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THER ELECTRIC ARC.—II
BY HERTHA AYRTON,

The following table gives the results of the sotusl messure-
ments made of the diameters, for each current, with the 3mm.
and 4mm. arcs, side by side with the diameters caloulated from
the formule

D = 8.9 4 0,192 A, for the 2mm, arc,
D = 8.9 4 0,173 A, for the 4mum, arc,

D being the diameter of the crmter in Infllimetres, and A the cur-
rent in am; The coefficlents given here of A are somewhat
hlflhnthnnthoulhtodlnthehumm.: but those, I find, were
a little too small ¢o produce the beat agresment between the
formuls and the results obtained experimentally,

Oarboos: Positive, 18mm. cored. Negative, 1lmm. solid. Laogth of are,
Smm, siient.

Moasured diameter of Caleulated diameter of
Currvat in amperea. crater In mm, oratec in mm,
4 3.8 41.88
v 1.2 8
] 4.7 4.88
15 5.8 5.8
0 8.4 B.44
5 7.2
Langth of aro, 4mm. silent.
Currwot In amperss. Measured dll:m of Oalaulated \il.m of
T 44 4.404
10 4.9 4.9
R 15 5.8 5.73
N ] 6.8 0.64
7.8 7.5
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For all currents, therefore, between & comparatively small one
and the hrﬁt that wiil gfve & gilent arc the diamelsr of the
crater ma expreesed with surprising acouracy as a linear
funciion of the current,

The curves in Figy. 4, 5 and 6 (pp. 143 and 143, THx ELEOTRICAL
Excmxez Feb, 18), for the three pairs of oarbons may be employed
it aiaro Jaup, o WAt 1o (ha moeatiny Sideriery ool uted

an arc Jamp, and w t aTence
hhmﬂnﬂm«gbuwunthemdnrhwduto produce a silent
arc of given length with a given current.

From the curves in Fig, 6 wo see that the resistance added to
an aro lamp on & constant pressure cironit fulfills two objects. It
not only prevents the current from becoming m when the
oarbons are in contact before Lthe arc is struck, but !t Is another

very important function in making it for & solencid to
regulate the length of the arc, and thecumntrmhg
through the arc approximately constant, by causing the feeding

mechanism to approach the carbons together when the current
falls below the required yalue,

For if there were no added resistance ooil, and the only reslst-
anoe in the Iamp, beyond that of the arc itself, were the very
small resistanco of the regulating solenold, the potential difference
betwesn the carbons would be practically copstant when tha lamp
was attached {0 constant- ure mains. In that onse we see
from the curves in Fig. 8 that if the arc were, say, § mm, long,
and the surrent were, say, 18 amperes, the burning of the oarbons
would ncrease the current, so that the regulating solsnoid would
have to start the fudlnwchmhm when the current became too
large, and not when it me 100 small, as with the regulating
solenoid of an ordinary arc E

But even if the regulating solencid wers constructed so as to
start the 'udh,,f mechanism when the current became too large,
such a lamp could not be satisfactorily used with a constant po.
tential difference between the carbons—that is, without an
resistance on a constani-pressure circuit.
about 1.8 mm. is not uncommon in arc lamps, and at about this
length, & small incresse in the length of the arc oause either
a great inocreass or a great diminution in the curreat for aconstant

teatial difference between the carbons, depen ot whether
lenﬁh of the arc is greater than, orfe-:hu, the length oor-
mmd E'wuh the point of intersection of the curves.

o Crout s pooeseary o ks 1t poselpie be oh lesemmeant:
pressure DOCeSsAry to e it e for an electrom.
netio mechanism to regulate the 4 wmthcmbonlt
This explaina the carious fact uoticed by Prof, Ayrion when ﬁ""
the lectare on * The Btorage of Enargy ™ at the on tion
on March 3, 1882, A Foucauit-Dubosq arc lamp, which regulated
perfoctly well when supplied with current from Grove's oells
without any interposed resistance, refused entirely to regulate
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the same tial difference betwesn the lamp terminaly as was
produced by the Grove's cells. He had, in fact, replaced » circait

oonstant E. M. ¥, by one sapplying constant pressure, and with
the latter the distance between the oarbons osoillated backwards
and forwards betwesen two wide limits, the reﬁlnting mechanism,
which both a hes and recedes the carbons in a Foucault-
Dubosq lamp, vainly trying to And a position of stability, The
longth of the excursfon up and down of the carbona in snch & case
can be caleulated from the curves which will socompany thenext

CONTRIBUTORY INFRINGEMENT OF PATENTS.!
BY HUBERT HOWSBON,

CONTRIBUTORY infringement of a patant right may be defined as
the intentional aiding of one pcrso?x'by unrg.her in the unlawful
makiog or -elllanr using of the patented invention. The doo.
trine or judicial law of ‘ contributory Infringement,” considered
as  settied doctrine, is comparatively modern; less then twenty-
ﬂumﬁo it was an unknown term, When Curtis published
the tion of his book on the law of Patents in 1847, he had
nothing to say on ** contribui

infringement.” Whea he pub-
lished fourth edition in 1873, he inserted in his book a new

bim the now leading cass of Wallace & Sons v. Holmes, Booth &

g
Huy ! involving the simple but then novel state of faocts,
wm luﬁciehwy axpl:malc)ih in the following quotations from
the opinion of the Court :—

" 00| s baving » for an baroer is combloation
TR e P B T oy
the chimnay without which mch barner
profll by h.mlntn"wcﬂm%wﬁ;dm
hay uﬁﬁuﬂhmwm-m.wuhm
reomd to0 recommend it to customars and I wor
of the unlawful use

|
z
i
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It will be guite clear from the forego uoctation that
although the question presonted to Judge W was entirely
now, he had no hesitancy in reaching the conclusion that the
defendants were int s, but when a similar question was

presented to Judge Me an in the Eastern District of Penn-

lvapin, in the & of the follow 878) in the case
:yt;.xg::m , . Phoeaix I?'om(.l. it seema as ir

the or.puiu conclusion from that arrived
st by Judge Woodruff, Iiis not by any means clear however, that
this B case, as presentsd and argued, was “ on all fours”
with the lamp burner case.

The ruling in the cass of Wallace v. Holmes waa quickly
recognized as anthority. In the latter part of 1872, In the case of

Renwick v. Pond,* s suit oo & ot for a mfdgo-exmdné
mechanism for firearms, J tchiord a) ved tha rullng
Judge Woodruff, In another case® in 1874, the patents in muit
were for improvements in children's carriages, the distinguishing
feature in both being the conneotion of the tor of theeurrhg
with movable and adjustable standards, so that the top could
adjusted and fastoned in w{hrequind pesition. The defendanta
made only the standards for the mr:f“ *but it is admitted that
they are made and sold Wcll'l'ilgﬂb ders for the axpress use to
wl they are put, that is, to chiidren’s carriages, and it is not
denfed that this in law makes them jofringers.,” In another case*
on the patent for the well-known Holly system of waterworks,
the defondants seem to have only wupplied the pump for the sys.
ovidone) leacly s that thoy parccinatod o pattiny i the w el
evidenos] t oy put w|
by turnishing tge pumps for m’;urpo-e, and ﬂﬂ.lfl mfficlent to
make ther liable ne infrin "
The dootrine of ** con tory infringement™ is of conrss no
exception to the genernl ruls that a patent for a combination of
elementa Is not infringed unless the whole oombination be

1. Abstract of & road belfore the Amsrican Assoialion of Inventors and
Wlm January 15, 1688,

4. 10f. Gas. 117.

4 1 OF. Gas. 471,

tm&-xm-wos BoT,

6. Holly v. Maghing Oo., 4 Fed. Bep. T4 ; 18 0. G, 137,

{igitized by GOOS [(:““
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employed. It is only when, and becauss, & defendant h
supplied a material part with the knowledge or intention that
is to be used in making up the whole combination, that he
becomes s contributory infringer.

It is goperally recognized now that this dootrine of ‘' contribu.
tory infringement” is founded upon a well-setiled rule of law.
‘The principle may be roughly stated that he who wilfully asmists
in a wrongful act, becomes snswerable for all the consequences of
that wrongful act,—is himselt & wrong doer. An infringement of
a patent right is a **tort,” as it {v termed, that Is, (to express it
generally), a wrongful act, for which an action will lle. There-
fore any one who intentionally contributes to or assists in an
infringement of & patont right, thereby makes himself answerable
for that infringement—is himself an infringer.

Tha onses t0 which I have alluded are cases in which the patents
were for combinations, but there are many reported cases of con-
tributory Infringemant of patents for processes, by supplying the

therefor, Thus, as early as 1876, Judge Nixon in the
New Jersoy Distriot, in the case of Rumford Chemical Works v.
Hecker', hald that Hecker (of Buckwheat fame) in selling his
self-raising flour, and advertising it .as * an invaluable article
for producing in & few minutes by addition of cold water
ouly, without yeast or salt, the most nutritions and wholesome
bread,” was an infringer of a patent of Prof. Homsford for the
use of phosphorig acid when combined with alkaline carbonates
as & substitute for ferment or leaven in the preparation of & farl-
naceous food, and'the ground for the decision was that this flour
contained the lnﬁedientn mentioned, so that when the cook should
make flour into bread In the usual way, the process would
neocessarily be carrisd into effect. Again, where lded;r‘mm-

e it oot et e 8 mui

[T 0 phic process;
matsrials tootherurl:onl knoE’r.n not to be licensees, he was hald
to be an infringer.*

In gtill er caso® the complainant owned the Cooley
of Baptember 1579 for ‘‘ & new prooess of ralsing cream from milk.”
The defondant made and scld miik cans adapted to be used ac-
onrd!.:&to the Qooley process and they were sold with directions
for use, Defendant very naturally contended thatas he only
mades & mechanical device, he could be heid to a patent
for a process. Neaverthelass the Court beld that as the defendant's
ennlwmt.obauudongefor-thnpurpmnfnhiuzm in the
manner described by Gooz;yrmoe-mdwmnldwith
directions for such use, the fact of infringement was established,

Itis scarcely a matter of rise to find that this dootrine
of ooutributory infringement hardly qoi well under wa
t beyond the

as
i

before patentess were anxious to ocarry on
of the principle upon which it ia founded, The oiple
requires an intention on of a defendant to

part
te in the act which oconstitutes the Infringement.
mru 1874, in the case of Coolidge v, MoCone'* where the
ocom| § sought to have defendant enjoined as an infringer of
a patent for a combination of shoes and dies and bevelled bars In
an amalgamating for silver ores, the Conrt held that as thers
‘was Do evidenoe of any intention on the part of the defendant to
supply the shoes and forthopn:rmof up the com.
plate o::nlimﬂotn by tm I:d&irﬂorudntho “ bevalied bars™ by the
asers, he was not & oontribatory ger.
This necessary element in contributory Infringement of an
intention to so contribute to the infringing act was sxpresssd by
Judge Shepley in the following lucid language as sarly as 1875 ;

* As tha dafendants only make one elsment of ths muﬂ invention, ja

with the infringe-
by m#ﬁubmﬁhgwm

order to bold shem gullty, I must nnd"fmt conneg
-ﬂd?ln oltto!lln Im:lltlll:fl po'huud combination, provided thowe
[
elacaents are niade 0 the with the Inteak, of thelr brisg

oombioed by a ba
b Deaved 1 Bave. Deaoondniind for the parmm ra) oirn (e Lot ot s
lnl‘m':-t. is 3ot, In sod of itesll, infringemeat. '3

By this is not meant that the party must have known of the
patent and Intended to lnfrlm{‘oit. If he intentionally contrituted
to the aet, which the Court holds to be an infringement of ths
patent, be is an infringer, and his actual lack of knowledge of the
existence of the patent will not excuse him. The publication of
patontn is amumed in law as to be sufficlent notice 10 the publio
of their existen

of contributory infringsment iz based, it will not ba difioult to
perceive that thers may be other ways in which one can oon-
tribute to an infringement of a patent right, An interesting
cassi? of coptributory infringement was decided by Judge Biateh-
ford in 1879. It consisted in the transportation by the Old
Dominion Steamship Oo. of cotton ties from New York to various
southern ports, knowing that such ties were intended tor sale and
wee in southern cotton ports and elsewhere, The Court said :—

;Zm % !ﬂ'd.lm 611; 38 0. G, 1017,
[ 5 o H . O, .
g.a%ucmﬁmmmm '
i1, Baks v, Hommond, T oi. Gas. 781

1L dm, Cofion Tie Co. w MoCready, IT 0. G., B85,
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When the term **contribution” ia used in ordinary conversa-
tion, it suggests ** passing around the hat,” and In polnt of faot
that is one way in which yon may contribute towardsan infringe-
gent In & :.n:tolf:h Baﬁfl l': @il !f::l::i the tggnrt‘hd ted an

junction ag 9 tts enjoining them from infringi

the plaintift’s patent. They immadiately ceased to make n.eoﬂif
complainant’s process for preserving meat, but afterwards the:
entered into an t with others, to contribute to & l'ung
for & common dJefence against all infringement saits which
should be thereafter instituted by the complainant ngtnlt any
one of the parties. Buit was brought against one of the parties
and the expenss of defending that suit was or was to be, Faid ount
of the common fund, and it was shown that these defendants
paid their proportional share of money to the fund.

* Buah -
i RS bt e o ol i 201
Prosd Thah what o Pare S e paCopcy Ot othars & & ¥ it (o e It e
Alding infriugenisnt, be is lisble uader the dobiriae o

Finally, contributory infringement may take on more of the
n;tnroolsconlplrwythan is lnggenad’in the cases to which
refercooe has been made. In the comparatively recent case of
Waterman v. Bhipman! *, decided by the Cirouit Court of Appeals
in New York, the bill of complaint alleged s combination between
the defendants to deprive the plalotif of the benefits and
advan of his liconse. Waterman had the exclusive license
to mannfacture under thwunt in suit. One of the defendants,
Mm, afterw uired the legal title to the patent,
and k to give his sons, the co-defendants, a licenss. The

S

*If ths lioanses's righis Lave besn infringed by the owner, sod third parties

with the , there s no reason why all the Infriogsw should

ot be a8 dafandants’*'® % » o ¥ 8 The gvidence shows that the liosnas

S Jeaonred by Toeth, for the et o raoqendsale. was Sriaiad by

mm um'mmpolymtmghhnm The defeudants,
am j infringers."

Many other reported casss might be cited to elucidate the
sabject, but what has been maid isuril.l serve to make it clear to
you that you may infringe a patent not only by directly making
or %or using the patented imvention yoursalf withous s
lltm.mE mtn‘l»byinhnmnulyddingmymﬂnlnmym

THE ELECTRIC LIGHT IN CONGRESS.
REPRESENTATIVE Linton from the Qommittee on Ventilation
and Acoustios in the lower house of Oonm has subwmitted the
follo report conocarning the ventilation and lighting by elec-
tricity of the House of Representatives :
The ttea on Ventilation and Acoustics, to whom the
matter of ventilation of the House of Representatives was
refurred, beg leave to report that the testimony of the experts
from the Bupervising Architect's Ofice and the Marine Hospital
roves most oonclusively that the present m of
of the United States itol is one of the
impure condition of the air
referred to. Mr. Adams,
of the Supervisibg Architect’s
“ ton to this it will ‘be almost imparative to substitute
alectrio light torofu llﬁl::, eapecially for lighting the Hall; this
will remove one of the dangercus sources of impurities in the air.
I » suitable eleotrio light plsat s inatalled, the heating of the
entire bullding can be so arrangsd that it will practically coet
nothing, aa the exhaust steam from the eleotroll’xhtnnd fan
en will be more than sufficlent to heat the same.”
r. J. J, Kinycun, of the Marine Hospital Servioe, saye:
s are loaky gas pipes in the bullding, especially in the
In one instance 0.7 part per 1,000 was detected, the
present depend(ng upon how long the building
and the ventllatlng machinery utopred. Tha
hall is open to s serious objection due to

the
m the nnmercus gas jets over tho celling. The
should be eanlarged eafficiently to supply all
perts of the building with electric lighting. This alone add
the sani condition of all parta of the building.™
committee furtber recommend that the Commitiee on
A ons cause to be inserted in the SBundry Civil Bill or
;p&rx?pﬂltion bill of this session an amount, not ex-
coadi 0,000, for the purchase of an electrio glsnt, and to
operation facilities for carryit:f out the objects of this
to perfect the ventilation and sooustice of the House
of ﬂlﬂhﬂm

BusToL, TENR,—It is now quite certain that Bristol will have
a new telephone exchange company, as a rival of the East Ten-
nessee Telaphone company, which has an exchange there,

I4 3 Fed. RBep. 081, 15. 55 Fed. Rep. 963,
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