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company, 01' that· he had power or authority to execute said assign.
ment." .It is argued that it was incumbent upon the complainant
in the first instance to. prove. that Hamilton was the treasurer of
the company and that his act in signing the name of the corporation
was duly authorized by its· board of directors. It is unnecessary
to referto the evidence tending to show that the act of the treasurer
was duly authorized and that it was made pursuant to the insol-
vency laws of the commonwealth of Massachusetts, for the reason
that it is thought that the assignment itself was prima facie suffi-
cient. A, contrary ruling would put the owners of patents to a
vast amount of needless annoyance and expense. ""hen a certified
copy of an assignment which has been duly recorded in the patent
office and which is sufficient on its face to pass the title, is intro-
duced in evidence, enough has been done to put the defendant to
his proof. The authority must be presumed till the contrary
appears. Bankv. Dandridge, 12 Wheat. 64; Academy v. l\-lcKedmie,
90.N. Y. 618,629; Jackson v. Campbell, 5 'Vend. 572, 575; Dederick
Y. Agricultural Co., 26 Fed. Rep. 763; Parker v. Haworth, 4 McLean,
370; Ang. & A. Corp. § 224.
The complainant is entitled to a decree for an accounting.

EDISON ELEC'£RIC LIGH'I' CO. v. WESTINGHOUSE et a1.
(Circuit Court, D. New Jersey. April 10, 1893.)

1. PATENTS-ELECTRIC LIGHT-EDISON FEEDER PATEN'r.
Letters patent No. 264,642, issued to Thomas A. J<Jdison, September 19,

1882, for an "electric distribution and translation system," consist of a
combination of two circuits,-the one, a consumption circuit, in the main
conductors of which the "drop in tension" is not sufficient to vary, prac-
tically, the candle power of the lamps COIlllected therewith; and the other,
a feeder circuit, haVing upon it no translating devices, so that all
harmful "drop in tension" due to distance may be located upon it without
affecting the relative candle power of the lamps in the consumption cir-
cuit. Held that, in view of the prior state of the art, the patent involves
a union of distinctive elements, forming a patentable combination, and not
merely a collocation or aggregation of elements, which is not patentable.

2. SAME-ANTICIPATION-WERDERMANN BRI'l.'IBH PATENT.
The invention desclibed in the Edison patent was not anticipated by the

invention described in the British letters patent granted June 21, 1878.
to Richard Werdermann, for an improvement in apparatus for electric
lighting, in which the patentee endeavored to overcome the "drop in ten-
.sion" by compelling the electrical current to pass over or through an

length and sectional area of a conductor in going to and returning
from each lamp, by so arranging the parallel circuits in which the lights
are included that the light which is the first one or the nearest to th!'
source of eleetricity on a positive conductor is also the first or nearest
to the source.of electricity on the negative conductor, or by so aITanging
them that the. lamp or light which is first with regard to its position OIl
the positive conductor is last with regard to its connection with the nega-
tive conductor.

3. SAME-ANTICIPATION-KIIOTINSKY :I!'RENCH PATEN'!'.
Tlie Edison invention was not anticipated by the Invention described in
the l!'rench letters patent issued March 19, 1875, to M. D. Khotinsky, for
Improvements in electric lighting, consisting-First, of a peculiar arrange-
ment of the conductors of the elechical current, which permits the cur-
rent to pass Into each lamp or light independent of the others, so that the
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variation or fallure of light in one lamp has no e1l'ect upon the others;
and, second, the arrangement of the burners of the lamps in such a man-
ner that after the consumption in service of one carbon, or other luminous
conductor, the current passes automatically into another luminous con-
ductor, and from that into a third, and, after the consumption of all the
luminous conductors provided, the current travels autumatically to a spiral
or conductor of any form, whose is equal to that of the lamp
in connection as described; such letters patent containing an indication
that the inventor intended to obviate the "drop in tension" incidental to
an extended system of lighting, and not disclosing the law for the pro-
portions of the circuit in regard to the number of lamps connected therC'-
with, nor giviDg any data by which it might be concluded that the lamps
would vary from each other in candle power, which variance would be
cured by the invention.

4. SAME-AN'l'ICIPATION-LANE-Fox LETTERS PATENT.
'The invention described in the Edison letters patent was not anticipated

by the inventions for which two British letters patent were granted to
Lane-Fox in 1878, although these inventions were intended to obviate the
difficulties due to "drop in tension;" the form adopted being to enlarge the
system of conductors as they approach nearer to the central station, form-
ing what is generally known as the "Tree System,"-a system of distribu-
tion in which the electrical energy starts from the central station on the
largest of the conductors in the system, and divides itself into so many
branches as are required to operate the lamps; the branches diminishing
in sectional area as the distance from the central station increases; thll
system being aided by attaching Plante batteries for storing up electricity,
and distributing it.

5. SAME - AN'l'ICIPA'l'ION - METHODS IN USE FOR DISTRIBUTION OF GAS AND
WATER.
The invention described in the Edison letters patent was not anticipated

by the prior methods and systems of gas and water distribution for pub-
lic use; these methods and systems not being such as to form a basis upon
which the Edison electric system could have been constructed.

6. SAME - ANTICIPATION - METHODS EMPLOYED IN ELECTROTYPING AND ELEC'
TROPLATING.
'1'he Edison invention was not anticipated by the methods in which

electricity had previously been utilized in electrotyping and electroplating.

In Equity. Bill by the Edison Electric Light Company against
Church, Kerr & Co., to restrain an alleged infringe-

ment of letters patent. Decree for complainant.
Betts, Atterbury, Hyde & Betts, Frederic H. Betts, Eaton &

Lewis, and S. B. Eaton, for complainant.
Kerr & Curtis and Leonard E. Curtis, for defendants.

GREEN, District Judge. The bill O{ complaint in this cause
charges the infringement by the defendants of letters patent No.
264,642, granted Thomas A. Edison, September 19, 1882, for an
"electric distribution and translation system." The alleged infringe-
ment is charged to be the construction and operation of an "electric
light plant" in the city of Trenton, in this state.
l'reviously to the issuing of the letters patent, and on or about

the 21st day of June, 1881, Mr. Edison duly assigned to the com.-
plainant all his right, title, and interest in and to the said inven-
tion, and any letters patent of the United States which might there-
after be granted to him therefor. 'fhe invention which was in-
tended to be secured by the letters patent is declared by Mr. Edison,
in the specification, to relate to a method of equalizing the tension
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or "pressure" of the current through an entire system of
lighting, or other translation of electric force, preventing what is
ordinarily known as a "drop" in those portions of the system the
more remote from the central station.
Six claims were made in the letters patent, but, of these, only

the 1st, 2d, and 3d are relied upon by the complainant in this action.
They are as follows:
(1) A consumption circuit, in the main conductors of which the

drop in tension is not sufficient to vary, practically, the candle
power of the lamps connected therewith, in combination with feed-
ing conductors connecting the consumption circuit with the source
of electrical energy, and having no translating devices connected
therewith,-the drop in tension upon such feeding conductors not
affecting the relative candle power of the lamps of the consumption
circuit,-substantially as set forth.
(2) A consumption circuit, in the main conductors of which there

is a definite, small drop in tension, not sufficient to vary, practically,
the candle power of the lamps connected therewith, in combination
with feeding conductors connecting the consumption circuit with the
source of electrical energy, and having no translating devices con-
nected therewith; the loss upon such feeding conductors being
greater than upon the main conductors of the consumption circuit,-
substantially as set forth.
(3) 'rhe combination of a consumption circuit, in the main con-

ductors of which the drop in tension is not sufficient to vary, prac-
tically, the candle power of the lamps connected therewith, with a
feeding circuit having no translating devices, and extending from
the source of electrical energy to the center of the consumption
circuit, substantially as set forth.
The defendants, by their answer filed in this suit, deny infringe-

ment, and insist that there is no patentable novelty in the alleged
invention; contending that the invention claimed by Mr. Edison
had been anticipated by various preceding patents, and had been
described in numerous scientific and technical publications, and
that the method and system of gas and water supply now custom-
arily in use in large cities were entirely analogous and similar to
the scheme devised by Mr. Edison for electrical distribution.
It goes without saying that no problem ever so severely vexed

the marvelous ingenuity of invention as that which concerned itself
with the safe, eeonomical, and suecessful distribution of electric
light over a large area of territory by subdivision of the current.
The problem involved, as apparently unresolvable faetors, not only
the bringing to perfectibility the devices by which the translating
of electrical vibrating foree, electrical current, or electrical energy
into the illuminating light could be readily and surely aceomplished,
bUt, as well, the sueeessful evolution of a method or a process where-
by the same current could be thoroughly divided in supply to numer-
ous translating devices, and be rendered so subject to regulation
that its operation under all imaginable circumstances should be
uniform. In other words, the problem was to devise a system of
distribution by which the current of electricity necessary to operate
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the lamps in a district or territory of large area could be propelled
to all parts of the district, at all times, in such volume, and nnder
such pressure, as to cause all the lamps operated to develop a prac-
tically uniform and useful amount of illuminating power. Not
more than 10 years have gone by since the most learned and astute
scientists on both sides of the Atlantic unitedly declared the utter
impossibility of its solution. After the most careful consideration,
the most incessant experimentation, the intensest study, electricians
and physicists acknowledged their inability to conqlH'r snccess. At
this time, indeed, the obtaining of light from a single lamp, or from
a small group of lamps, by transmission of electric current, had been
successfully accomplished. Edward Austin King, as far back as
1846, had been granted by the English government letters patent
for an invention which consisted in "the application of continuous
metallic and carbon conductors, intensely heated by the passage
of a current of electricity, to the purposes of illuminating." And
ever since, down to the very present, the records of the various de-
partments for the granting of letters patent in almost every nation
teem with descriptions of the inventions of those who have devoted
their time and exercised their skill in the investigation of the sub-
ject of electrical illumination, and who have published in this
manner their conclusions to the world.
Hut the successful production of "light" as the result of the intense

hC'ating of a carbon or metallic conductor by a current of electricity
accomplished little or nothing towards overcoming those difficulties
which were considered insurmountable by learned men, and were
regarded as standing directly in the way of successful lighting of
large districts by the illuminating power of the electric current.
'1'hose difficulties were the economic distribution and the proper
division of the electrical current on a seale, and under conditions
of convenienee, adeqnate to a system of illumination for domestic
purposC's, in villages and cities, analogous to that of gas. 'l'he ehief
difficulty arose out of the admitted fact that no method was known
at 1hat time by which the electric current necessary to operate the
lamps of such low candle power as to be comparable in illuminating
po\ver with the light from ordinary gas burners, could be sent to all
parts of the territory to be supplied, at all times, in such volume,
ano under such pressure or tension as to cause all the lamps to de-
velop a useful amount of light, at the same time having the cur-
rent so regulated and controlled that it would never rise in degree
at any lamp so as to injure the lamp itself by excess of power; that
the practically, should be so arranged that the commmer
would be C'uabled to illuminate or extinguish all the lamps on his
pn'mises without sensibly affecting the current of electricity passin!?;
by him to other lamps. In other words, the question was, how could
there be delivered to all lamps in use, whether few or many, at all
times a uniform current of electricity, of intensity severely adequate
for the work required to be done?
In the attempt to solve the problem of electric lighting, two

systems of arranging the translating devices with reference to the
source of the electrical current or energy, and to each other, have
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been suggested' and tested by practical use. The one is known as
the "Series" system; the other, as the "Multiple Are" system.
In the series system the translating devices or lamps are ar·

ranged upon a single conductor wire, along and through or by
means of which the electric current is impulsed through its entire
length, and to each lamp, causing each lamp to be illuminated suc-
cessively. As the current in such a system must, of necessity, pass
through each intervening lamp between the generator and the end
of the circuit to reach the one beyond, it is obvious that to over-
come the joint resistance of the conducting wire, and of each lamp, it
must be the subject of very great propulsive force. In the multiple arc
system, lamps are arranged upon parallel bridges connecting the
outgoing with the incoming conductor, and are supplied with
electrical current simultaneously. In operating such a system the
current sent from the generator, upon reaching the first bridge, it-
self divides; one part going over the bridge to the first lamp, and
the balance surging forward to the second bridge and lamp, where
the same action is repeated. In this system each lamp is prac-
tically independent of any other in the system, so far as the mere
translation of the current into light is concerned. The electrical
cnrrent which burns illumination into the first lamp has performed
cntirdy its destined work, and in no wise concerns itself with any
other lamp in the system. Each lamp is operated by its own pro-
portion of the current. Hence, it follows that the distinctive char-
acteristic of this system is found in the very great quantity of cur-
rent which is required for successful operation in a large system;
for at PReh lamp the primal electric current is necessarily dimin-
ished by that l,ortion which devotes itself to the operation of that
lamp. '
'J.ilw-t tllese two systems marked a great advance in electrical

lighting is wry apparent. Yet, when put to the test of use in the
lighihlg of 1mge areas). defects that seemed fatal speedily mani'
festt,d Thus, in the series system, there was first",he

that-as all the lights were placed upon the one con-
dudor wire, and the same current necessarily passed through each
lamp in succession---:the initial propulsive force exerted upon it
must equal the sum of the resistance of all the lamps in the system.
That the electric pressure might be within manageable bounds
would, of necessity, greatly limit the number of lamps. Another
and equally serious defect wu;s caused by the fact that the extin-
guishment of one by the breaking of the circuit necessarily ex-
tinguished all lamps; for the breaking of the circuit at any point
seyered its continuity, and caused an absolute stoppage of the
progress of the current.', The putting out of one lamp by destruc-
tion of the cirdIit ¢xtinguished all lamps upon the circuit.
Tliedifficulty in the arc system was equally dishearten-

ing, looked at from a financial standpoint. As was stated, in such
system each lamp depends upon and receives a portion of the whole
of the>electricalcurrentf.dr its own wants and separate use. The

so called, ttlUst therefore, at the outset, be very
large in quantity. ", Each, lamp diminishes the whole by a certain
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To . operate, therefore,successfully, a con,
structed on this theor;y, and covering an extensive area, and a very
large number of lamps, the conductor wire must b.e quite equal in
size to the sum of all the wires which would pass from the source
of electrical energy separately to and from each lamp in the system.
In other words, to carry the excessive volume .of electrical current
required for the supply of the lamps in the multiple arc system over
a large area, would necessarily require conductors enormous in
size,-in bulk equal to the combined bulk of all the small con-
ductors that would be used in carrying the current to each separate
lamp, if separate illumination was attempted. The cost of such
enormous conductors, if the area of lighting was extensive, and the
lamps very many in number, became simply prohibitory. Finan-
cially, the multiple arc system, as a means of extensive electrical
lighting, was doomed to failure by this unfortunate necessity.
'l'here remains yet another difficulty inherent in all systems of

electric lighting,-in fact, in all systems or methods of transmis-
sion of electric energy or current,-which still further complicated
the problem which we have been considering, and it arose from
what is technically called "drop in tension." "Drop in tension"
means "loss of the propulsive force which measures initially the
forward movement of the electrical energy or so-called 'current' as
it leaves the generator, and seizes upon and follows the conductor."
This "drop in tension" is the necessary resultant of the obstructive
operation of the molecules of the conductor to and upon the elec-
trical energy or "potential," as it is called, as it forces its way
through the conducting matter. Whatever the primary force may
be that generates these phenomena to which is given the concrete
name "electricity," it makes its presence known through a rapid
vibration of the molecules of matter. What the exact character of
those vibratory motions is can hardly be stated with scientific pre-
cision. It is quite enough to know that they differ in form, in direc-
tion of vibration, and in rapidity of movement.
Now, electrical energy can be utilized the more readily by being

placed, to a certain extent, in confinement, and thus be compelled
to exercise its power within certain defined limits; in other words,
through the medium of a conductor, which simply means the sub-
stance or matter or thing which usually receives the electrical
energy, and whose molecules readily respond to its resultant vibra-
tory movements. Now, scientists declare that such electrical vi-
bratory movements in a conductor depend, not only upon its specific
character, but as well upon its size,-that is, its sectional area and
length,-and that, the smaller the area in which these vibratory
motions are propagated, the greater is the resistance offered. Ac-
cepting this as a law of electrical energy, it follows that, the larger
the conductor in diameter, the less the resistance to the electrical
energy as it passes through it; and, conversely, the smaller and
more confined the space in which the vibrations are to be propa-
gated, the greater the resistance to be encountered. In overcoming
this resistance the current of electricity-or, more properly, tht>
"electro-motive force or tension"-uses up a certain proportion of
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itself, necessarily. This is true whether the resistance to be over-
come is that obtruded in its path by the nature and character of
the conductor, or arises from the work performed,-that is, the
translation of the CUI'l'ent into illumination, or other useful purpose.
This inevitable loss or waste of tension caused by the self-expendi-
ture of the force in subduing and overcoming the obstructions of the
conductor is called "drop." The longer the wire, the smaller its
sectional area; the greater the number of translating devices upon
it, the larger the loss or waste. Hence, it would follow that the
difficulty arising from these causes in the lighting by electricity of
large areas, including a great number of lamps, would be almost
prohibitory. The rule which governs the loss or "drop in tension"
was given, on the argument, as this:
""\Vith a given expense for conductors of a multiple arc system, the propor-

tion or percentage of drop in tension increases, approximately, directly as the
number of lamps and as the square of the distance."

Thus, twice as many lamps at twice the distance cause eight
times the percentage of drop. It is quite apparent, then, that not
a very great length of conductor, nor very many lamps, would be
necessary speedily to cause a system to be wholly inoperative. The
electro-motive force would be unequally used up in its effort to
overcome the resistance, resulting in great inequality of action of
lamps.
This statement, condensed from briefs of counsel in this case, dis-

closes the problem which in 1880 electricians everywhere were
trying to solve. How to light, not only economically, but how to
light under any conditions, large areas, by the subdivision of electric
force; how to overcome the resist.'l,nce without the use of conduct-
ors so large as to be enormously expensive; how to prevent "drop
in tension," so that its effect upon the lamps in the circuit should
relatively be negligible. Only :nIl'. Edison seems to have found the
solution, and by this alleged invention. In the specification form-
ing part of the letters patent in this case, he thus states by what
method and means he grappled with the difficulties, and overcame
them:
"Tltis invention," he says, "relates to a method of equalizing the tem;ion or

'pressure' of the current through an entire system of electric lighting, or other
translation of electric force, preventing what is ordinarily known as 'drop' in
those portions of the system the more remote from the central station, and
also to other features in systems for the utilization of electricity, as hereinafter
explained.
"As is well known from patents already granted me, and prior a,pplications

pending, I use in my system an electric light formed of a continuing, in-
c;mdescing conductor, large numbers of which are grouped into one system,
supplied and regulated from a central station; main conductors leading from
and to the central station; each lamp or translating device being in a derived
circuit to the main conductors; the entire system being what is known as fl
'MllWpleArc' system. From a central station the main conductors may pro-
ceed, and it is intended that they should, to a great distance, and supply a
large number of translating devices. In such cases there is inevitably :1
difference in tension between various parts of the circuit, due to the resistance
of the main conductors. This may be partially remedied by making the con-
ductors very large near or at the station, gradually decreasing their size OJ
conducting capacity; but such plan only lessens slightly the ratio of fall. To
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obviate the diffieulty I provide feeding conductors, which extend from the
generator or generators to the main conductors of the lamp or consumption
circuit or circuits; such feeding conductors not having any translating devices
connected therewith, and being connected with the main conductors of the
consumption circuit or circuits at the center, ends, or other points on such
main conductors. From a central station several sets of such feeding con·
ductors may run; each set feeding into its own lamp or consumption circui1
or all the sets feeding into a connected system of lamp or consumption circuits.
It will be seen that the drop upon the feeding conductors has no effect upon
the relative candle power of the lamps of the system; the relative candle
power of the lamps being affected only by the drop upon the main conductors
of the consumption circuit or circuits between the end of a set of feeding
conductors and points most distant from any feeding conductors. In order to
maintain, practically, the same candle power throughout the system, the
main conductors of the consumption circuit or circuits should be so propor-
tioned that the drop in tension upon them shall not exceed a definite, small
limit,-for example, five per cent. This drop will make a difference of less
than a candle power in all the sL'(teen candle power lamps of the system,
which difference is not perceptible to the eye. Upon the feeding conductors,
however, any loss can be made. This loss will be varied according to locali-
ties, and the relative cost of copper for conducting purposes, and horse power
for generation. 'rhis loss upon the feeding conductors in large and extended
systems will generally be greater than upon the main conductors of the con-
sumption circuit or circuits. It may be, for example, about fifteen ])pr cent.;
but circumstances might make it desirable to diminish the loss upon the feed-
ing conductors down even as low as that upon the main conductors of the con-
sumption circuit or circuits, or to increase the loss upon the feeders to more
than fifteen per cent. * * *
"'\Vhen it is desired to use a few lamps ncar the central station, they may

be placed upon a direct circuit therefrom, with resistance at the commence
ment or home end of the circuit sufficient to then reduce the tension of the
current in such circuit so that it shall only be equal to that in the more distant
circuits, and one or more of such circuits may be combined with the circuits
before described. 'Whpn large buildings or blocks of buildings, nsing many
lamps, are to be supplied, it may be desirable to lay therefor separate feeders,
insulated from each other. 'Vhere several central stations arc nspd in a city,
each having feeding conductors leading to lamp-circuit conduetors of the
description before noted, it may be advisable to connect the feeding circuits
of all the stations, equtllizing the tension or pressure throughont the entire
system of the place where the central stations are located."

In other words, :Mr. Edison claims that the difficulties before al-
luded to, inherent in, and apparently prohibitory of, any system
or method of lighting large areas of electricity, were surely ob-
viated by his device of transmitting from the generator in a cen-
tral station the energy or current along and through a conductor
upon or in which the only "drop in tension" would be caused by
the action of that energy or current in overcoming the resistance
offered by the conductor itself, to another and independent con-
ductor, upon which the translating devices should be congregated,
and which would supply such a relatively small area, or parcel of a
larger area, that the drop in tension suffered between the furthest
translating device and the point of connection of the conductor
would be negligible.
And this expresses, I think, what Edison intended should

be comprehended in the three "claims" of his patent involved in this
suit. To justify this statement it will be necessary to examine
briefly the claims themselves. Regarding them in the most general
way, they are simply claims for a combination. The combination

v.55F.noA-32
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oonsists of two circuits,-theone, a consumption circuit; the other,
a feeder circuit. But, the consumption circuit is peculiar in its
cllaracteristics. It is a consumption circuit in the main conductors
of which the drop in tension is not sufficient to vary, practically,
the candle power of the lamps connected therewith. And the feed·
ing circuit is equally peculiar, in that it has upon it no translating
devices, and is of such nature and character, so far as its con-
structipugoes, that the drop in tension upon it shall not affect the
relative candle power .of the lamps in the consumption circuit.
But this statement of the claims would be highly inaccurate, if per-
mitted to stand alone. Other limitations must be regarded. Not
pnly are the circuits, feeding and consumption, unique in their
special characteristics, but, as well, are jointly applicable to the
lighting by incandescent lamps, in multiple are, of large areas, of
which portions or parcels are very distant or remote from a central
station, from which, however, emanates complete control. It is
true that these latter limitations are not expressed in terms in
the claims under consideration, or in either of them. But, in draft-
ing the claims, :Mr. Edison, by the words used, clearly referred to
the descriptive phraseology of the specifications of his invention
preceding them. This is apparent from his adding to each claim
the words, "substantially as set forth." That is, he reads into each
claim, and as a material part of it, by the admitted effect of those
words which he uses, "substantially as set forth," the distinctive
characteristics of the system of lighting by electricity which he
had previously described with great particularity in the specifica-
tions. Those characteristics are: (1) The use of incandescent lamps;
(2) the lighting of a large territory; (3) the unique service of the
system of conductors; (4) the proportioning of the conductors for
that service; (5) the forcing of the drop in tension to materialize
where it was negligible; (6) the absolute equality of pressure on
the mains.
It is wholly unnecessary to argue that this must be the effect

of the use of these words, "substantially as set forth." They are
clearly words of limitation, and they refer back to the descriptive
specifications as the source of a qualification of the general state-
ments of the claims, and so relegate the invention, as claimed, to
a field within the purview and operation there specifically named.
These descriptive limitations are expressed in the specification as
follows:
"I use in my system an electric light formed of a continuous, incandescing

conductor, large numbers of which are grouped into one system, supplied and
regulated from a central station; main conductors leading from and to the
central station; each lamp or translating device being in a derived circuit
to the main conductors; the entire system being what is known as a 'Multiple
Are' system."

And again he says that his invention relates to-
"A method of equalizing the pressure or tension of the current through an
entire system of electric lighting, or other translation of electric force, pre-
venting what is ordinarily known as a 'drop' in those portions of the system
the more remote from the central station."
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These statements quoted from the specification show that the
consumption circuit referred to as one of the elements of the com-
bination stated in the claims is but a part of the whole system, of
the specific character described in the specifications, and of which
the characteristics are and were expressly intended to be such as
stated.
And this construction, I think, is practically admitted to be the

true construction of these claims by one of the principal expert
witnesses produced by the defendants in support of their conten-
tion. I refer to the testimony of :Mr. Pope in answer to x_Q. 87,
which is as follows:
"Is it not implied by the patent in suit that the systems of distlibution to

whieh the inYention relates are only those in whieh some portions of tllP
system are so remote from the central station that if all parts of the con-
ductor and system of conductors from the central station to the extreme point
or points of consnmption were utilizell for lighting purposes, by haying lamps
connected therewith, that such lamps would practically vary from eacll other
in relatiYe candle power by reason of excessive drop in tension'!"

He says:
"I think it is implied by the patent, upon a fair constmction, that the invClIl-

tion relates to a system of distribution in which many of the translating de-
yices are quite remote from the central station, and that the patentee socks to
point out and describe such an arrangement of conductors as will avoid aI,
unequal distribution of tension without incurring an inordinate expense fOJ
conductors. There can be no doubt, I think, that it was perfectly well known
to electrical engineers long before August, 1880, that it was possible to avoid
a varhttion in candle power in such a s.\'stem, so far as candle power depended
upon the quantity of current pasEli"'g through a lamp, proYided that the con-
ductors might be made large enough to bring about such a result, and the
question which presented itself at that time was how to secure these ad-
vantages without unnecessary waste of matcrial."
"102 x-Q. Are not the consumption circuit'S referred to in the patent circuits

which, in extent, approximate the limit beyond which drop in tension is not
negligible? A. It would be good engineering practice to make them so, and
this is what I think the patent contemplates."

By the use of the words, therefore, referred to in the claims,
this adaptability of the circuits-consumption and feeder-to these
distinctive objects and purposes is thus indissolubly welded to, and
made portion of, the elements of the combination called for and
made requisite in the claims under consideration. If this construc-
tion of the scope and meaning of the claims be correct, it follows
that Mr. Edison not only described, but properly claimed, a system,
the general characteristics of which are that-
"It supplies electricity to 'consumers' using 'large numbers' of incandescent
lamps in 'multiple arc,' requiring the maintenance of relatively equal differ-
ence of potential at their terminals, and so located with reference to each
other, and to the station from which they are supplied, that, if supplied at
one end of the circuit, the drop in tension between the nearest and most
remote end could not be tolerated; that the supply is from a central station,
separated from and uncontrolled by the consumers, or they by it; that these
large numbers of lamps are connected with one or more 'consumption circuits,'
the 'main conductors' of which consist of direct and return wires, so propor-
tioned to the number and distance of such lamps that any fall in tension be-
tween the lamps nearest the feeder and those more remote is always negli-

that the. lamps are of the kind described and referred to in previous
put€LtS and applications of Mr. Edison as giving light by means of a continu-
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ous incnndescent conductor; that the means of supply and regulation, so as to
compensate for the uncontrollable actions of separated consumers, shall be
from the central station, and through the feeding conductors, upon which all
nonnegligible drop in tension is loc·alized, and which, being free from connec-
tions with any lamps except upon the consumption circuit, are so situated with
reference to the lamps that any desired drop in tension required by necessary
eeonomy in the size of conductors mny be madc upon them without harmfully
affecting any lamps, or disturbing the equality of the candle power throughout
the whole system; that the exclusive control over the feeding conductors is
insured to the central station by the omission of all direct connections of the
feeders with translating devices of any kind."

I quote the above summary from the brief of the complainant,
and adopt it, as expressing fairly and justly what Mr. Edison ac-
complished.
It may be proper at this state of the discussion to consider

whether this union of distinctive elements contemplated and de-
scribed by the claims in suit forms a patentable combination, or
amounts to a mere collocation or aggregation. The defendants
strenuously insist that it is the latter, only; that the elements are
all old, their action independent, their final effect not the result of
coaction, and not in any sense novel. If this contention is well
founded, these letters patent are worthless, for it is a well-settled
principle that a mere aggregation of elements is not patentable.
1Vhat, then, is a patentable combination? Considered as a ge-

neric term, the combination may be defined to be a co-ordination of
individual functions so as to constitute a common function. Co-
ordination necessarily implies some modification of individual func-
tions of each element as it existed prior to the combination. To
be patentable, a combination must be in harmony with this defini-
tion, and as well, and as necessarily, must be possessed of novelty
and utility. In the very able work of Prof. Robinson on the Law of
Patents, he thus enlarges the definition just given of a patentable
combination, and distinguishes between it and a mere aggregation:
"A combination is an instrument or operation formed by uniting two or

more subordinate instrumentfl or operations in a new idea or means. In Oile
sense, every invention is a combination, since every art and article is composed
of elements which, by inventive genius, have been brought together to serve
a common use; but the distinction between a combination in this general
sense, and that in which the term is technically employed in patent law, seems
to be this: 'I'hat in a patentable combination every subordinate element
must, in its sepamte state, have been an operative means, capable of dis-
charging its own peculiar functions, and producing its own physical effects,
and nlso must, while in the combination, still perform its individual functions,
and retain its individual identity. Where operations or instruments are thus
united, one of two results must follow: Either each element remains un-
changf'd in function and effect, or by the action of the elements upon each
other. or their joint action on their common object, they perform additional
functions, and accomplish additional effects. The former union is a mere
collocation or aggregation of the elements. Although they have been brought
togetller in an apparent organism, and rendered more available for use, they
still remain the same distinctive and independent means, still acting as so
many separate nnits, and not co-operating with each other to perform addi-
tional functions, and accomplish additional results. Such unions, therefore,
are not a creation of new means. They do not involve the exercise of the in·
ventiva faculties, nor can they be protected a patent. But when thos'?
elements are so united that by their reciprocal influence upon each other, or
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their joint action on their common object, they perform additional functions,
and accomplish additional tt:'sults, the lUlion is a true combination." 1 Hob.
Pat. 216 et seq. '

This gives a safe criterion. If the new combination accomplishes
results that could not have been achieved either by the individual
01' collective elements separately, then union must inevitably have
br011ght into action some ne,v, or as yet some unawakened, energy,
which constitutes a new and independent means.
Kow. the patent in this case successfully stands the application of

this critical test. The result obtained by this device of Mr. Edison
is the transmission from a distant generator of electrical current
to a remote independent conductor, along or through which it is
sent for service to numerous lamps, with equality of pressure, with
no perceptible loss of tension, and is restrained by regulative means,
operative only at the central station. It may be admitted that the
action of the current as it traverses the consumption conductor is
exactly similar to that which would follow if the generator had been
placed at, and connected directly with, the end of that conductor;
but the crucial fact is that there neither is nor is to be any gener-
ator so placed at the end of the conductor. 'fhe result which Mr.
Edison sought to achieve, and which he has achieved, is that the
electrical current shall act exactly as if there was indeed a genera-
tor there, where there is none. His object is to compel precisely
the same action which would result in the consumption conductors
if the generator had been directly in contact with the ends of those
conductors; and that, too, when the generator was not only not in
dose or immediate connection, but was placed a long distance away.
And he so combined and used his elements that he accomplished
what he sought with so great an economy in the use of copper that
for the first time he made electrical lighting feasible. Such achieve-
ment is plainly the result of the coaction of all the elements of this
combination. It is true that the action of these elements mav be
successive, rather than simultaneous, but the fact that such action
is of such character does not in militate against the con-
clusion. Newbury v. Fowler, 28 Fed. Rep. 454.
The weighty objections in this cause, however, to the validity of

the letters patent, go upon other grounds. 'l'he defendants, with
great vigor and contend that thp letters patent are abso-
lutely void because the alleged invention claimed by Mr. Edison has
about it no characteristics which would imply the least operation
of inventive genius; that the state of the art clearly showed antici-
pation; that the systems in vogue of equalizing pressure in the
distribution of gas and water for general consumption were strictly
analogous to the proposed distribution and regulation of the elec-
trical current as described by )oIl'. Edison as his invention, and had
been in use many years; tllat especially did the prior patents to
Werdermann and to Khotinsky and to Lane-Fox, for systems of
electric lighting, clearly and substantially, if not literally, anticipate
the letters granted to Mr. Edison; and that the treatise of Giraud
upon Water and Gas Distribution made known, years before, to
the whole world, just what lIr. Edison so many years later claimed
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to have discovered with relation to the control and distribution of
electrical energy. It will be necessary to examine into the merits
of these defenses. If they are well founded, the case of the plaintiff
must fall.
In testing them it is important to remember the construction given

to the claims of this patent, and the conditions which limit them,
as heretofore stated. The defendants insist that the real issue,
so far as patentability is concerned, is whether the single circuit
covered by the claims in suit, when taken in its simplest form,-
such as, for instance, a circuit running from a generator to a single
house, with but a dozen lamps for its work,-involves patentable
novelty at the date of Mr. Edison's alleged invention. The defend-
ants have the right to criticise and test the validity of the inven-
tion by considering it in its simplest form, but it must be the in-
vention as described and claimed by the inventor, and not as it
exists in the mind of counsel. To lop off from the invention the
limitations and conditions which are embraced in the claims would
be to destroy the real substance of the invention itself.
Let us, then, first consider the 'Verdermann patent, and see if it

can be called anticipatory to the patent now under consideration.
This is a British patent granted on June 21, 1878, to Richard
Werdermann, for an improvement in apparatus for electric light-
ing. It concerned itself more with the actual mechanism for pro-
ducing the light itself, than to the construction of the feeders
and conductors which were to convey the electrical current to the
lamps. It further concerned itself with an arrangement of the
conductors so that the current for all the lamps which may be
employed shall be compelled to travel exactly the same distance
from the generator, so as to equalize the pressure at the lamps.
To accomplish the first purpose he simply brings the points of two
electrodes into contact under certain conditions. It is not neces-
sary to discuss that part of the patent. To accomplish the other
purpose he determined to adopt this method, (I quote his words
from the letters patent:)
"So to arrange the parallel circuits in which the lights are Included that the

light which is the first one or the nearest to the source of electricity on a
positive conductor is also the first or nearest to the source of electricity on the
negative conductor. But I prefer the llrrangement Illustrated in the dmwings,
in which the lamp or light which is first with regard to its position on the
positive condUctor is last with regard to its connection with the negative con-
ductor. ·With this the electric currents for all of the lamps or
lights will have to flow through the same distance."
Upon inspection of the figures and diagrams annexed to the pat-

ent itself, it is apparent that the arrangement described is wholly
similar to the multiple arc or parallel arrangement, excepting in
one particular; and that is that the outgoing current, instead
of reaching the nearest lamp, doing there its work, and then re-
turning from it by a conductor equal in length, is only returned
after traveling beyond the point where the most distant lamp is
situated. In other words, the arrangement is what is technically
called the "reversed parallel;" so called because the position of the
return conductor is reversed from its position in simple parallel.
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Eviuenily, Werdermann's idea was that in thus compelling the elec-
trical current to pass over or through an equal length and sectional
.area of a conductor, in going to and returning from each lamp, he
completely solved the difficulties of electric lighting arising from the
harmful drop in tension. To insure the uniformity and brilliancy
of his lamps he inserted at each lamp a "special resistance," as he
called it; so that when the lamp was extinguished the special
mechanical resistance would still have the same effect upon the
electrical current as the lamp would have itself when burning.
The idea of a division of a circuit into feeders and consumption
conductors, to meet great difficulties, does not seem ever to have oc-
cupied his thoughts; still less, the proportioning of the feeder con-
ductors or mains in such a way that all the drop in tension should be
localized upon them. It is true that one of the diagrams attached
to the patent, to some extent, seems to exhibit a circuit consisting
of feeders, with their separate functions, and consumption mains,
with illuminating devices. But Werdermann himself, in referring
to the diagrnll1 in question, says that it does not represent the
relative position of parts as they will exist in actual practice, but
is only designed grnphicall,r to represent the arrangement of their
lights, their arrangement of cables and conductors, and the manner
in which the division of the current is effected in such manner that
each light will be produced or extinguished independent of other
lights.
The witnesses on behalf of complainant are very clear in their con-

clusions that the Werdermann patent is not an anticipation of the
Edison patent, and give substantial reasons for their faith. Prof.
Chandler says:
"I find that the Werdermaml differs in every important particular

from that of the patent in suit: (1) It uses arc lamps, instead of incandescent
lamps. (:!) It uses a low-tension current, instead of a high-tension currf'nt. (3)
It employs a constant current, no matter how many lamps are in use, instead
of a variable current adjusted to th(' number of lamps in use. (4) It involves
a uniform load upon the d:VDamo, no matter how many lamps are in use, in-
stead of a vmiable load adjusted to the amount of required at different
timf's. (5) It includes no central station regulation. The current being COIl-
l'ltant and the load uniform, there is no object in central station regulation.
(6) is no attempt to overcome the inevitable difficulties in distribution,
due to distance, by dividing the circuit into two distinct parts,-a distributing
·or consumption part, and a feeding or supply part. (7) There is no such divi-
sion of the circuit into (a) consumption circuit, upon which all the lamps are
placed, so proportioned in size to its length, and to the number of lamps con-
nected with it, that the drop in pressure will be so small as to be of no con-
sequence, and that the nearest and the furthest lamps from the central station
will receive, substantially, the same pressure; (b) feeding circuit, upon which
no lamps arc placed, designed to supply the current to the consumption circuit,
and upon which all the drop in pressure due to distance will be intentionally
located. (8) The vVerdermann system would require so large a quantity of
eopper to distribute the current as to make the system absolutely imprac-
ticable. (9) '.rhe Werdermann system would also be altogether too expensive,
as regards the supplying of electricity; there being no central station regula-
tion, but, on the contrary, a 'constant current."

In this view, Sir William Thomson, Mr. Brevoort, and Mr. Jenks
concur.
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It seems to me that the design of Mr. Werdermann's invention
was so to place the lamps at such equal electrical distance from the
generator as to enable any sized consumption circuit to be used.
SU<lh invention cannot be adjudged an anticipation of what Mr.
Edison did, for such was not his object.
The defendants also depend upon a French patent issued to M.

De Khotinsky for improvement in electric lighting, dated March 19,
1875, as an anticipation. Khotinsky says his invention relates to
improvements in electric lighting, with a view of obviating the in-
convenience of the system proposed heretofore, by reason of which
this mode of lighting has not been generally adopted. The first part
of the invention is found in peculiar arrangement of the conductors
of the electrical current, which permitted the current to pass into
each lamp or light independent of the others, so that the variation
or failure of light in one lamp has no effect upon the others; and,
secondly, the arrangement of the burners of the electric lamps in
such a manner that, after the consumption in service of one carbon
or other luminous conductor, the current passes automatically into
another luminous conductor, and from that into a third, and after
the consumption of all the luminous conductors which had been
provided the current travels automatically to a spiral, or a con-
ductor of any form, whose resistance is equal to that of the lamp in
connection, as described. It is to be noted that this patent was
considered by the United States patent office when the Edison pat-
ent was granted, and was there overruled as an anticipation. There
does not seem to be anywhere in the patent, so far as the phrase-
ology is concerned, any indication that Khotinsky thought of dealing
with the difficulties of "drop in tension" in an extended system of
lighting. It is true that one of the diagrams attached to the patent
seemed to illustrate to some extent, at least, the scheme of Edison;
but there is nothing said in describing that drawing which would
disclose the law for the proportions of the circuit in regard to the
number of lamps connected therewith, nor any data given by which
it might be concluded that the lamps would vary from each other
in candle power, which variance was to be cured by this invention.
Such failure of description or disclosure is fatal to the defendants'
claim.
And for this cause alone the Khotinsky patent cannot be relied

upon in this case as an anticipation of the plaintiff's patent. It
does not anticipate, because it neither describes nor deals with, nor
certainly provides for the difficulty, nor prescribes with precision
the remedies which form the subject-matter of Edison's invention.
In Powder Co. v. Parker, 16 Blatchf. 295, it was held:
"The prior description, to invalidate the patent, must be such as to show

the article described in the patent can be certainly arrived at by follow-
ing it."

In Cary v. Manufacturing Co" 31 Fed. Rep. 347, Judge Acheson
says:
"In respect to the prior publications relied on as a defense, we need only

say that, in our judgment, they do not fulfill the requirements of the estab-
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Jished role that such publications must contain in themselves such a full, clear,
and exact description of the invention as, without anything more, will enable
one skilled in the art to practice the invention."

In Celluloid Manuf'g Co. v. Chrolithion Collar & Cuff CD., 31 O.
G. 519, 23 Fed. Rep. 398, Judge Coxe says:
"The novelty of the invention is not negatived by any of the patents, Amer-

ican or foreign, introduced by the defendants. * * * No one Ilescribes,
with anything like the accuracy required, the fabric of the complainants. The
burden is upon the defendants to satisfy the court that the prior descriptions
contain such a clear, full, and exact statement that a person skilled in the art,
with the statement before him, could produce the fabric in question. * * *
The law requires something more, beyond the mere suggestion, to defeat a
patent. Prophecy will not do it. 1<'acts, not theories, are needed."

In Seymour v. Osborne, 11 Wall. 516, it was held that-
"Patent inventions camnt be superseded by the mere introdnction of a
foreign publication of the Idl1fl, unless the description and drawings contain
,mil exhibit a substantial representation of the pat<,nted improvement in such
full, clear, and pxact terms as to pnablp any pC'J'son skilled in the art or
science to which it appertains to make, im;truct, nnd practice the invention to
the same practicable extent as they would be enableu to do if the information
was derived from a prior patent."

It is true that the expert witnesses for the defendants insist that
the Khotinsky arrangement of circuits is wholly similar to that de-
Acribed and explained by Mr. Edison in the patent in this suit;
but the evidence given upon the same point by the experts for the
complainant, Sir 'William Thomson, Mr. Jenks, and Mr. Brevoort,
is directly contradictory, and seems to be more weighty and conclu-
sive. In speaking of the Khotinsky patent, Sir William Thomson
says:
"Khotinsky does not suggest anything towards the illumination of towns, or

thp earrying of the electric ('nergy to considerable distances. He does not con-
templnte any difference of pressure in the different parts of his circuit. He
makes arrangements to provide for one lamp of his system being extinguished
without disturbing the others, while the output of the engine remains con..
stant. .. .. .. The difficulties connected with supplying the current, and
mainhlining approximate enough quality of brilliance among all the lamps,
through all the variations of numbers of lamps used in actual practice, .. .. *
were not at all felt by Khotinsl,y, who in fact gives no indication of apply-
ing his system to working at a distance, or of there bcing any practical differ-
ence in the tension in the different parts of his conductors. 'There is certainly
n0thing in any part of his patent which gives any indication towards the
solution of the problem discovered by Ediaon."

Prof. Chandler says:
"The Khotinsky patent does not deal with the problem of conveying elec-

tricity to a distance, for supplying a large number of lamps, scattered over a
considerable area. .. .. * There is nothing in the lnnguage of the Khotinsky
patent, when properly translated, to indicate that Khotinsky had considered
the question of distance, or that he thought of locating his dynamo at any
distance from his lamps. .. * * Khotinsky evidently intends to do precisely
what \Verdermann does,-that is, to maintain a constant current in his system,
and to offer to this a constant load,-for he has provided an equivalent
resistance, which is to take the place of any lnmp which goes out. * * *
There is no suggestion of any attempt to overcome the inevitable drop due
to distance by a system of feeders, devoid of lamps, upon which this drop is
located where it could do no harm. There is no suggestion in the Klrotinsky
patent of dividing his system of conductors into two parts,-one of which is


