, reported in 1840,
occurs this statement:
"I tried several experiments on the electrizatlon ot potash rendered fluid by

heat, with the hopes of being able to collect the combustible matter, but with-
out success; and I only attained my object by employing electricity as the
common agent for fusion and decomposition. Though potash, perfectly dried
by ignition. is a nonconductor, yet it is rendered a conductor by a very slight
addition of moisture, which does not perceptibly destroy its aggregation, and
jJl this state it reamly fuses and decomposes by stronJO: electrical powers."
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. Sir Humphrey Davy also tried the experiment with alumina or
other refractory ores or oxides, and did not succeed in fusing
because,the current would not pass through them in their dry state.
n was known that these ores, if fused, could be subjected to the
electrolytic action of the current, but it seems never to have oc-
curred to anyone but Bradley how the current might be used to
effect the fusion of the metal in its nonconducting state, as part of
the electrolytic process. He secured it by putting the anode and
cathode so close together that an electric arc was formed by the
passage of the current through the air. This, as was well known,
produced the highest possible heat, and quickly fused the ore be-
tween or near the anode and the cathode. The power of fused ore
thus produced became at once a medium for the conduction of the
current. Thereafter the resistance to the current in the fused ore
caused heat, which could be easily increased to effect the progressive
melting of the rest of the ore, by adding to the voltage or intensity
of the current.
'l'he history of the Bradley patent shows, as disclosed above, in

the statement of facts, that Bradley attempted to secure the allow-
ance by the patent office of one claim or more for the process of main-
taining fusion and electrolysis by the electric current simultane-
ously in the treatment of metallic compounds. But it will be ob-
served that even on appeal, and by the decision of the board of re-
view in the patent office, his claims in this regard were very much
narrowed. He was required by the board of appeal to make, as an
essential part of the process described in his specifications and
claims, the initial fusing of the metal as therein set forth, and, as
the only initial fusing suggested was that described in the patent
to be by the electric arc, it became an essential part of the process
patented.
The acceptance by the patentee after he had made the claim

for merely maintaining the fusion, and simultaneously electrolyzing
the fused mass, and it had been rejected, estopped him from ever
afterw,ards asserting monopoly to such a process, when the initial
fusion described in his patent was not included in it, and showed
with reasonable certainty that· he was entitled to nothing more.
Bradley's discovery, therefore, was of a combination of steps, each
one of which was old. The steps were, first, the initial fusion by the
electric arc between the carbon anode and cathode. The electric arc
was certainly old. Second, tbe maintenance of the fusion by the heat
of resistance to the current in the fused ore, and the consequent
progressive melting of the rest of the ore. This step was plainly
shown by Sir Humphrey Davy. And, third, electrolysis by the cur-
rent, which was equally well known. Whether Bradley is really
entitled to the monopoly of this combination or not may be ques-
tioned when the validity of his process is directly in issue. Both
parties to this cause, in contending for the possession of it, have a
motive not to diminish its scope more than is absolutely necessary
to the establishment of his or its title, but sufficient appears in the
record to justify the limitation' of it as above. The other patent of
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Bradley's involved here is for the use of a pile of ore as a containing
vessel for the bath to be electrolyzed, in accordance with the direc-
tions of the main patent. It does not seem to me, except as it in-
volves the process described in the main patent, to have any bearing
on the question of interference with the Cowles patents. Having
thus considered the scope and extent of the Bradley process of
1883, we come now to consider what is the real essence of the
Cowles patents. The gist of the Cowles invention is the use of
granular carbon or other equivalent resistance material distributed
through the mass of granulated ore to carry the current from one
electrode to the other, and by its low conductivity or resistance to
produce intense heat, not at a single point or in a single line, but
throughout the ore, and by the heat thus generated to fuse the ore,
and to separate the metal element by the chemical action of the
carbon upon the nonmetallic element of the ore, just as iron and
other like ores are smelted in a furnace.
The claims of the first or main patent of the Cowles brothers re-

late, the first one to the fusion of the ore by the process described,
the second to its smelting or reduction by the reagency of the same
carbon used to generate the heat, and the third and fourth claims
are but variations from the second. This Cowles patent was not
intended to disrupt the metallic compounds by electrolysis. There
is a suggestion in the patent that the current has a or
disintegrating effect of assistance in the reduction and distillation
of zinc ores in accordance with the specifications of the patent, like
the disrupting effect of the current in the solution. Whether this
obscure statement is a blind intimation that electrolysis takes place
or not is somewhat difficult to determine. But, even if it is, certainly
the main purpose of the Cowles brothers in their patent was to ac-
complish the reduction of the ores therein mentioned by the chemical
reaction of the carbon, and not by the electrolytical disrupting of
the ore. It is confidently claimed, however, on behalf of the de-
fendant, and the claim is rested on elaborate expert evidence, that
the main agent in reducing metals from their ores by the Cowles
process is the electrolytic action of the current after the ore is fused
by the heating contact of the incandescent carbon distributed through
its pulverized mass. In my opinion, it is immaterial whether this
theory be true or not, for, even if electrolysis is necessarily present
in the Cowles process as the main and leading agent for its successful
carrying on, the claims of the Cowles patents are not at all affected
by anything disclosed in the Bradley process of 1883, either in the
specifications or in the claims allowed by the department. The only
valid claims of novelty in the Bradley process, as we have shown, are
of a combination which must have, as part of it, the initial fusion of
the drJ ore by the electric arc. This was the difficulty which Sir
Humphrey Davy seems not to have been able to overcome in the
process of electrolysis with internal heating, and this difficulty, if
the Oowles process is an electrolytic process, was overcome in it,
not by the use of the electric arc, but by the establishment of a con-
tinuous current through granulated carbon placed between the anode
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and the cathode. In other words, the Bradley process and the Cow-
les process, if they both involve electrolysis, and thus cover common
ground, do not interfere with each other, because the common
ground covered was well known in the history of the art, and was not
subject to the monopoly of either.
But mach has been said concerning the suggestion in one of the

Cowles patents (the one to Alfred Cowles, No. 319,945) that in some
cases pulverized Oi'e might alone be used where it is a sufficient con-
ductor of electricity without carbon. This is the only suggestion
of the kind in all the five patents belonging to the Cowles Company.
It is said that, in furnaces operated with the granulated ore alone
without the carbon, we should necessarily have a reproduction of the
Bradley process, and therefore that the Bradley process would in-
terfere with the Alfred Cowles patent to that extent. The argu-
ment is untenable, first because the evidence l!hows that the sugges-
tion of the Alfred Cowles patent is wholly impracticable. There is
no ore disclosed in the record which in its dry state is a sufficient
conductor to permit the passage of a current, and, unless the current
can pass through the resistance material which is to generate the
heat, the process must be a failure. Again, the suggestion of the
patent was never embodied in any of the claims allowed. Therefore
the Cowles Company, without regard to the Bradley process, would
have no monopoly on it, and their patents could not be said to be
interfered with in respect of the process which they did not own.
Finally, I do not think that it is by any means clear that electrol-

ysis in the Cowles patents, as they are described in the specifica-
tions of the patents, plays any considerable part in the reduction of
metals. In the first place, in one of the Cowles patents it is stated
that there is no deposit of metal upon the carbon plate which makes
the cathode. There has been no evidence introduced to show that
this statement is a mistake. If there were any electrolysis between
the electrodes, the metal must be deposited at the cathode. Prof.
Morton, the chief expert for the defendants, on his examination in
chief developed and illustrated a theory by which every two pieces of
the granulated carbon lying next to each other in the fused are
constitute an electrolytic pair, and electrolysis goes on everywhere
in the bath, wherever two such adjacent granules of carbon could
be found. Out of the mouth of this same witness, by the cross-
examination of counsel for the complainant, who proved himself both
on examination and in the argument to be a learned expert himself,
the elaborate and convincing theory developed by Prof. Morton was
'shown to have but limited application to the Cowles furnaces. His
statement in chief gave the impression that the melted ore would
find its way and form a film between every two adjacent grains of
carbon in the furnace, and that between each two grains thus sepa-
rated by the film an electric cell would form, and electrolysis would
go on; but when counsel for the complainant brought out from the
witness the fact that the counter electro motive force needed in each
electrolytic cell for the work of electrolysis would require to pro-
duce electrolysis in the number of cells which must thus occur in a
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Cowles furnace of ordinary dimensions a voltage three or four times
that actually used in the Cowles furnaces, he was obliged to admit
that the number of cells in the furnace would be much less than that
which his answers in chief would have led a nonexpert to suppose.
When his attention was called to the statement in the Alfred Cowles
patent that there was no deposit on the cathode of metal, he im-
mediately supposed an aggregation of carbon granules there, so
closely united as to prevent the fused ore from finding its way to the
cathode, departing thereby from the principal hypothesis of his
theory, as originally stated, that the fused ore would necessarily
thread its way in between all the loose particles of carbon in the
furnace. The effect of his answers on cross-examination was to weak-
en much the probative force of his general statement that the chief
agent in reducing metals under the Cowles patents was electrolysis.
Prof. Morton did demonstrate that some electrolysis must go on in
the Cowles furnace, and this, indeed, was not denied on behalf of the
complainant. He demonstrated it by electrolyzing a solution of
sulphate of copper with carbon, in which the result of electrolysis was
seen in the particles of copper distributed all over the bottom·of the
glass disk in which the experiment was performed, and not confined
to the cathode. While these show that electrolysis must go on to
some extent in the Cowles furnaces, they do not show that the
smelting effect of the high heat and the carbon reagent is not the
important and principal means of reducing the metal in the Cowles
process.
In one of the papers published in connection with the Cowles pro-

cess, a Mr. Darrow reports an experiment by the Cowles Company for
the purpose of determining whether electrolysis played any consid-
erable part in the Cowles furnaces. His experiment consisted in the
operation of the furnaces with a continuous current, and then with an
alternating current. It was conceded, at that time, that electrolysis
was impossible in an alternating current. Prof. Morton and others
question this, but there is no substantial evidence that the theory is
unsound. Mr. Darrow's announced result was that there was l'lllb-
stantially no difference in the product of the Cowles furnace from
an alternating current and from a continuous current. Prof. Mor-
ton, from the figures of Mr. Darrow, thinks that there is a wide dif-
ference demonstrated. If such a difference could be shown, it would
go far to prove the claim now made on behalf of the Cowles Company
that electrolysis played a great part in their furnaces, but no such
experiment has been attempted since Darrow's, or, if attempted, has
not been shown in evidence. On the whole, from the entire record,
including the evidence of Prof. Langley and Prof. Haynes, and of
Prof. Morton on cross-examination, I conclude that there is electrol-
ysis present as an incidental feature in the Cowles furnaces, but that
the presence of carbon, instead of aiding the electrolysis, interferes
with it, and that it is by no means an important feature in the reo
duction of metals under the Cowles patent.
Evidence appears in the record of the operation of the Cowles fur-

naces at Lockport, N. Y., and these are used to show that electrolysis
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must goon. One of the chief evidences is said to be the bubbling
of the gas at the anode. But on cross-examination of the witnesses
it was developed that the operation of the furnaces was a departure
from the Cowles method, in that the carbon was only about 10 per
cent. of the mixture, and would hardly form a continuous conductor;
that the fusion was begun by the electric arc; and that in fact the
process described in the Bradley patent was the one which was used.
For the reasons given I am satisfied that the Bradley patent was not

intended to be conveyed by the assignment of May 8, 1885, and that
it was not, in any view, included within the general terms of that as-
signment. The finding of the court will be that the valid title of
United States patents Nos. 464,933 and 468,148, issued to Charles S.
Bradley and mentioned in the bill, is now in the complainant by law-
ful assignment; that neither the defendant the Cowles Electric Smelt-
ing & Aluminum Company nor Alanson T. Osborn has any title to
these patents; and that the assignment of them, executed by the
Cowles Company to Osborn, and placed upon the record in the pat-
ent office, had no effect to carry title to them, and constitutes a
cloud upon the title of the complainant. The decree of the court will
be that the defendants shall cancel the record of the said assignment
by the Cowles Company to Osborn in the patent office, and that the
defendants, and each of them, shall be perpetually enjoined from as-
serting any title or claim of title to the patents described in the bill.
The cross-bill of the defendant the Cowles Company will be dis-
missed, and the costs of the cause taxed to it.

CARTER-CRUME co. v. ASHLEY et al.
(Circuit Court, N. D. New York. June 26, 1895.)

PATENTS-SALESMEN'S CHECK BOOKS-INJUNCTION PENDENTE LITE.
Injunction pendente lite against infringement of the Carter reissue patent

(No. 10,359), for improvement in salesmen's check books, will be granted,
the patent having but 3% years to run, complainant having built up a
large business employing many men and much capital, defendants being
small users, the manufacturer who sold to them being a small and re-
cently organized corporation; a decision sustaining the patent having-
been rendered six years ago, in a case in which substantially the same
defenses now relied upon were presented, there having, since such time,
been general acquiescence in complainant's rights, and there being little
doubt that defendants' book is an infringement.

Suit by the Carter-Crume Company against John W. Ashley and
others for infringement of patent. Complainant moves for pre-
liminary injunction.
C. H. Duell, for complainant.
George B. Selden, for defendants.

COXE, District Judge. The complainant, as owner of reissued
letters patent, No. 10,359, asks for an injunction restraining the de-
fendants from infringing pendente lite. The patent was granted


