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GOURT OW THE UNITED bTATEg
ERN DISTRICT OF WEW YORK,

"'-"""“""""--"'H

EHIGTW COMPANY and
SELDEN, -
Cbmplainanta.

against

‘SOCIWTF ANONKME DES ANCTENS FTAB-'
g ISSEMENTS PANHARD RT LDVASoOR
and ANDRE MASSENAT,

Defendants.
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‘at ll ol clock in the forenoon.

i

L_ppearances'r”'

BETT ' SHFPPIELD & BPTTS
by_ﬁ’ R. Ebtts, for Complaina

"ﬂouaert Brothers, : =
' by John P, Murraj, for ﬂefen

Thereunon Arthur Gbnstantin Kkebﬂ, of the Ciﬁy 0f

cnoeing first duly sworn by the Exaqinpr in behdlf of the
)efendants to tesflfy tothe truth the whole truth and noihi

bt the truth dld testify a8 fol]ow3' 

" DIRRCT EXAMINATION BY'MB. MURRAY

Ql. Please state what ls Jour nama ag@ residenc and’

Jccupation?

A, Arthur Gonstdntln Krebs, 551feansnnid;)résidénd




-Paris, 19 Ave. d'Ivry, Directeux of the Soclete Anonyme des

- Anciens Etablissampnts Panhard et Levassor.

Q2. - Stat e'what has been your mechanlcal*@xﬁérTEnce;'
wha,t 1eﬁi you to these studies, and what educatlon have you
received om this subJect? | o o
' Obgected to, in so far as 1t calls for testlmo
by the w1tness of work done in foreign countries,

Vincomoe+ent irrelbvant and immaterlal such work
_and evidence of such Jork beinv 1ncompetent to

-.1ts saobe.

“A;; In 1870 I entered the amy as an. officer; In 1877

[ionwhere T studled for six years th‘f_‘“”“ étion of derlgi

le 'balloons. During ‘that mriod I'::studled--‘_.;‘_r

ternal combustion enginps.¢ It seemed;to me this type of

1motoréainht afford a solution of the question of the derigi—~

le ballcon._ Thereafter I occuyied myself trying to Dropel

‘ ehic1es by nesns of motors. It is thus that ab%ut 1884 I
' l

ollowed with grea+ 1nterest the construction of the small

_etrol motors of Monsiuur Daimler'. In 1889 1n the ahop of

"‘PanhardnLevassor was made the first application of this Daiml.
_-=ngine to a vehlule _ Thls finm had dlSO made gas enaines of

the Otto type and Benz type Whlbh they abandoned to give 1:.‘z1eif.“-j

rntire attention to the Daimler-motor._ Impresged with the

- .m

_ be:lncr no def°nse to thls sult on the Selden oatent -

Huinwalldate the patent i sult or to affect or limltj'

:.I was assigned to the englnee: corps at the"aerenautic sta- 3 j;;

d*woﬁked on in-i f¥

o I
*;w,_‘;]g

[atisfactory operation of thia small Pngine 1u 1894 T workadf

N4 DUILE ‘B eurmloes mwitls el esmais: oo oo Tl L Bl L
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clutches; This vehicle pleased Mcnsieur Levesscr very much
and I reached an understanding with him to establlsh their
manufacture 1n.the shops of Penherd et Levassor. Upon the

death of Mr. Levaeeor in 1897 I re51gned my cmmnlssion as.

;MaJcr and thereupcn became connecged w1th the new company
Panhard & Levessor as technlcel director EMcm then T heve.jl'

continaously fcllcwed and dlrected the construction of engln_

{2
S m

M ana petrcl vehicles. It ‘wa.s frem_that t1me on that the meth

cds of ignlticm for motoxs underwent great modificaticns.w,?ce ‘

electrlc igniticn system, which until’ then hed been aiendone

ﬂ‘

as mot g1v1ng complete reliability, wes taken up agaln when
'the new smell secondary bettery efforded meene cf rroducing

electricity under better conditions. fPricr to thet dlrect :

flame 1gn1ticn hed been preferred ielthough thls dir

mlt hlgh speed._ Then, with the incandescent tube ign1tion,

'Monsieur'Dalmler suaceedediln getting!?OO revolutlcne per :

‘Jminute with the 1itt1e eng nes that he hed speclally de~ -fg

signed W1th & V1ew of epplylhg them tc eutomchle vehicles.:-
Q4. Whet 1s ycur personel experlence WLth[carburet;ers?;

ObJected tc as 1mmeterial and 1ncampetent for

the reapom that 1t celle for testlmonv of use in 8 7757

foreign country.

- [ﬁ, The flrst carburetter in,use wes Besed on the Prin-_?“;t

ciple of causing alr to pass over*surfaces saturated w1th

petroleum distillate 1n order to produce the ccmbustible

-gas by veperizatioma This arrangement required a constant re;_i



R orifiee'IBCEted iﬁ the alr induotion'pipe in euoh g manner.

':;’In that way one. effected reguletion hy the eyetem.oelled nh

h oy

guletion owing to'variahle'temperature of the air and the

degree of uoletilizetiOn of the fuel., In order that the

mixture'be exnlosiue,‘it is necessary that the relation be- |

tween the weight of air and the weight of fuel bhe wvery near:
conetent. To aooompldsh,this pumps have been designed w1th
the ohJect of eupplying the liquid fuel at the same proporti
: as the volume of air corresponding to the. displaoement by

.the_piston in the oylinder, The pump wag next replaced hy =l

"‘that air and liouid would flow in by orifices having a con—1

fstent aree under the same vaouum. The uniform1ty of the_ﬁ

Jm1xture reeulted from this arrangement. Priox to that the 1

power of 1nterne1 combustion engines wes regulated entirely
_by suppressing comyletely the suction, end therefore power

.strokes, when the speed exceeded the predetermined limit.,

'efor mies.ﬂ} This ‘meéthod of control neceesitated the inconvena"

‘5innce of a 1arge fly-uhcel in order to malntejr unlform o
' _speed. In a vehiole the engine ehould be as

ble. It was therefore desirahle to reduce the weight of

"b"

tht as poesiﬂ_“d

‘fly wheel in proportion to the power—etrokes and the work tg

:he performed._ That ie to eey to reduce the v01Ume of mlxtur
introduced 1n order to obtain 1ese powerful strokes. It is-‘_
in view of this that I have made a etudy of the theory upon_-

i'Wthh I have conetructed the eutometic -earburetiter which af-'

e

_fords a mea@e of eupplying the motor with a perfect mixture |



pelledhfehicle and what wasg your perscnal exnerience in con-
nection'with automobilee? _
| Seme-objection as to Q4;f
A In 18@7 I saw fcr the first tiﬁe the automobile

-'vehicle of Lotz.- Thereafter 1n 18?8 the vehicle of Bbllee.

eince 1891 vehiclee of verioue typee propelled by petrol.‘

‘r.i,n'Since 1894 I heve been occupied w1th the conetruction of ve- :

'-hiclee hav1ng exel051on engines.

'Q Will you«pleaee describe briefly the vehicle of
’_‘thz of 1867, and the vehicle of Bbllee of 18789 i

ObJected to as calling for incompeten+ testi-

o Lfa.miiiar with the g0~ celled Lotz & Bollee vehlcles,
 and as i:rmnaterie,l in that the alleged vehicles, if
-] they ex1eted were propelled by steam and not by
‘;gas engines of any deecription, end for the fuxther
reaecn thet the queetion calls for tes imony of usesg
3lof alleged mecbanieme in a foreign country, such
' teetimcny being incompetent in thie suit. _
AL The wehicle of Lotz coneisted eeeentially of a eteam
; _generetor carried on forecarriege with fifth wheel with
a coupling (king bolt) pin and with a treiler consieting of

an axle and two Wheels, one of which wheele could be con-

":‘mony, the witn&se net having been quelified as one

""nected or dieconneeted frcm the axle in order to permit

Since then I have seen first steam vehicles in operetion andur;i



G

i.endless serew gearing with a sector connected by chains -';!
.to the ends of the front axle. The Bbllee vehicle of

1878 was exhibited at the Champ de Mars im Paris, to which
plaee it had been prenelled under its"dwn poner'frnm Le Mans
One of the distlnetive features of this vehicle conslsted 1n'
the artlculation of the front wheels which involved the
individual inOting of each,wheel. This is the same arrange»"
ment which. we find today in the steering mechanlsm of pxac—
' tically every automobile vehicle.. The boiler was vertical:
o ﬂiand the engine drove the rear wheels by meane ‘of chains.
__r'”Q75‘ If you know aay what kind of an engine wag used on
'iéﬁethe Lotz vehicle and if you saw 1t operating and _1i 80, where
ji and When° Y u R : | _ | |

Same objection,as to. eer. ff

"Ein. It was a. steam engine and transmitted 1ts powerwﬁy

the Wheels'by means of geariﬂg-; I saw this vehiele-_ﬁ;'

: aulnler, 1n v1ew of a tridl made with

the direction of Mr. Lotz when he made a

: hlS mechine unde‘

"5“?rtrip for adveatislng purposeﬂ in 1867, if I remerer rightly.

'QB.. Pleaée atate what engine was used on th 3011ee

h?f vehicle and demcribe it and state whether or no you have

. seen 1t operating.f In case you have where and when?

Same ob;ection as to QG-
A, I only saw the Bollee vehicle at the Bxposition
of 1878.. I did not see 1t operating, but I wa.s imgressed

' w1th gome of the mechanical features of. it, among othera,

R R R



'"‘which I first saw becauee 1 confuee 1t in‘my mind with the

'the7steering wheels.
Q9. Please state where and when, for the first time

you saw e vehicle propelled by a Benz engine9

Obgected to as 1ncompetent in that it calle fo

.testimony of uee in a foreign country, and as 1nde—_

.finite for the reason that it appears of record
- that Benz engines were . of verioue kinds and it does

'_not appear to which kind reference is mede.'

SN

A. I saw a Exxn Ebnz vehicle operated in Perie about

l31891 or 1892. The transmission wes effected from.the engine .

'.to a shaft by meane of helts which ehaft drove the driving
'_wheele by chains. T never hed the opportunlty of cloeely

*fiexamining a EEnz wehicle until 1894.3 o

Qlo.. Tell whether or no the Benz wehicle hed a body, o

| ana if so describe At briefly?

5._it doee not eppear Whet partlcular vehicle is being

: ferred to, ‘and ae incompetent for the reaeon thet i

' ealls for testimony of use in a foreign kountry.
VA., It ie difficult for me to describe the Bepz vehicle

: one which I exemined more in deteilmin 1894,
Qll._ Pleeee state what is the relation between the
'number-of revolutione of the crank eheft ‘and the number of

'revelutlons of the wheele 1n.the Benz vehicle?

ObJected to ag’ 1ndefinite, for the reason that‘

Same obJection as to QlO. : :
’ ¥ e

res~




'“”;‘also ae fullj

-8m

All. I do not know what relation, but it appeers to
'me that the motor always revolved faster than the wheels.
@13.,-State whether or no there was a clutch or a dls-f
'eo, for what purpose? Tt

_,:;Same obJectlom as to QIO"},};;.;

VI:AIEQV'I‘am not certein of the means but there was some
T ' |
VMeene3peIMLtt1ng the motor:to run free. 'Thle-wae operated-

-'_motor to be started whlle the vehicle et reet.;

exeerience ds?far es you rememoer, year by yeary: Deﬂcribe*

es Poselble the varloue eubjects on whlcn vou

have been ennaged sin Uuﬁwegan yeur mechenlcel WDrk° i"

Objecteﬂ"to aslcalling for ineomﬂetent uesti-

mony infso far ee it calle for testimgny by the wit

1 . nees ofrwork done in foreign coumtries.

“1?*“‘\v

L A15.; Previous to 1870 my education had been particu—
Lflarly directed to preperation,for'L hcole Polytecnn:c, but
owine to the war wjth Germany, and my belne in Ruwm Bksancon

‘on the fro’tier I was not able to take the entrance exemu

imatlons, bwceuee uaey dld not take place._ I enterea an -

. to St. ﬂyr School Where I remained for one year in order’ to

been occupied w1th mechnnical matters, and I epplied myself

connectlng dev1ce perm1tting the motor to rotate free, and ir

"when the vehicle etood etil1.' The purpoee wag to permilt thel'

Ql&.‘ Please nive ell detail regardlnﬂ-yeur mechanical

”artlllery realmunf and,abeut November 1870 as eub-lieuten--

ant in’ an infeutry.regiment. After the war I was trensferzed

GOmulete my militeny educetion._ Since then I have contlnuelly

ey?;_”f




| toﬁstmdieeato eqﬁip myeelf as sngineer, by my own effertsi
-keening myself in cloee tourh with new develonmente in the
'mechenieel arte.

In view of this, in 1877 T was detailed to the Bn-“’

gineer Ooros Staff in orﬂer-to study and inveetinate the |

77,_ utility of balloonsﬂln warfare.w From 1877 to ;1885 I cooper-i‘
4ted in all of the work om the eenetructlon of captive hall—

oong for milibary-purpoeee and for their usejn warLarey

This'eork compfieed 1n addi 1on to tﬂP constructlon of

| balloone proper, the etudy anq conetruction of matertel for

readilv producinﬁ hydroven gae,'and also of Vehjeles wi+h -

eteam windlasees for hendling balloone, etc. All the mechenue

-fzical work hes bee ihe subgec$ of epecidl etudj ty me, and

e;ﬂlto accemulish thle I_eonstructed and_organ1zed a ehov _.95'-

_E'located in the Park of cmalele a ‘eudon, Whlch shop is etil;;1

e in exlbtenee.‘ At the eame time I collaborated in the etudy '
B and in. the conetruction of the deriﬂiblu helloon “La Franee" ,_E
i :; the firet balloon equipoed with a metor Whlch roee in the .
ajr and manoeuVered suceeeefullj end returned %o the etdrtingf?
_ point.‘ The firet ideas entertained for the propulbion of
. balloone 1nvolved the idea of aTgas engine but the study'of
-.the eubgect soon ehowed me +hdt 1n view of - the actuel con--
; dltions of the eonetruction of these motore they were much
. - ltoo hed.vy. - | |
o _It W&e_then thet'i selected en‘eiectrie'moﬁer operat-

ed by a'veryﬂlivht-bat+ery. Electrlolty was then undergoing

‘ great development dnd I was therefore led to ite etudy_gn
. ) L L . : ?ff?#a




.?jorder to solve the problem of the derlﬂible balloon. It .
o was suggested to the Minlster of Marine that this. same method
'ef an electric motor be emploved for propel]ine eub—marine

| which is the proPulsion of a floating body cauable of ixxxxngtsf

o divinﬂ below the_sﬁrface of the water. I was then detailed
T on naval eonstruction gervice from 1886 te 1890 to eollaborategfﬁ
in the construction of the submarine‘"ﬁymnote" whlch has '

been the model type for the eonbtruction of a number of sub-]_

marines for tiae vy, wntdl 16 beeane Poesz.ble o d1spanos
the Fﬂlectl"ic ﬂlOtOI‘ ‘by the Uetrol 11101301“. L .

About 1390 T was instructed to stu_dy for' the fire

QEQ,brigade of Paria wehlcles for salvage apparetus and at 'iriffiq

xi;thdt time I attemnted to follow un the work that WA being *

::done to adopt the small petrol engine of Daimler to automo-'

“lee vehicles. In 1894 I commeneed wofk on’ ”hlele equlpped
' speed |

'*metorgdfi#ing”thegwheele by;@eQHSTOf“a'gyxgg

. wita a Daimlt

':_chanﬂing gear control]ed by mdﬂnetic elutcnesu_ The result

'_of these studiee Wae my Becurinu a patent on the thirteenth
‘of May, 1896 Wthh resul*ed in my conoummztingxmy conneetion;'i
:,with the firm of. Panhard & Levassor. - In 189? upon the deathtt:;
rl;of Mr._Levaseor T tendered my resiﬂnatlon a8 MaJor end becametie
:technleal dlrector of the Societe Anonyme des Anciens Etdﬂ-

'lissements Panhard et LedeBOT¢ Since then I devoted a1l ny

-_(D

._ - '_ ' time to the genera,l ma,na.n‘ement of the.t f'J.I"ltl and the develemnr
of engines and mechanicel parts of vehlcles and esueclilly

Qto the study of carburetterl.; Thls atudy has resulled in

‘;jgiving the netrol motor thefflexibility and range’ of power _
| e e o if.«?
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feqnisi+é fof-the arifing of venm;cles.‘ The-first diffié
-culvy whlch I met in the workinv out of a carburetter was the _?
maintenance under'all condiuions of a constant natlo betwepn :
the. Weigat of air and. fuel.‘ It was . after very-preclse ':

theoretlcal study of al] the const1uuent alements which are:,__g

?‘involved infcafburetton that I designed the auiomatir ear-~‘i"?'
' buretter as'it exlsts today. The resulrs I desired to ac- |

;uomplish mat@rlalized upon the first trlal and wiﬁhout it

beinﬂ necessary to mod;fnfb ';xperiment the dimnnalons pre—gffng

:.detenained for tnnﬁconstr ction of the apparatus._ With thlsifhg

'f?-carburetier it,i _oasibl‘?to vary either Lhe sneed of the ;ffif'

or the power at7“a ”ng speed

"'vaengine unﬁer con ta:t 1

'for both the nower and-the speed at the bame;llme.- Immedlatelyj?

"f5i“ :after thms-study i was lcd to recammend the use of a petrol

'-engine, uhus rendered very flexlble for dr1ving submarlne n_fn~&

: boats._‘The construction of 22 boata wa.s started 1n 190

'“5"idriven hy 50 horse power engines, whlch were con tructed in

our'shops. At present I am also constructing petrol enginesfin
of. the same power far derigicle balloons for Lhe War Depart-.n:f
‘) ment whlch are still lighter than those for the submaflnes.f

'~{{I may therefore say that all rhe work that I have undertakenfff:
.equinned me especially to be wery thorounhly 1nforned on thei?aﬁ
" - QHGSulon of internal comhustlon motors. I may add that my
' carburetier, known ag the Krebs earburetter, is the only one 5‘*
actually used on all Panhard et Levassor vehlcles, and theref"ﬁi

is great demand for its use on other mdkes of vehlcle.ff




«lDde

"@14. ‘Please state'when-Panhard et Levéssor‘bomménced

'- ths construction of automobiles and engines for such and in

reply thereto produce, 1f you have them, letters or document

authenticatino thege dates and - the Elrau actual oneration of'

, automobiles of the SOClPte Panhard et LewassorQ
| Objected to as irrelevant immaterial and in-
_competent “for. the reason.that it cal]s for: testtmo

_by tne wi+ness of work done by the Defendant Compdn

- a foreign corporation, in forelgn cowntrlea, suoh*‘

_wofk having_no bearing on. the scone or validity of~f‘

'the pa.t't-‘-nt - jl_.-sui't 01’ on a.ny issues miaed 'b.Y the—

e A14.

automobile% vehlcle enuines as earlj as 1889, at the Bame

timﬁ the finm of Peuaeot .who was conatructing quadrlsycles,:

made ar1anaementsuw1th the firm;of Panhard et Levassor to

purchasa thei: 1ight enginea in order to use them on their

quadricycles.. Up to 1895\”hese tWO firms were in. intimate

relatlons, as phown by letters from.the Peugeot firm fram

o [
) December 30, }889 to January,L1895. FTbm,that time on the

Peugeot flrm decided to cons ruc ,

o —other—letters tnere 13 -one- of March 17 1890 Jin whlch Peu—

geot statas the satlsfactony result obtained with a Daimler

englne, and Wishes to know 1f a so—ﬂalled 5 horse power engl

I

does not reallj give more than 5 horse nower, in one dated

July 30, 1890 it is stated that the operation of a quad—?e“

Fiwc,lu-equipped'?fij&h.a,n,ﬁe,ng,i,nte-;-;!ég_ riot Sat.lsfa-qtory- : ﬂtﬁ&ﬁ*

r owi enginea. Amona |

ne -




Jas October 1892 the vehicles s61a to various ‘customers’

:"*the Petlt Journal tae Panhard et Levassor carrled of . the

'"iPanhard et Levassor) Paris-Eordeaux—Parls, June, 1895

|l equipped With Daimler motor,.and another vehiclp of the

=-13- _

There is also mention of two othef:vehicles which
shortly'wduld be comgletéd, and if the engines operate
_satisfactorily they are to serve as a typé; iﬁ another let-
ter, dated chobar‘st 1390, is mention of the question

pf ﬁhe Peugeofrfirm, cbnstrﬁctihg petrol fehicles equipped':
:,With.DaimiEr ehgihes, fhé 6pefﬁfion of WHi¢h haa been'more_ff
saﬁiafaqtory;than‘anything of the kind. In another lefﬁer,:
October 25, iBQO,“the'Peugeot £irm placed'an'order for

20 enﬁinéé of 2-hor5é pdﬁer'each of the same type which
"had already been delivered. In 1891 the firm Panhard

et Levassor made the flrst vehicle equipped with its
DaimlPr‘engine, Wthh flrst VGhlcle was goon followed by
.several others, thCh worked sufficiantly well. to offer—themf'

for-mxx sale. A 1eaflet of teSuimonials shows that a8 earlyTj;

,,had ﬂlven entire Bat1sfac+10n. A prlce list of January, :qq.

1892 1iats petrol vehlclea.- In 1894 at the trials of

_first prizes (2 Panhdrd dnd Levassor vehiclua, 2 Peugeot

vehloles, equippe&,with Daimlar englnes furnlshed by ;

Carriage No. 5, equipned with Daimler engine, made the,

run there and back hout stop. The Peuaeot vehicle

firm Panhdrd et Levassor, ere_alsp among‘the Tirst,

Ql5. - Can yow-producglaﬁjfof the first catalogues

and pricellisfs;of the;Panhatd'eﬁ Levassor Tirm?




-14- R | N

A¥S: One of Januany,lega another of October, 1892,
and a third of the 1st of December, 1895. 7

Qlﬁu Can you give a dsscription of the enpine embodled'
in the vehlcles of the Panhard et Levassor flrm mdde before
18957 | |
| Thé QﬁestiOM 1s objecfed to as calling for
testlmony of use im a foreign countfy.
Alﬁ.n The first enﬂines constructed up to 1893 had one op

:two cylinders with the connectinﬂ rods acting in one plane 0]

B

unthe same crank loeated betwepn two fly wheels.ﬁ The motors withﬁ
'”T{;two cylinders had their cylinders 1n the same nlane and in- | |
;ullned w1+h thelr axes disposed W‘shane.‘ The 1n1et valves .
?were automatic. The exhaust valves werercontrollﬁd by stems,
the movement of WhJGh was effected by 0¢ms 511d1ng in a spiral‘
'=groove in one of the fly Whegla. The ignition was effectedﬁ'
::f _by means of a small platlnum tube iﬂ ccmmunication with thefi
1nterior of the cylinder and heated externally by the flame
of a burner 5upplied by petro :under pressure of about 50
centimeters of Water (3/100 oi an atmosphere). The engine-
roperated on the-four‘ ycle‘prinCipiéj-thatfiﬁffthht5fﬁéuéharge |
1drawn in oy the piston was compressed by it in,the upper
W..part 'of the cylinder pre;I;;;'is its ignition. The ignltion-
 reBu1 ing from thlﬂ very. compression whlch had the effect of
';driving the gas in uhe cylinder into the platinum tube. The

-1ocation,of the hot part of the platinum tube wasg so arrangeih_

-._ that the gas driven into it redched the 1ncandescpnt part atj;;g



'?‘thich eupporteo the cylinder, one fly wheel being fastened 4

f-15;

lrE 1gnioion took pleoe eooner'the engine gave leee pomer, the

regulation of the motor consisting 1n,oerefuliy determlning

‘the poeitiom of the hurner in order to pronerly heat the

pletinum tube. The en&ine wWas orov1ded with a ball governorﬂ

Buppreeging the exheuet of the burned gaeee as goon as the
-engine ran at too high a speed. The burned gasee not being
allowed to. escape the oylinder remaimed filled and did not
draw in a freeh mixture. Therefore no power stroke took

pleoe as loog a8 the governor prevented the exheuet valve

opening. In 1894 a- new type wes substituted in place of thd

model whioh has Juet been described.: This ooneisted of- two ]

g the ‘moment the pieton reached the upper part of itse etroke...

LY

parellel cjlindere in,which.moved two pistone each ecting %J-**

‘their connecting rod on the crenk ehaft oarried in a: oaeing

‘;the end of the ehaft.i The inlet velvee were etill autometio;tV*

"the exheuet velves¢were operated by oeme mounted on a epe01e

.eheft 1ocated pereliel to the orank eheft ‘and operated by the,}ﬁ

letter by meane of e eet of Tears ceueing the cail ehaft to
|

| rotate at one-helf the epeed of the motor shaft. A ball

-governor mounted on’ the can shaft determined the epeed of the5f

motor hy preventing the opening of the exhauet velve. Thie

.arrangement Slightly differing fron the one'ueed on the previouw

engines, Iroducee the game result thet 1s, the suppression

the in—teke until euch time as the engine epeed elowed down

of |

be-

low the normal. Thie type of motor was conetructed until 1837

- In both of theee engines ignition was effeoted as I heve de-'_



"?inlet valve.} The comhustible mlxture thus genexated hein

'-‘f hydro—carhon on the other causee them to flow simulteneous-

~16-

seribed 1t ebove, that is by means of a pletinum tube hrough:
:to incendescence. The comhustible mlxture wa.s generated in ] -

the Same. manner in these engines. Oarhuretlon was effected a8

follons “the. 1nlet valves were connected by a pipe with the

tank conteining a voletile liquid hydrocerbon.. During the

T

suotion stroke fresh air wag led to the tenk by a pipe bring
'ing it 1n olose proximity to the surface of the hydrocarbon.

ﬁwhereby it became cherged w1th combustlhle vapors before it

"'reeohed the cylinders by the pire connectlng the tenk to thev"f

.too rioh an opening communioating directly with the aix, and;
ea51ly closed by a valve,'ellowed the introduction 1nto the -

jpipe, connecting the tank to the 1n1et velve of a quantity [

,,_of pure eir the emount of wh1oh oould be'ea31ly ContFOlled hy"i
,;l.the valve. This deV1ce, however, required a neW setting of hd'}
jlj}the regulating velve whenever the temperature of the tank end
jie‘of the 1iou1d hydro cerbon veried or When the hydro—cerhon 5
o¥became poorer in voletile perts efter hevinp heen in the taxlk

'-L,iffur eome time.s In oxder to medy this ceuse of trouble Mr;’

5Da1mler invented in 1895 hlslatomizing cerburetter.;!Thie deg"j-

', vice operates es follows in the pipe oonducting the eir

"T“to the inlet velve there is located & very. small pipe through =

;‘Which liquid hydro curhon can flow.f 0W1ng to the suction

'ceused by the engine a pertiel vecuum 1s pioduced in the ins

.filet pipe which draw1ng air on the one hend and the liquld




..7‘rcaueed to flow through orlfices the area of whlch has been: .

’i”fpreviously determlned 1n order to glve the most suitable

-] -

7.1y through their respectlve orifices. The liouid flowing :
:through 1ts narrow aperture falls in w1th a very swift str
of air which causes 1ts atomlzation. This breaklng up of

the fuel has the effect of 1ncreesing greatly its surface of
gontact offered to the air\lend it transfomme 1tself almost
iinstantly into vepor, this . causing a great lowering of the

temperature of the alr and mixing W1th it forms the combus—r
tible meture whloh is carried 1nto the cylinder. It may

»be motlced that by means of this device the two fluida are

‘-{proportlon of weight of fuel and that of air.. That xatio

is 1ndependent of the vacuum wh:ch causes the flow of the

%745_-f1ulds.. It can tberefore be: understood that in euch c-c:ncli---'f”E

ition the gaseous mlxture remains the same whatever‘the speedgf"

-?.;of the engine.- The engine W111 therefore be ahle to operatefté
i in the pest p0581b}e condition independently of 1te epeed.ilo"
_ Ql?._ Pleaee deecribe the means employed for tranSn: wll
-e‘omlttlng the power bf the motor to the wheela in the Panhard;t-ﬂ
Jivehlcles constructed before 189%? | B

bose | ;fbﬁuf;f“ﬂﬁ;f"
Same objection as 6 Q16.‘, ‘ i

Al7. As early as 1&90 the tranemleeion of the power of}| -
the englne to the driving wheels of -the vehlcle was ac—
complished in. the followinb manner generally speaking. the
engine shaft was prolonged at one end by a shaft capable of]

being: connected or dieconnected to the engine shaft by means

B e e L e oA M AMain Pamdk A 'Jnnn;-‘! Trer -nv-n-nﬂ'r"]-w Adam
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";posed levers. The extenelon of the engine shaft cerried a |
eleeve which could be slid on it. Thie sleeve eerried
"generally three gear Wheele having different diameters and
adapted‘to engage respectiveiy with three gears cerried_by-
a. th1rd ehaft located perallel to the flret one. By ehift»
:ing the sleeve any one of the geare could be brought into |
mesh with the complementary geer of the thlrd shaft, This
”‘operation wae ecoompliehed by meene of e levex ehlfted by
t;hand which ceused the sleeve to elide end to etop in any o
"one of the three poeltionn of gear mesh.- In order to shift

',the eleeVe 1t We”fnecessary to dlsconnect the motor ehaft by

"-V_actuating the cluteh.~ A locking arrangement wes provided 1

Sl witn the obgect of preventing the Bhlftine °f :hé Sleeve

‘ffeo lOng es the motor ehaft wee not dleconnected.ﬂ At one-f'”*

“end of the ;h1rd eheft was mounted a bevel gear inmeehlng

o with avbﬂvel‘pinlon keyed to the balance gear the axierh

jatter being placed,parallel to the axle of the

?V“:driving wheels. On the outer ends of the balance gear

'3 n wheele by means of chains. 3 ';Aﬁ_

5shefte were keyed sprocketg drivhne sprockete on the rear

Tn the Firat vehicles built up:to 1893-1894 the drive |
ing axle-was - driven by a eingle chaln, in wh1eh errangement
the balence gear wasg . mounted on the axle inetead of the
counter-shaft driven by the bevel pinlon of the ‘third ehaft.
'The drlving wheele were then keyed at the outer ends of the

"ehefte of the dlfferentiel wh;eh.thus_eenstituted the axle. o




| | 1. |

: The slaCkening of!speed'of the vehicle or its stopping was
: accomplished by ardrum.on the.chainrshaft, which could be
retarded by a breke operaped by & foot'pedel. In order
'na; to be cdmpelled‘tc:sfop the:engine'wﬂeh the vehicle

'was etopped ‘the braking action on the drum.could only take

',gnlace after the motor had been dlsconnected by operating

'“the brake pedal effecting et the same time the disconneet-,

;1ng cluteh. _ Thue thle unclutchlng was eutomatlcally ac--
-,;complished when the speed of the carllage was slackened or
' when 1t was btopped.' |

Qla.' State whetler or not a- clutch.mechanism or scme |

,means of disconnecting the motor from the speed chdnging
rl%geal wae in use on the Panhard vehicle before 1895, and
*1;fif eo, what was the chect of such devioe? | S
L ObJected to for the same reasong ae for Q16
for the additiondl reason that the question is lead
L :f and suggestlve._.uf b” | L - _g o
'*7o18; Bvez since the-Panhard Company began to build

petrol enginee the motor ehaft h%s alwaye been connected to

d~the epeed ohanglng mechanlsm by e clutch.m Thls clutch _;:_,_i ;_

":.is necessary to allow the passing from one spe d to:a
-otheri that is, to disengage the gears in mesh and.- bringe—
ﬁ;into mesh the geare corresponding to the speed wanted.pf
:eSuch an operation cen only e perfonned by reducing in L,;'

the desired retio the speed of the two shafte carrying

p:the gear wheels.rj As the ehaft connected to the dr1v1ng

PRS- L SN
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wheel cennot change 1ts speed owing te the inertia of
the vehicle, it is therefore the speed of the shaft
:'interposed between the engine shaft and the one_Just

| mentloned which must be modifled. As the speed of the
engine is regulated by its governor,.it may be reedily
underetood,thet 1t becomee 1ndispensab1e to disconnect

‘it from the ehaft Whloh muet undergo a change in speed.

VMoreover, the clutchlng action muet be promregelve, taalezf-w‘;u

115, 1L mue1 ellow for a cer+ein elip 1n order to 1mpart

-,without ehoek to the vehlole the power of the,engine.r While
':?the clutch ie belnm applled ooth bne vehlcle and the envine'
-modlfy their sneed until they correepond to bhe gear ratio 1’

o slecued.= @lutcninm mechenleme are well known end are. nwneru e

fffous, but Ln practice, however the Fr1ction cone, leathET GO

‘fredl hab been adouted.‘

ng._ Pleese state the ratio between uhe number of- revo—"

flu*ions 01 the crank shaft end of the drlvlna wheele in the
’Panherd venlclee buil* nrevioue to 1895? R

ObJected uO ee imm#tPPIdl end 1ne0muetent in

", celline for teeuimenj of'uee in a fore1nn country. _

7J7A19. The epeed ratio was about as follows: ;féfljs
'the first ereed 20 for the eecond eoeed from 12 to 13 and
for the hiﬂh speed from 6 to 7. - Thef ig to say at the'

_Qflret epeed tﬂe enﬂine wa s turnlnr about 20 tlmee faster tha
:nthe drlvinm wheele,- t +he second speed about 1? times ae “fa

&and at the hlwh eeeed anout 6 times ee fast.

v.; ;

n

st, |

S



 i'a1m0 t 1mmed1atelj?thereafte“ it was decided +0 locate the
- engine at the‘front of the vehicle above the axle supporting

"-ij;bne 3t rinv Whepla the axis of - th@ englne beino 1ocated ld

"Cfirm of Panhard & Levassor the englne wa s, placed at +he
wﬂ‘ﬂredr ot the vphlcle +hb ax1s of 1ts shaft being located at

“fﬂrl”rlght angles to that of the ale..f5

”f_but more especiallv tde two ueated VuhlblP constructed and

”:'offered 10r Bale as earlj dS 1891 The pleturs shows clearl

_01;

Q20. pleasu SD9Gilj the location of the englne in the‘_
Pa.nhar‘d vehicle bum befors 13957 |
7 Same ooJection as to @19,

Azb. 'In the flrst 4 or B vehlcles the enmine wa.s locate<

| near tne uiddle part of the vehlcle Dbetween the axlem, but

iﬁudlnall that is, at rlnht anmle to the axle._ In the Peu '

gaoﬁ vehlcle equipned w1th Daimler cnnine furnlﬁhed by the‘

Qzl. Kindlv examine thlb exhlblt of the defendant No.
165 and please say whetner Jou know What 1t 15?
o ﬁﬂdﬁﬂn This ducumenf lS an illustrated cataloﬂue of

,the Eirm of Panhafd & LeVdBBOT descri ing the petrol ﬂnﬂine

I
the forward looation of tne encine, the drlvinﬂ of the
(S

"rear axle by means of a chain, the snwed chdng _1evers, dn
;the clutah levers thab I have Just describad. The descripti
-inserted in the cataloﬁue givps égzg/inFormation regardlna

the enﬂine the stepring of the. vehlcle “the posalble speeds

which mnay - be reached, and Ilna11v all information relative"

.to the 3tarting of the Pnaine dnd the vshicle and their s»op :

o e



"._;cataIOnue oE 1895 illuatratea a vehicle equlpped with a_

;hﬁi;axis of both cvljnders are Uarallnl 1nstead of fOlenU g

‘-_ifirat and the first automobile vehicles were. shown after-

-9
Q22. Please say whether or not the defandant's ex—‘

“.hibit No. 165 comprising the catalogue of January 1392,

the_catalogue.of_October-1892, and the catalogue of Decdmber_

1, 1895, describing the vehicle sold by Panhard & Levassor
at these regpectivse ddtes° ” _
o ObJected to as leading ‘and bugnestlve.

A22. The three documénts ab0ve mentloned are adtually

_cataloTues of the flrm of Panhard Letaséor. Thbsé of 1392

'descr1be the same vehicle two seated or four geated, The
,odtaladue of 1891 describes only two seated vehiblﬁs but

'glves the 1n10nqat10n that a four seated VthGle would be

bullt nsxt year and states the prlce of thia vehicla. The |

‘motor devnloping 4 horae uower; In thlB type of motor'the ,-"i

.l{ga V as sald nreviou%lv in the descrlption glven of these
)dlfferent types. f' R ", ) "-' | |
i QB&. Kindlj atate what was the obJect of printlna S

ttfthe oatdlonues mentloned 1n the prEcedind question9

Aﬁﬁr These catalogues Nere 5

nt to cuetomers wno Mhixhx

';wished information from the Flrm of Panhard & Levassor com—.gf:ff

cernlnﬂ these vehlcles. They were dlso dlstributed to the'

publlc at the cyclu shows Wthh ttok place yearly, 1ate1y
_at the Palace of Industry. It was at thls show that the fir

fsmall Daimlpr motor constructed by’ Panhard & Levassor dppear

8%

Ed

-] wards. After every automobile race the vehicles waich had |




o distrlbuted on such occaslons.

";Q}driven by Mr. Levassor hlmself sh

*ﬂ'QOVLrsd tle course were also exhibited at the Palais de 1'In:

o marked "Attestationa" Was orlnued and for wnat obJect°*3

121894.

‘”}¢Mhttestations" were PldCPd in clrculation?

m'g‘you‘now. ItLEBems that 1t is dated at the foot of the o
 'f1fth page, Paris, July, 18957 |

"V%;i A26. 'This document 18 the catalonue that the. flrm of
  J;Panhard & Lewas%or Wrote and publlbhed immedlatelj alter

'jthe Paris-Bordeaux Race and returnL Where one of 1ts vehicle

'?;reliabllity of the vehicle construcued by the firm?

Pt

dustrie to be shown to the publlc, and the catalogues were
‘Q24. Please state if you kHOW'at what date the paper

A24a Thlﬂ sheet was prlnted in 1894 in order to be
dlbtrlbuted to the nublic at the exhlbition of vehlclps

L A25- I cannot‘give you any fiﬂure about 1t.;~- -

Q26. PleaSe tel] me what is the book I am showina

wed how great‘was the_'

ieur Levassor drove hls VGthlP in both directlons Without

any stops but those reﬁﬁlred for taklnﬂ on petrol and water.
Thig catalowue shows also that the manufacturlng of . the vehils

cle h@d already reacned a vast exiension uhe number of d1f~

Whibh had taken part 1n the race "Goncours du- Peti+ Journal"{j

Q25. Please state how manJ copies of the paperJuafked |

[

ferent types of vehiclps construCued hy the firm reachlng 19

LS

,i',;,f;'?f_,;h S E o - %tjaaul,;



':mobile VPthIBB could be apoliad to a11 sorts of uses. T

:‘lfdo not know how many - were dlstriouted.

' _Sooiete Panhdrd & Levassor 1n JulJ, 1895. Quite 8 number o

-24-

. Q27 State why this catalnvue was printh, what date
and how many copies were nlaced 1n circulation?
Objected +o a8 1mmater1dl and irxeluvant

A27. The obJect was to let the publlc know that auto-
was. printed 1mmediabelﬁ aftur the Parib-Bordemux race. ,I

X QES. Stafe whether or not 1t descrioed ‘the vehicle sold

-by Panhard dnd Levassor 1n,Ju1y, 1895 if any were bOld at

all? | : ) - S
o Objeeted to aa incomgetent fﬁf ﬁhe feaédh.tha;;
'  it calla for testlmony of use in a- foreLgn country.

A28._ It describes completely the vehlclu sold by f”

I of these vehlcles were,sold, and few of them have come back e

E:sepn onﬁ of them ahout this matterlln my office a few davs _

fioldﬁﬂt +ype of automobilp Vehlclb used or—having seen  --

: Aserv1qe,.will be exhlbited.

r.'structed to run on roads appearinm in +he cata10nue I hand

.:id“iinﬁ the eight Jears;to our shops to be repalred.‘ I even-,i f

ticed that‘the motors, especmally, were still worklng

']quite well.,3mhe owners were Very well pleased and T have

. _before my departure for New York.; His vahlcle wil be in a,;;;i

 parade organlzed by the Automoblle club of Paris, whers the'  -

Q29. state, lf YOH can fhe nhmber'of vehicles cdnd°::””

L gyou, which were sold by the societe Panhdra & Levassor pre- g :




‘”“iﬁk@ﬂping;J I am therefore in poeition to Suate that the num-

RS ﬁNovcmcer, 1895 wac certalnly im.excesc of 100¢

' vious to’ November 1, 18957

Same obgection as tc Q28. o _
7 AQQ. At leaet one satnple of each of the vehicles des-
cribed in thls catalocue was constructed. As a matter of
‘fact no new mcdel wae studied and construcued before re- -
'f:ceiving a fcrmal crder from_a cuetomer. But I flnd it im— :
posplblb to etate the exact number of each type eold as I
‘A:;have mevcr niven any attention to this question before nOW,. .
-aTJI must state, however, that by the month of. July,‘1897

-;Jmore than 600 vehlcles had been constructed and: scld. Af'th

""3g1nes exceeded 700, and T sterted the numbering, ix in the

'”name of the new comcany at 1000 in order to 31mp11fy Lhe boo

.aj:ber 01 carrlagec cold by Penhard & Levassor'on the flrst of

QSO. n vour answer to question 23 you mention ShOws

when and what was the obgecu of th'ce emhlbiticne? o

testlmony of use 1n a foreimn ccuntry.

ASO.. I have baid that petrol enﬂinPﬂ buil* by the

-firm wers at flrst exhlbited in the cyclc shows, Whlch took
- svery year, o

place ﬂxﬁxyxyxxxx in the fal] mcnths, at Paris, at Palace

de 1'Industr1e. At these snows the ntrol enaine was ex—

';time T became manager of the firm nﬁxR the number;of the en~ -

fat whxch cetalonues were dlstricuujd. Kindlj cpecify where, |

:fObJecmed to as incomcetent 1n,tha+ 1t cclla fJ

,mhlbited as - anplied in various induetries for boat propulsioﬁ

-
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that the-firstlvehicles_were exhibited in 1882, but as.early
as 1891 eetalogues of Smaileengines, describing,various
purposes to whieh they'ceuld be'applied were dietributed

at those cycle shows.' These exhibitions sti111 take

plece annually - 1n Peris, but after everv automobile race
:,there has always been a special exh:bition of the vehicles
'rheving taLen part in the race. Tt is at these various-ex—
-'i hibitions that these different catelogues were distributed.

| @31, Uan you. etate if. before January 1, 1895 there
 ijexisted any partles in France who vrere constructing and
'Yﬂi;selling self-propelled vehicles, capeble of being driven

over ordindry roads°

'”eompeten_"

:cally cal;

Evidence of thld ule 1s incompetent.;,

facturing under the French Daimler patents; he firm of

f.lPeugeot of Valentigny, who bought their engines fro'

& Levessor; end the firm of Roger, Who constructed vehicles

‘"equipped with motors of the Benz Oompany.' Several other

",iconetluctors, such as Lebrum and Vacheron, aleo built a

";these types of vehiclerteok part in the races organized

ile Le Petit Journal over-the Pariszouen course on the

Obgected to as 1rre1want 1mmateria1 and 1n-;VWF?V :

Asl.; In 1894 the three 1argest conetructdrs of auto

: mobiles were the firm of Panhard & LIvassor, who were - ;q,

.small number of vehicles equipped W1th Daimler ‘engines. A1l |

fdr the reason that the question specifi- R

Vrfor testimony of use in Paris, Frence.,,t'ﬁ'*

;Penhardg;i}ff



?*eifplaced et the front of . the vehicle a four-seeted vehicle,-

*fwrtwo chains, each one driving one of the rear wheele,

*efenherd &-ievaeeor vehioie and the Peugeot vehicle. These
'automobilee ehowed themeelvee greatly ‘superior to the stean
: automobllee, which were algo entered in this race (see the

_ publioation Ta Nature July 20 and August 25, 1894),

Z'ZQSI.. state it vou, have seen automobile races prior

to January, 1895 and if 50 where and when9 | -

'_ A3l, I wasg present on the lBth of July, 1894,

_the morning, at the starting of the auiomohile vehicles

gfentered in the race of Le Petlt Journal, The_etarting took

Inl ce at La Portmaillot. At leeet 20 vehioleee;eportedoto
.‘,'etart._' ) '1 _ I o J

g3z State if the Panhard & Levassor ( Gomp'?ny had entered‘
:f‘VBhICIES im- these_racee,_end it so deecrlhe them9

Seme objection as to QSl._

‘“2; The finn of Panhnrd & Levaeeor had entered two

ty ee_of.vehicles a two-eeated Wlth a: top, the motor being o

"fwith a canopy top, the motor being aleo 1ocated et the front
n‘of the oarriage.l Theee two vehiole%won the flrst prize

“in.their cleeeee.e The two eeeted cerriage was equipped withiﬁzrf

as I

'”yg_heve deecribed Am my anewer to queetion No. f‘*The <1, T

e e

, four-eeated vehicle, had only one chain, drlving the rear

axle carrying the differeﬁtial ag I. have also deecrlbed in

"were mede of wood and had plaln, eolld rubber tlres (See La

. .

,my answer to the same question. The wheels of these vehicles s
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933, I show you a copy of La Nature of August 25,

1894, State vhat ig the:subjectfof the article commencing
page 19872 | -
- A33., This article illustrates and summarizes and briefly

deseribes the arrengement'of the'diiferent types of vehicles

| which’ took part in the reoe of the Pet1t Journal run from -

Paris to Rouen the 18th to 19th of July, 1694.  They are o
b there set forth in the order in which the awards were mede.
. The two first prizes (fer two and. four passenger vehlcles)r
'were given to Panhard & Levassor, end the two other prizes

'pwent to Messrs. Peugeot for theiz petrol vehicle equipped _

”w"fwith a Daimler engine made by Paﬂh&rd & Levsssor-

Q54.- State whetherhof'not the illustrations forming

' part of this article correctly represent the vehicles as yout"

;re‘ember them?f*"h

--A34.~ These illustretions were made from photographs

”7Egrisctuelly representing £ eivehicles et the time of their‘?f

"starting._ I recognlze_
','vehiole Monsieur'Levassor holding iT his hend the steering
e lPanhard & Levassor ve-'

1ever.ﬁ "the four passenger

-'hicle Ast driven by;Monsieur Mayade,.superintendent at that

'time of the Panhard & Levessor firm,rwho can be readily re-

_ cognized in the illustretion. Both of these persons have
'sinoe died as a result of automobile accidents. I also re-

cognize reedily the petrol vehicle oI Monsieur Roger w1th it

‘motor in the rear. That’ motor'was of the Benz type driving '

n‘the two passenger Panhard & Levase

~the jack shaft by ‘means’ of belts. N ';3 o _f RPN

or
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Q35. Were you_preeent_at one or more autonobile races
lin 18957 | - |
| 'Objected fo ae'immateriai and irrelevant.

AES;_ Yee, L recall Well in the ParieuBordeaux-Parie race
the return of the two paesenger vehicle which wa.S driven |
-by Monsieur Levaesor.' That vehicle and, 1te driver had

'“ nade the. trip there and return, 1175 kiloneters, w1thout

A etope ether than thoee necessary to replenieh with fuel in

about 48 houre. Unfortunately the firet prize for the._
' performance could not be given to it becauee 1t could not
-"? be awarded a vehicle with two paesengere.r Neveithelees the

'cperfcrmance of this vehicle wae coneidered most eucceeeful.

NTi vehiclee in all of theee triale? |
_jr ) Same objecticn as to Q35. o
?ﬁsé.i The Panhard firm never lost anv opportunity to

ﬁti s8I wftheix Vehicles.a They never failed to enter them o

- triele or otherfe_uibitione, and unléss T am mistaken the

[y firet prizes were always taken by thém until 1600. Prior

el to 1895 and during that year the type of vehicles entered

QSG. - Bay if the Panhard & Levaesor Uomreny had entered I

were. in all caees built according to: the arrangement I have W”,-

described in anewer to question No. 1%. The eeating capacit;i

wae either=2 4 5 or 6, depending upon the dimeneione and

shape of the body. The engines were alwaye placed in the

i front that arrannement having been adopted by the Panhard-:*

. LEI&SSOI‘ Comnany af'l'.e'r‘_,'[-'.he et Pivet frials hnnuuaa. 14 Tawy |
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offeré&-facility for inspecting the enginé and permitted
t:ﬁhile running t§ oil it and to regulate the carburetter
if needéd.

37, I show you a copy of Ta Nature. dated July 6y
7u1895; Please state the Subgect of the article-beglnnlng
on bage 849 | | o | .

_ AS?. Thls artlcle relates to the Par1s—Bordeautharis
raée; It glves a brief descriptlon_of the.vehicles which
fiﬁfshéa'thé'run within"the fimé 1imit. The cuts which
ff:illustrate the artlcle represent the vehlcles in the orﬁer
'in their class in whicm they had ¢injsned the run.f In the
g 1ead we. find the two passenger‘Panhard Levassor. o
| QSS.- What is the . publlcation La Nature -and when and -
. how many times does it appear, and What 15 the extent of

“ﬁl its circulation? L  ' _ : | S 7
) ABB. La Nature is a review of sciences‘and thelr

’ 'app1ication to arts and 1ndustries. It is edlted in Parls'

'T_by Mason, Boulevard st. Germaln No. 120. It appears weekly.- L

E Its circulatlon as near as I can remember is about 40 OOO..‘."

_ It is on fllp all over 1hv w0ﬂ1d in t#e pr1n01pal 1lbraries.
|

Besides 1t 15 rPceLved dt 411 public librarles._ The. Scien—_

tiflc Amer1can often renroduaes articles whlcn have appeared 1

in La Nature and v1ce versa.,!m,.,_ } ,m;;;ﬁ:  _;m;;w
QSQ. Please state What s renresented in’, the illua-

tration in the defendant's exhlolt 1729

439. The exhibit before me is a number of the Scientilic

"_'Aﬁericah Su@plement-Octqber-B, 1894 on pagea 15648 and
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”-'10649 of which I find iltustrationa and descriptions which
appeared in 135ues of Ta Nature of August 25, 1894, in ref-
‘erence to the PEtlv Journ=1 race. In comﬂdring these two
: identically the
documents I see. tnat the 111ustrationb are khzxgkanxﬂmxu -
the same.. L
' Q40._ State if you can what the illwstrations in defend-

:ant's exnibit 173, represent¢ |

A40. This ethbit 1s an issue of the Sciorti*ic Amerlu-

"“fcan %upplement August 10 1895 on ihe f1rst page of mhich ,

I find rnnroduced the artlcle and 111ustrat10ns glven in

'Si:La Nature in the number daued JulJ 6, 1895 referring to the:

-”?:-_Paris-Bordeaux~Paris race.' The il]ustratjons of that arti-

: cle are exact renroductions of those in the Journdl “La‘ 

Nature.

‘Q4;.- I sho you a paner entitled "Quadricycle Peugeot

-'7;£if1891-“ Please gaJ:il you—know what 1t lB?

A41. Thls 0anef5'_fan il]ustrated catalogue of the

;quadrxcyclu bu11t by the Peuneot IinE Wluh Daimler petrol

fenmines bouaht from tne finn of Pa ardaLavassor.j The

: TbetWGén the two firms ag’ early a8 1889. DuVing 1890 'as is}

: hown hy the correspondence to whica I have referred in ans-

_wer to question No. 14, -the trials were made jointly by both"‘

to de]ivnr thls quadricycle which appeared at shows and

tr_i@-_ls an,dz ,?L_n‘-th.e. d_i_ffe_rent, races. We see m the descriptio o

-eomhan1es.g As early as 1891 the Peugeot firm was in p031tioﬁ7

J%}=;tr-ﬁls_and purchdbe of tnls englne resul dﬁihlﬁéé§fia££5h3iﬁffﬁ['



qaz.

A42.

q43.

; -Q;Selden?

A45.

1_jfany manner whatever im view of the detalle contalned in that

1 patent.

SR b I o
“%Athet I did not attach to it any importance.;.

Q45.

n this cetalovue under'the headlnc MOTOR.that it is of the
Daimler eyetem as manufactured by the Firm. of Panhard &

Levassor, 19 Avenue dJIvry,Palls.

Leﬁaesor, and dated onuthe 5th paqf,e“Parls, Julv, 1896."“:

otate if you know what lt.iE?
hicles of +he Panhard & Levassor flrm._
lIstates Letters Patent No._54e 160, in the name of George B

Q44..

_”_manner of operation of ?anherd vehicles has been changed in i

A44..

"Qinvention the errengement seemed to.he BoO very: entediluvien'

' patent by you gave you 1nPormat10n Wthh aeeisted you in

the construction of Panhard eutomobiles?

-32-

I show you a: hook bearing the name Panhard & -

ThlS documen+ is a catalogue of automobile ve—_.

When for the Eirst tlme dld you see the_United

In. 1905 I belleve.‘

Please state Whether or not- the construction or

When I firet saw the drawln s of Mr. Selden ]

Please‘etate Whether or no tae examlnation of—thl.&’{’f5'—"*5""5

ObJected +o as immater*al and 1rre1evant for-
the reeson tha+ the Panhard. ﬂo. and not the witnese;

15 the - defendant in thie sult and for the addltiona]

rQAqnn thn+ +hp w1+npqq has +9g+lfipd +hn+ hn wgq nnthh--




80 that an endless. screw was used to deflect the ‘st ering
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connected with the defendant Company until the

vear 1897,

A45. To. be frank, when I glanced at this'document'for'
";the first uime the anpearancc of the draw1ng showed to me
“that there Was ncthlna in such an drranmemcnt Wthh could

" pe ;ctained for a mat1ér of thib sort. Tt is only about a

' year ago that I have becn led to more carefully examine thi
: documcnt when 1t was broubht to our attenticn as being an o

anticipauion Which had some value with refcrence to the con

”struction of automobilc VEthIBS.

Q46. Please descrlbe the different chdnges which have -

“.been made in Panhard vehlcles from.Novemher 1, 1895 to the,

present time?

N Obgected to as 1mmatcria1.

346.; These changes amount to the follow1nv ' 1897-

;ithe motors werc constructed up tc 4 cylindpf 1n oraer to'

hh:;obtain a power oreater than L horse, and to un:formlj dls-ﬂ

‘tribute the torque on the shaft. qh thls wav we got a powq

ro

ng

~;strcke fcr every halfirevolutlon. Besides the proper settir gfw B

'’

' ‘of the 4 cFanks resul
'.motor whlchcwas-causedrby theﬁlnertig cf,reciprccating___

| parts.rtlBQB—-, the steering which had been effected by

means of a lever cpcrated by a BtePrlng handle- was changed -

.ad 1n a rpduction of vibration fhtheﬁhfg

iwheels. Uhtil 1901 there Were né 1mportant changes eitherf'h




‘:.'lalwajs driven in thP same directlon as the driving plnion,

S *the revarse belng obtalned by brinU1ng in an- 1d1s gear when

~34-
aﬁect to thérpnwer of thexmjk-notor;: In 1901 the cylinﬁers
- of the motor were 811ght1y'changed 50 as to cast in one'
-piede the cylinder and fhe head-with'its valved. Thererwas
also:introduGEd in the'carbufetter-a throttle anrangédrin
_the mixture in-take plpe in order'to vary the nower of the
motor‘without cutting out imnulsns. In the change speed

Tbor the reverse wnlcn had been obtalnpd by shlftinrr the

'differential so as to mesh with one or the other of‘the -

bevel nears at the right’ orrleft' the bevel drivino pinion ‘

) fwas changed 1n the followinc manner- the dlfferential wasg-

*on first Speed to enaage witn the two gears whlch produced

‘:.gth&t suned.i In 1902 thp carburetter of 1901 waa raplaced byf.-'

"fmy auuomatlc carburetter. In 1904 the power of the motor ;

used for propelling vehioles havinﬂ haen greatly 1ncredsed

*owinﬂifo the adoption of the automatic cdrburetuer which

_p_rmltted the variation of the nower from 0 to the maximum

uoutput of the engine, the clutah arx%ngement .consisting

nof frlction cone became insufflcient,and was repldced for h-gnii
powers exceedlng 20 horse by a mul’iple diac cluich running -

in a bath of oil., The- pressure exerted by means of a spring ;

on the discs results in sufficlent frlction betwepn them so.
that the total friction bscnmes more than the power'of thE'

enmine.f In 1904 alao the speﬂd changina gear embodied a L

'1fcomb1nation of oears Wthh perM1tted dlrect drlving from the



'_¢on bicycles.u Thanks to this 1mportant improvement in wheelc

"*_.run at 40, 50 or -even 60 kilometers as eafly as the end of

It tire nermitted vehicles havinm motors of 25 to 30 hOTSb

'ff;gpower' to reﬁch speeda of 80 to 90 kilometers.i As a matter

‘ﬂffjwe hmve in

- ‘motor Shdft and operatbs a dlfferential thP axis of which 7

] consisted in 1ncreasinﬂ the power by increasinc the number‘o

=30-

Cing throﬁgh a couhtershaft.i This arrangement is'calltd the
"direct-drive." At the same time that the power of the

motor was increased the wheels of vehlcles wers eQJipped

With pneumatics similar to those whicn had. already heen used -

jthe speed of vehicles whlch previouslj had not . been practi—'

cally in chess of 20 to P5 kilometers now made it posaible to_

fiBQQQ_ In 1900 the advpnt of the 1arger di&metpr pneumatic

"“'act the onlJ obatacle to realizinﬂ in practice theseiﬁaﬂ

‘;g;_at Steeds is the condition of the roads. To summarize ‘f,:

1e vehiole 'of 1892 and those of the present

‘“fday very_little difterenCt, ‘a8 far as the general arrangement g

of elements is concerned. The engina is still nlaced in the

«front the change speed gear is on the extensiou of the

”,is parallpl to the axlt of the reaf eela.or placed on the

;};rear axlt

:the drivimg wheels arn driven by the shafts of the’ dlfferu

_entlal. As far'as concerns the engine the immrovementa have|

i

"ffferential shaft‘ip'transmitted by Chdlnﬂ,.lm the second ‘case Vt

-17?cylinders to 4 and 1ncredsinw the diameter of . these cylinder;-'

5-;in¢improvina the carburetter to insure in all cases a car-
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buretlon, or a combustihle nixture as uniform as possible;
' in placing in the hands of the operator the essential

means for regulatina the power of the motor end its 3peed

7t controllinv the Water ciroulation dnd insuring 1ts oool—
dng by pasqlnn 1t throunh radldtors. As for the ohanne BDEE

“mecnanism, in oroportionlng it for Btrenguh and solidity toi"

‘the power 01 the motor in enoloe1ng in a tlghtlj closed

‘““}%casinﬂ all the parts of the transmlssion. Ag for the ve~

ﬂienables the overcominv of obstaeles which are encountered owg:'

7-_:roads at suoh a hibh sneed so as not to result in bhocks

" too- eevere for the eesentiﬂ parts of the vehicle.f?"":'

-Q47., Have Jou made any speoiel study of internal con-

‘:A:ﬁbustion enﬂlnes, if so when and for tht purpose?

A47.5 In 1882 for the purpose of drlving a deriglble
'Eballoon, vmich was then belné investlcated by the Mlnlstry
.iof War, I undertook the development ofan internel combug- :
l,tion.engine whloh was to use as a fuel the hydrogen which

f_lnflatedrthe balloon._'It-was on this-oceasion that-for

A the flrat tlme TI. thoroughlj attacked the comolete study

'";foould be-divided in twofgeneral classes.r The engines in

whloh combustion took place under conetant prpseure and

“those enginee 1n which combustion took place under constant

e“volume._ In the first class we find enaines,_ﬂo ~called "hot

;"air" using any fuels solid 1iqu1d or gaseous, in’ the :

’fnghicle, prov1ding the wheels with elastic tires (pnewn@t1cs);

nal oomb 'tiin enrines._ At that tlme these enginesi.;

l‘;i;second class W flnd all the englnes Wthh use a charge of 1




- gas in exolosion Pnginas. 'The pressures

| to the constructor in viow of 1ts eass of con&truction,
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it cortd

o

fuel first imtroduced imto the cylinder and then|ignited

in order to'raise the pressure., It is these last named en- |

.

glnos wnich are callod exploolon englﬂes. In fact it

-has been suﬂueated to conotruot ennlnos in which the charge

'Jconsisted of some kind of powder buch ag is emplojed in
;fire'arms. Thooe who propooed this solution hoped to
1Tbe ablo to oroduco extremely 1Jght englnes. This was a
ngross mistake, beOause they had not taken into account

"'the weight of the charge, Wthh con51sted not onlj of the

f:;fuel but also the weicht of the oxygen whioh was necessaryi"

;tOgsupportooombuotion._ The weivht of the 1atter i propor—

1arge as comnared wit” the fuel.; In enﬂines_on

,on ta,eéiolace un er conshant pressura the

”‘?1nvolves the evolution of heat durlng a relatlvely'longer

*ffp';iod of tlme, the ignition of the mixture 15 effectod

Whlch it 15 p0551b1e toljoe heav1or fuel becausa 1ts oombusQ-?

tion neod not take plice ha instantaneously ‘and ag accurate]

;oached are not as
ihigh as im the latter case, therefore on the other hand
the expansion is not as;great.1_For thlsfroasonrthls type

of enginé'which.at its adwont”had'appeared'so atiractive

'wasabandoned when ‘the oxplmsion engine appeared that is. to

«.':mecnxnlcol narts are suhgected to regular strains, but this;.-

""_onoe for all at the time of sfartlng the engines, in v1ew of_

v

ﬁf!;say,_QQWPHSﬁioﬂaUPderuconﬁta“t volume in Wthh the mixture o
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is previously raised to high pressure. It was Beau de Ro=

chas who embodled in much detall im a patent uranted in -

.Franoe, in 1860 all the features of 1mnortance of increas—

ing the. pressures of the gas before their explosion. “The

arrangement indioated by him was onlj put into praetloe'_ﬂfff”

about 1875 in the Otto engines, so= called Four-Cycle.r Prio

: Vto that, attempts had been made to compress the exploslve t;gj

':mlxture oy means of pumns previous

the cylinder of the engine. Tﬁ'* ilure to succeed-was pri

-marily. due to. the 00mp116 _ion oP the meohenjcal parts and

i also to the very great negative work, and also to the heat

_:1osses through uhe_walls when compressingwthe aaseous mixtugf

_he?heat stored lﬁ the w_lis during the

s

ixture is- regained. Dufing oompression the

could not be dlssipated by the walls of Jhe
3 re_at a- hlgher temoerature._ At thél
, -~ and ¢

tained as a result a very high pressure. The energy result

ing from expanston is theref re verv hlgh In 1882 no One

‘had dared to uhdertake the construction of explosion motorsl“L'r

:‘of high speed._ The ign:tion of the cherge had always been

'ﬁfits introduction into'ﬂ

time of 1gnition e.temoerature as hlgh as possible is ob-;;u.

e difficulty in the construction.of these motors. Ignltion‘jﬂ

—t——

P




nggg
by electric spark; used ¥ rOm ohc very T1rs+ b ‘Lenoir in hig
engines had only given medioere results, ow1ngfto the lack’

of COnstancy'in the source-of electricity. Therefore aftor;j

hin, this;method of" Wﬂn1\10n wag replaced.in the motors Of
.Hngon;.ott and Banwen dnd Onro four- cl by flame 1gn1u¢3n,
'uOn' h;, acconnt T Was lﬁd to abandon -hc:1dea of n51ng}tneaeﬁ'a-
'englneb for dPrlﬂlOlB bo11oona. It wam ahou1 uhis;time.. -

thau lnbdﬂDebb@ﬂt cuos 1pn3hjon in four—cv &nﬂﬁnes was:'
.lacroduccd in tncse Pngines.' An iron cuhe fastened to'ihc_”“f

wall of the cvllnder was hedt d exte:nally oy ireans of anQV”ﬁ“

*wfonen flame to red heat. At the timﬁ of the compresoion the :
o.gas in the cylindor is driven into the tube, presoing ahead7f"

J;f;of it the 1nerﬂ

gas;of the prev1ouu exn1031on and at the

"';Qmoment when the a8 co es'f'to contact with the red hot Walpslf

‘i;of the tube“it 1gnites and communlcatea the ignltlon to thefffq

'?uwhole charge. Daimler by adopting this method of ignwtiong; g
il,nconstructed small engines mhlch now could be run at 600

1rev01ution5 and above.. By thus increasing the speed of

;M;?Qtﬁiigns hiéﬁh:;'succaeded in pronucing in.the same tlme

afgréaﬁerj‘ ber of power strokes, and consequently, succeed—“;

ed for a given Welght. In

’ﬁi;ed.in in025951ng the power prodi;

Vthls way it had been through the combustlon under constant
'cvolump that llght and powerful englnas have been realized
| thlch it was possiﬂe to forthwithapply successfully to

Vﬁthe construction of automoblle vehicles. ThlS'FESUIt

*was aCCOmpllshed aa*- ie ¥ am 1889. The englnes with com-

;gﬁbustion undex constant pressure on the otncrrhand never ‘




'”f?35fulfille all the cond;gions#requisite for a good engine it

“ﬁVymobile vehicles.; Tt can therefore Pe stated that with

-Lﬁ*fwas already superior for the same reacon to the Gonstant

"””lpreeeure englne. - f' _T_mf-* | 3;-, - ;_a,.;f

-40- |

gave any result until the appearence of the Diesel enéinef
In this engine the fuel is introduced as- im the past, dur-:ré_¥
ing a fraotion of the power stroko of the piston, but to f
reallze the great exoansion indlspensable for a great ef~
ficiency, Diesel Wa g ]ed to carry the pressure of the air,
Cin whlch the combuetlon takes place to a pressure of 30 to;
A 35 atmoepheres. This presuure obtalned directly in the
cylinder raises‘the air to such a temnerature that the

‘fuel burne immedlatelv upon introduetion 1nto the cyllnder.:li_

.Thus there wasﬁel"inated that llttle flame whlch Brayton

_rcquired all'the-ti e 1n his englte?in orderfto ignite

.‘Whlch little flame::'t

-:his mixture ae it entered the CJlinder‘

fiwas at. the base of the"

Alt_ouch the Dlesel englne;;‘?

I hds not been poesible to construct such an engine of small

“ ower and eff1c1ently light Weight to be utillzed on a b

our prEBent dey knowledge that the constant preesure engine §?T§

Will alvays. %e 1nferior to the constant volume engine for the:fj
o | .
.:};conetructlon .of 1ight enginee. As early as 1875 the 1atter

Q48. Please etdte to what extent electrlc ignlticn

was known in 1880? . , B P
Obgected to as incompetent ituﬁﬁtfappeafing‘tlﬁﬁ_l

" the watnesc;hes.made agcarefnlnanestigetionjof th

PR VT T UT. S TSRS KA SO EAN O N S TOUNE B T ___..Z a il glh




.'”’:Eielectric ignition?

-a1-

A48.r Len01r had employed this type of 1gn1tion in hlB
gas engines, but electricity was difficult and uXPGHSlVE to
geneiate. Generally batteries were ueed.' Bunsen cells
_involwed ohjectioneble care and generated noxioue gasee.
;For this reaeon 1t gave way to: the use of ignition by pccke

_'ed flame (motors of Otto—anren, etc.)

Q49, Wae_therelin 1880 an electric 1gn1ticn eystem

" fwh:.ch it was kn

. on an internal combuetion cngine running at 200 to 250 revo fli

“Qlutions a mlnu }?

'epfelf ed 1ﬂithe obgection to Q48.

A49.

fcoulc be precticelly ueed 1n a vehicle;&;;

T

ggected totas incompetent for the reasons_lfV-jtf

Vy‘d The eo‘ e‘or;electric eupply wee defective. All the- L

eipexteri i&y by a flame., The 1atter'm

T:”‘stant volumel ﬂ;£7_;:*h-

QEO._ Whe did the Panhard & Levaesor Go. begin to use’

AﬁO. The Panhard & Levaeeor Compeny commenced tc use
elect“ic ignition in 1899. ' A

“QEL. Was there a reason whj_the Panhard & Levaesor

Co. -did. not uge electric 1gn fion before that blme°

-A51. Apparatus f01 electric 1gnit10n did not affold

a- practicel ignition for more than cne cyllnder at th_

;or hct tube heeted};;f:




';;?a¥£uelly been Ubed a

e

: It was necessary to flnd a distributor with whlch a - number
of cylinders could be 1gn1ted from the same source of |
Celectricity, In all veh icles of the Panhard & Levassor
Co. operating with, 2 or 4'cy11naer engines, the distributin

-apparatus wqa very thorpughly tried before their finel adop

'15_5tion for 1gn1t1ng the veh1cle engines.'«

Q52, Have. you examined the electric ign1tion system

uscd in the B-cylinder Selden engine and offered as exhlﬁir'
.89 im the Ford suit? If so,'state whether or no that syeter?r

_1>waa known in 1880? 9.'“

@55.-

3anhard Leveseor

Oan the.engf

fes used in thef

"vehlcles be operated With illuminatjng gas from the city

: maina?

AES. Yes,itheﬂg gl es run well thet way. They have ’

‘c,:with illuminatlng gas taken from.the city mains.f '

Q54.- What lS the cbject of the carburetter in the S
fPanhara vehlble? T R .

-;A54, Itd obgect'“'vtc}produce from.liquid hydrocarbon

'the quantlty of combustlble gas necessary to form With the

'quentity of air drawn in by the cyllnder an explosive mix-{ " ..

ture such as gotten in gas engines using clty,,gas or water#J;E

V gas.

Qﬁﬁo/'Have yOu been in,the habit of ccnsulting and study.iff

,ing mechentcal drawings°

ystcm usedﬁ

‘hln 1880.1!;

—t

'*Stationdry engiHPB by supplylng them¥:=~3
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.A55. Yes, this speeiaity is to mPuindispensanierin
directing the work and 1nvestigatione whloh are being made
‘under ny direotion at the Panhard Levassor faotory.a_ 

'QSﬁ. Please examine the Letters Patent in suit and
say hether or no you see a valve between the chnnber narke
'T' and the smaller chamber to the 1eft of 1t9 |

A56.1 No, the 1ine in the drawing Wthh deflnes the
limit of that small chember at the left cannot epresent
a valve. ‘ ' | ' '
| Q57. In the patent it states on page 2 lines 1 to 10
that compressed eir 1s admltted to the working cylinder
with a definlte quantity of 1iqu1d hydrocarbon 1nJeoted by

' pump Jnto the combustion chamber T' f Please ex&mine the

fpatent and say whether or not & homogeneous mlxture could b B

obtained by that methodOL'

A57. Examining the draW1ng in ngure 3 the 11quid ie

‘rinjeeted rlght into the lower part of the ohanber T, while'lfﬁ

alr is SU@DWlPd through the Vertical wall at tne back. Part]’
i

of the 1iqu h will certainly Iemain in contaet Wlth the

':1'1ower wall of said chamber, anotherﬁpdrt might be, pn:jected;?]ﬁgl,gp[lr@[;f

r‘1nto the current of air, but 1t is doubtful if the mixture

formed would be sufficlently homogeneous, and that the pr0s-y]ﬁ

: portlon by weight of the 1liguid vaporized and the air fonm—{@,f

' ing the mlxture would constitute a &as readlly and’ alweys

_combustlble.

so -

- 858, Is ! homogeneous mixture neceesary in Panhard vehi




-;: . 190 6‘—. .

e N machlne.-_n_p{

;44'—._'

.cles,rand if so, say Why9 _

ABS, A,homogeneous mixture and one. in which the gaseous
” fuel and alr have e.oonstant ratio is absolutely necessary
for good running of. the engine. If the mixturedie not.so_
obtalned it eannot’ be 1gn3ted or would" be delayed resuiti
in incomplete combuetlon and the depoeit of carbonaceous |
materiel Wthh wonld,eoat.the cyl;nder‘end valves and soon

stop the englne.‘::la

Q59. When did yon,eee the Selden mechine exhiblt 49
"in the Ford sult? _,'Vﬁi*_ e e

Qﬁo. State whethex upon_seeing that meohine:it wae

f*comnletely dlsmantled and 1f sketchee of the dlfferentﬂpart

‘"fﬁwere made at the time?

AGO._ I attended the complete dlemantllng of the engine._

| Sketches of the different parts were made at the tlme w1th
—mention of jhe principal mendons of parte in e way that
- they could

Qél. Gan you descrlbe that machlne Which you saw°_¥*

“ABl. Thls engine conelets of three horizontal CJllndere-

' 31de by 51de hawing paralLel axis. On one 51de are: located

the three cyllnders forming alr pumps, oxn the other 51de
the three worklng_oylindere. The pieton of ome of the moto

and that of the corresponding uumu Fona a rlgld odrt

AB9. I eaw that machlne for the- flrst tlme Oct. 29th;t'

tg

e exactly represented in . thelr relatlon to the:i-]ﬂ




-4 5

pistons supporuina a yoke peroendluular to the axis of the
l'PithHJ, in which yoke the crank pin of the crank shaft
corrssponding to itS'oviinﬂer slides. The crank.shaft 18
located transverse to the three cylinders,'lts axip beLng

- at right angles to the axis . of tne three cyllnders and

located in the samu ylaqe.~ The aﬂgles betwwen thﬂ crankb'-‘ o

arP equal On the pumn bld? the cyllnders are clos ed oy'

" heads. dm Whibh tne suction valves ¢nd delLvery vaLves_are' ;

1ocated. The deliVQPy leVbB 1r¢ conn@cted topeth

'sultablp pinﬁs to a comuresued alr reserv01f. On the work—.ﬁiﬁ

ﬂing cyllnier s:de tne cylinders are cloued by hedds oontdln
'-_1ncr chambers disposed as follows open1nﬂ 1nto thP cylinder

is found a large qyllndrical uhamber~the bottom of which

F

E”Joins a small uﬂ&dbC“ gquai cal]nd T' : This smjll c}@mber Jfﬁﬂ

g ig prov1ded with a valve openlng from,thp 1n51ﬂe outward by s

which

:’below the cyllndor Heads, its axjs being par rallel to uh

'17ﬂicrank shaft The communlcation rrom smdll chamber T' With

the ldrge cﬁlindrlc@l chanber i& closed by a vefy thin
J
4

”valv# prov1 ed with steel leaves form:ng a spring._. Thia

7”wa1ve 15 guided in tho openrng tﬂdt 1t cloaes, by four'snal
| ping on the walve.‘ A metal bushing-of s@ya_dlameter ag th
large chambervprgsses On'the'ends of the leaves formin&hthe

valve spring a;rnd"main‘tain‘the latter on its seat. on this

'buahlng are mdlnuained ten metdl gauze discs kept 1n place f

a sort of Blcﬂve flttinﬂ the large chamber and fastened by

8Crews, The valve closing the onen:ng to chamber T, and

”gﬁiilmeans of a cam is mouﬁted on a shaft pldced in the rear and,j]f

D




'3ﬁf cipc connection between the VﬁlVFB and compressed air re~

"Iqservcir werc thirtcen p*eces of wiro nauze. 'The air on its

In the small. hole was scréwed a gcrew dril1ed axiilary'With
a very small hclc the size of a pln 01 Ordlndry dimcnbions.

In the case of the cther twc cylinders thls same valve was

‘there was no communicdtion 1rcm the intericr to the exterio*;

ed by a can mounted on the ‘gan shaft already describcd._ Thé

-by suitahle plpes with the end of the ccmpressed air zesar—ficj
-w1re gauze arranged in the chdmbers, besldes im'the common

‘irﬁway fromkthp compresbed air tdnk to the cyllnders,'when the

= through first the thirtee
Tpipe ‘second tne wire gauze located belcw +he valve in the
ﬂ‘small chdmber'T' thlrd after hdving flmallv rdlsed the“‘_'

fvalvs v1vinc access to the cyllndrlcal chamber it had tc

,,qma‘l'l Armvnnion 0 Fha wmad . A-s‘_n'b..:_.d.. mmm mman
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which, as sald, opens from inside outward, was provided with

a small hole in the case of the right hand cylinder;cnly;c'

not nrovided witnh blmildr holcs and when om thelr seats

-as has been descrlbed for the rinht cyllnder._ Each cylinder,ff

head Cmfrled besides an exhaust valvp openina 1nward1y actu@ﬁéi

thrce valves closing outward Ty the ChdmbPFB T® conmunlcdtﬁd;

voir to whlchiwtlhave dlrcady referred.. These valves Were”

mcrccver seﬂarated from the smalT chambers T' by pieces of

|-
valve closinm the small chmmbcr T’ was open, had tc pass :

vire gauze in thp air’

pass thrcuuh tne ten piPces of wire nauze which covcred it._ff?”

The head of the Fighu hand cyllndcr-was equlpped with three-fw”“

P - .L - :1 T S, ‘,iJ‘,___- e, T




;‘V‘;-j_engines il‘l the Ordlnal"y type Of automo'bileﬂ-

A

ﬁounted on dﬁ extpn51on of the CAll shaft alreddy describad.
These Dumps drove the liquld hvdrocafbon from the tank .:
[Ebntalning it, by means of a pipse 1edd1nv to the suction
 valves of thesé DUMPs. The deliver; va]ves of these numﬂs
were res; ectively connbcted by means of p1pes to their cora'
_ respondlnﬁ cylinders. These pipes le%g into the small chamr
ber T“ A small check valvé ls located at the tenalnatlonl*ﬂ
“of - tne pipe at chambefs T' Every one of the 1arge uylianr
.drical chambers was pro;lded with orifices leadinﬂ outwardi-
and clobed by means of pluﬂa, orie per cylinder.L Thls pluv
ﬁwcon51sted of an elpctllc sparx plua such a8 is actuallj fouid

on motor vehlcles._ The cam shaft was onerated on the 51de'

opposlte to the 011 oumps by a train of three gedrs, cau31n

‘ULs.

1t to turn at the sane speﬂd as the crank shaft.l At t‘e.gemtf~

j endgthe crank shaft sunvorts an,elcctric distributor peru'

"ﬂitting sendlng to each snark plug at +the” des:red moment th

T

secoadary curfent of an induction.coil acfuated by a small
storage cell._ This. 1nductioa coil provided with a tremblur:.
‘as wel] as. 4pe storage cell are of COmoaratlvely recent

'”__type belng|8mp10jed xor

Q62. Was there a com;ressed 1ir tank used Am connectlon'f
3 i;wifh the . ennlne? Give tne reasons for your anbwer9
- 'A62; The compressed air tank menuioned in LhP patent

"1nto whlch the alr is. compresaed by the air pumps, previous

fto Its delivery to the working cyllndprs, was +here., B:tu: L

‘gnltion of ezplo iOn ;gr




I pasq, carTylnu with it the vapoyrs from the liquld.‘“

~A8-
”"Sﬁffabe carburettery baeause ité;capaéity_appéared§ﬁ§ he
" rather too small to insure the delivery of air at a practi-

cally constant pressure to the three working cylinders.

The thnk edntained ‘besides a mixturs of oil and light petrol,
-__over tnc surface of Whinh +he alr comﬂressed by the pumps, ;FfJ

pr@vious to its admlssiOH into the working cylinder had to, x

Q66. “an you exnlaln.why wire nettlng or gauze was lo—

;cated in the pipe connectlnﬂ the so cal]ed tank to the
.cylindbrs? L |

YR Thib?ﬁettlnﬂ or wire gauze was. pldced for no:

-Vpropdnates 1tself past the inlet valves, to reach the tank
zqued cause. it o ’01.11'15'l:.,}’-*i O A S TR R R |

Q64._ Would the presence of wire gauze im tne pipe be

| vut airy .
L ObJected to as 1ead1nv.fa
A64. It ould;be uﬁeless, since pure air cannot he

h’ﬁfignlted.;,t_fw-

Q65;

‘Haveﬂyou noticed iron wires on - the:plston heads |
- o£p$he;wofk1nv cyﬂlnders9" '

:' ObJected to as 1ead1ng. 7
‘f: 465, T noticed that nuts protrudlng above the piston

"f_;other purnose than t¢ pr@vent the combustion Wthﬂ somethnedi ;

", ﬁ R
;_reqhired if the so ca1lud tank dld not contain anythlng e1b¢~ ‘

and drilTed +o rnceive cotter plns were traversed by 1ron_2h5'“

'*Wires connectinu them two by tWO, the appearance of theﬁwi~
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showsd that it had 'bee'n brought to a hign' degres of heat., |

QGG.: What is your opin1on the reason for the presence |

-of these iron wires? _ | |
A66. 1In the case of'a four-cycle engine, ‘comgression-
Vprecedlng explosions +hese nires,:if brought to red heat
:'would cause pre- iﬂnition, but in the case of the motor in

question the mixture must be ianlted ds 5001 as it is 1n—

troduced info the cy?ﬁnder and these iron wires did materiaL—

;"ly aSSiSt the le nition Of the gaseous miytu %ﬁrthe P?Opbr=nin

: tllﬂe-

' QGV;: Can an englne.vibratinﬂ to such an extent that
':the vibfatlona cauﬁe it to move Jtself bodilj on' the grouhd,-L
| be of any nracLlcal use in the case of an automobilPQ |
n i AG?.. It is often more dlfficulﬁ to hold an engine rigld
fhan to mount uhP samp motor on a vehicle fram qulnped

| Witn sprlngs 1nter00hed between the frame and th f

T'Many of the englnes:iastalled on .the flrst au+0mobile vew-
fhicles were unbalanced and the VehlblBS wers shaken by the
' viorations %f the englne. These motions of the vehlcle,-

5whlch were very dpparen' th 've icle was stdnding ptill;;"

o

- ”dlsappeared for rnther becdme neutralinéd or reduced by thefi[
'vibmations resulfing fromﬁthe funnino of the wehicle on the)|
'_;road. There are cases: of trip km hammgrs mounted on elasttdf .
lfonndatlons which do not show signa of sfrains,_althouwh w

they. ars constantl" vibrating.: It would be next to- 1mpon51-fkr¢

ble to attamnt to mainta1n them rigidlj f&stened to the :,g;'

e ma oA A . mla e o
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vehicle, regardiless of its vibratloms, '

RES. Would an engihe_rbtéting at fhé rate of one hundred

révolutions per minute canabl# of running'during'a period
of 4 to & mlnutes, then stopplng, be of any. practicaT
: value 1n the case of an automobilP'vehiole? ' |

_‘. Objecth to as immatprldl. o _
| vAGB; *No. What 1B required above all of an automobile
E englna is the cdpanity to rum. indeflnltely, B8O tw speaﬁ,
bwithout stonp&ng, and to be alwajs reddv to deliver Lhe‘

| power necessary to overcome reslstances met.

‘Q69; dan an- engine running for 20 mlnutes and then ';&5?f'

ﬂsﬁopping be com31dered practical for an automobile°

Obgected to as 1mm%ter1al.;_5.

169.  No._ At ‘the time of stopninﬂ one may have to cover  f

a certalm,dibtanoe to avoid accident.j The drlvcr:mubt

-therefore in runnlnﬂ an automobilP always be ablP “to count f’

upon the enginp to deliVPr the work requlred by 01rcumgtanc
Q?O. ﬂWhTt is . the nower devploned by the Panhard engine
| S o

. constructad for automobilu uses°

ol Obgected to,asklndefinlte fdr the’?édéon”fhafﬁﬂif
no partlcular automobiles are referfed to, and. for e
the addltional reason that whatever the defendant néy_

'have done siﬂce this suit was commenced is 1mmaterr5 L

ial.

; A?O.-:mheir pQw¢r.jari¢s{from'ldfﬁo_130 horse;poWer;f'>

e

g71. Vhat 1s the weight of the 130 horse-pover motor?.




 =51-

A7l. Its wéigh-t,ﬁ 'i-nciu_dinr:f the fly—wileel " but Withou_‘t
accessorieé; such as'thé wdter circulating pump carburefter
and magneto redcaes about 230 kilograms. ' o ; A

472. pgave you ever seen an Otto-Langéﬁ engine, and - |
if so when did you see'One for the laSttbne9

A72. ‘The Societe Panhard & Levassor owns ong of these
Engines dnd I gaw it about two months 840 ‘_ _

Q?S. Have you ever onerated an Otto-Langen engine?l If

'so, when have Jou done 509 : _! o " |

AT 3. Two Jears ago I operated an Otto»Langen engine |
;:ownpd by Panhard & Levassor CO. It is the 1abt one in the'_
'“series of engines which had been condtructed by the Panhard-'
’ & Levassor ﬁo. some 20 years dﬂo.

Q74.‘ Do Jou know the conbtruction and the prinolple of

oner&tion of the Otto-Langen PHéiﬂe? &
8 A74. Yés, all the neceasary documents conCPrninﬂ their
construction are kept in the flles of the P.-& L. I have

- _enamined them somP two years ago,?when T ran the engine St1;1 ‘f‘
in possession of the P. & L. R |

Q?S;_ Pl%ase oxamine the Frsnch patent No., 1L6 871 granted -

to Rosenwald ‘under the date of February 3y 1877 .and.state”;w

i hpther'or not you unde and 17.

A?o.. This patent descripes & systﬁm of 1ocomotion,'1n ;
thioh a2 gas engine mounted on a’ vehlcle transmlus its nower
-to tho rear Wheels ol the VBthlB. The drawing annexed to e

the ratent reuresents very clearlj an Otto & Langen englne

placed forward of the cdrriage body and back of the dr"
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seat, This ehgineﬂtransmits its power by means of mechanical

devices so arranged that there can be no doubt left, as to
the possibilityi;f fheir satisfactory'qperation. | |
Q7 6, Kindly sta%e whpthér or-ﬁo the RoSenwald patent
_ asg dascribed and illuatrated by the draw1n 1eads to the
belief that such a vehlcle could be operated and oive the
reasons upon whlch you base your opinion? N o |
A?G. The examlnation that I have just made of this docu
‘ment permlts me to certify that this vehlcle should operat

The engine is of a known type having been proven Buccessfu

1 and the mechanlcdl arrangements adOPted to transmit 1Lb Pow@r'é

' to “the driving wneels are of a nature to - obtdin the. resulbs.

1 souwht. As far as the engine is concerned its supply of

.'gas 1s assured by a tank 1n Which it 15 stored. Thelcoolin
'a-of the cyllnder is provided for. The driver has 01003 at'
' hdnd a clutcnlnc and unclutahing mech&nlbm, a8 Weli as" a’ f
‘braking device combined with the unclutching mechanlsm.3 
Finally, the steerinu of the venicle is effecte by moving
the flfth whﬁel, by means of a 1ever placed in the hand of

”,the drlver.

- _DIRE&@ EXAMINATION FINISHED AT 2:40.

Coungel for plainfiff states that he does not

understand that the dlrect examlnation is closed and.

Will not be clﬂspg wnt:l the same has been translat

_into the English 1anguage and de51res “the W1tness**fr

- - B T P R ,_Laﬁma:,

e

led




: .‘.-f-f;.'Pj_a,-g'e at: 10 30 A Moo

_;55;
Begihhing'the-cross-examinatiop,
E _ gounsel for defehdanﬁ staﬁes thaf the depésifion‘
 Was taken in the French language whloh he does not |
understand contrary to his request and solely at the
request-oerr.,S; R. Betts;'and furthervthat he wjll
produce the Wltness for examnnatlon at lO 50 tomoxrow
and if compl&inant will not then nrocced he Will re-

- quest the examlner to close ‘the deposition.'b'

Uounbel for complqinant calls. attentnon to thelﬁ,ﬁf;'

 fact that what has been taken down is not in fact a
'1'depoaition, Was not commenced as a deposltion should T
 be commenced and in fact was. not 1ntended to be a f -

1:_dep051tion.,'”'

) JT ADJOURNED till Saturday November,4 iQQﬁ;QSaﬁ¢ P 
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_ Novembéf Sth, 1906, -
- Met today puréuant to adjournment Novembef 3rd, 1906..
PRESENT: o -
| Commlusioner Shields,

Messrs. Murray dnd Parker for the defendants,

_ Mes%rs. Betts and Peters for the complalnants.:_d:ii

Counsel fdr the defendaﬁts off6rs in'evidenqe the

following exhlblts'

Defendants' counsel offers in ev1dence 1etter from L, F.%d

de Peugeot te Panhard & Lerbsor dated 17th of March, 1890

'oamP is marked defendants exhlblt No. 178 Nov.'ﬁ,_lgoa,' ;‘f”ﬁ

Je b B Exr;_,“'

Letter Trom L. F.,de Peugeot to Panhard & LEVdBSOI,

_ldated July aO 1890 andftbe same is- marked defendants.ﬁ eé 1"

'”ﬁ hlbit No, 17¢, Nov.: 1906 J. A. S Exr.‘

Letter*from Ae Peugeot to Levas&or, dated October

: :w Q,lSQO and same is marked defendants' exh:blt Fo. 18q1 ”ﬂq _

“Nov. 3, 1906 T A g, Fxr.

Letter fr n L. F de Peugeot to Panhard & Lev&suor,.‘"‘

| datea o ,1890 and th' '“;zmarked defendant’ exh:b
1t No. 181, Nov. 3, 1906, J. A. &, Exr. B,

- Paper"entitled'"attestatiOHSF, snd same is markedg

~defendants" exhibit No. 182- Nov. s ~1966.'J. A. 8. Exr.v'“'

Catd]ogue of Panhard & Levassor, dated JanUdry 1892

and game 1is’ marked defendants' exhiblt No. 185 Nov.S 1006gfd

J;VA. 8. Exr.f.ﬁ'




..:icommencing at Pdge 84 Of copy Of Ia Nature dated Tuly &

"’__Nov..s,_lgos Te

and same is marked defén&aﬁts’ exhibit'Nq. 184, Nov. 3, 1904
Joohe g Exr. | |
Catalogue of Panhard & ;évaséof; dated December 1,
1895, and same 1s marked ¢ngndants'-exhibit No. 185, Nov.
3, 1%5.3.A’s;ﬂxn_ '; | .
Article. en tltled “W01tures Automobiles“ cdmmeﬁqing

at page 108 of La Nature of August 25 1894 _and same is. *

'V,marked defendants' exhlbit Noa 186, Nov._3,71906. To A Se |

U ﬂ‘xr.

Uataloaue of Panhard & Levassor dated July 1895 ang - H;Eﬁf

_same ig mdrked dﬁfendants' eghiblt_No. 187 Nov. 5rﬁ1995f

.‘Jo ﬁ So E}IT.

{-icle,entitled "Oourse des Woitures Automobiles"

«1895 and same is marked defendants' exhlbltLNo. 188,

A 5 r'Exr.

' Catalogue‘of'Peugeot ETeres, dated 1891 and.same is

_jmarked defendants' exhlbit No. 189 Nov.J 1906, J;*Agyglfff

'.fExr.

Oatalogue kf Panhard & Lev&ssor, dated Julv, 1%96 and

e same 1s markeﬂ defendant

T, A _Exr. ki

Tl@qunsél'fbr'the-défen&énts'states_that he_will
give a translation of the ﬁegﬁimpny so far glven, 1t
"being wﬂderstood that thé'same g subjeet to'correbn

o tlon and an agleement between counsel as to a correct

9xh;b}iﬁmg.;1oo Nov. 5, 1G06.§&;f"*

translat;qn, If they cannot agree then the Commissioner




" shall appojnt a translator to decide the questions which

may. arise.

The‘crosseexmmiﬁatiqﬁ of th¢ witness is adjourned

to this office at 2 o'clock Monday, November 5, 1906.

IR P I L}



“BMe
November 5th, 1906.

MET PURSUABT TO ADJOURNMHNT.

IPARTIES PRLSFNT AS BEWORF.
‘-CROSS—EXAMINATION BY MR BETTS.
' XQ??.; When did you arrive in th:s countrv9
_ A77. on the 26th day of October lasts
';i; XQ?B,- tht was the obJect ‘of your coming Hc;e°
'&Ti A?B.' I came to answer the questions Which I may be

ﬂ;asked about the Selden case.--

XQ?Q.. Dld you come over from Europe speoially for j

'f;:that purposeq

'frA?Q. It has been the oause of ny trip.a-:

YQBO.f What oonferenoes have you had in Europe about
IVyour testimony before comlno here°

ABO.L Ho dldCH&SlOL

XQSl.  J :f' ‘oufto come h re?.

_ A81. The f rm’taking car(:'f'our interests im: New
'fﬁYork --Cbudelt Brothers.; :  _ ‘l-
",f?XQBB. 7Wh1n was that request made9zﬁif

'-;r1A82. Sev ral months ago- :

}LXQ85.3 Teil e Just wHEn?

'luASS.. I do not remenber when, as T only studled this
case shortly before 1eav1ng. | | . _
| XQ84. T1:].d Coudert Brothers wrlte you on the subgect
2Zof &ou1 testimony° o | | |

'A84;' Mes%rs._ﬂoudert Bros. wrote to the flrm of

4]

sy _2[

TR




*;*WhereO
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Panherd & Leva5501 asklng them to eend to Amer:ca some
member of the finm as W811 posted aB p0551b1e on the gub-
Ject for the purpose of testifying.

XQSS., Did you see the 1etters wr;tten by them?

A85. No; I have not seen these letters.

XQéﬁ._ Have you read before testifylng any of the
evidence concerang the Selden patent?
| ASG._ I believe that I saw foz the first tlme the
.5'Se1den patent 1n 1903. I have not seen any description
'-eviaence or. testjmony relative to thls suit. JA | _
-XQBT.; Has a resume of the evidence been glven to you°-

AS?. I have only been told of 1ts substance since T

_;-Ehave been under examination.j

XQSB. 'f Who have you consulted'about your testimony

A88.; The flrm of Goudert Prothers.n

- XQBQ.: Have you had conversations w1th Mr. Jesee Smith I

':for Profeseor Carpenter? 7
A89. I saw these gentlemen for the flrst tlme on -

:fthe 29th of Optober'last but as T ‘do. not underetand the

,TiEngllsh 1anguage I Wasronlymabl' to tch as & soectator

:? fthe taklng apart of the-Selden motor whloh these gentlemen-.wa"'”

were hav1ng done.

-XQ90. Have you read or been told of the testlmony'

a7

'givenﬂbﬁ,Dugald‘Qlerkg




A9, No. This ig the first time that T am told

‘about ifg | |
--XQQI; Havé’ybu evér seeh or read é book Written by

'_ Dugald Clerk on the- subJect of gas eng1nes°

 H' A91.; No, I have never seen or. read thls,work. ; .
71 XQ92. Uan }ou read books wrltten in the Eﬁglish

Llanguage” _' o |

-,‘-A92. No, I cannot.  _

. KQ?S. Dud you evcr hear of Dugald Plerk of3England

;‘és an authority on gas englnes? ,:f“‘ .

AQB.L Yes, vaguelv.ifr

XQ94 Did you eve; hear of what 1s termed the Clerk

-'?;' @ycle fo: gas eng1nes9

'Vijtion of" Beau qe'R ch's,
"“fﬁtheories that hava

‘“1  A94' I do not remember;_i}i¥3 f: =”ﬁ?} |

XQ95.; Who do you con51def7asraﬁ,author1ty on gas
Cengines°j " o : | | | |
_ ,A95; I have alwayé-con31dered thatrln gas enplné
'_Vrmatters the men who have succeeded in making a step forward

Were pract:callmen—- not theoretlcal men--~ with the excep=

'al men have built
not been conflrmed by aéfual practice._rhﬁ
| FQ96. Yow have mentlonsd only the name of Beau de
Rﬂchas. Are there other authorltles that you recognize?’
AQG; Every orie of “the men who study this subgect

with the v1ew of establlshlng 1ts theory are 1uterest1ng,--'

_x'? fJ




_60;-5

but at the present thne we are- not eufficiently in poeeeeeic
of the fectore that would enehle us to fully understand the
'_reasone why it is poeelble to transform into work only a
.very smell part of the heat developed in the comhustion
from Wthh LE are trying to realize work.

_ | XQQV.. I ask you if you know the namee of any’ othere |
than Been de Rochee, whom you recognize as authorities or
ex}erts on. the eubaect of gee enginee°

A97.- I cennot cite the neme of any one in preference 7

to the other,— each hae contrlbuted hie stone 1n the up-fﬁf R

-oullding of the edifice.._if-t

X098. Do you consider youreelf an authority on gas
"enginee, or only as. e stone oarrier9 at

l. A98.‘ No, I believe that I have carefully etudied

1_the eubject and kno:,it'well enough to enahle me to ap-"

l{preoiate the direction in whlch work can be done to effect o

feucceseful 1mprovement. "f"

”'i FQ99-= “0 you cone

--ﬁself are the Tnly one }you .mention° i

499, Qu.chlhes never been my intention. Beau de

i';LRochae has heen oreseen w1thoﬁt being

'able to reeliae a method of operation, which wes only

*"brought to 1ig;ht in pra.ctice about 15 years later. From

that p01nt of view there can he no queetion aB to how

%g Eereonality figuree in thie matter._

o .
J,f’roloo. Do YOu. recognize any American as an expert

“errthat Beau de Roehae and yourur'”“;

dgh'-'=

Py S




S ‘motors end thelr principles of operation, end therefore

:isican be consulted to advantage..

'”'fjﬁWhen he wes prqcticelly'working on the subJect.‘ Thus

”j';51s

irand authority on the subJect of - gas engines9' _
<?: AlOO. In principle,_in order to ex;ﬂain phenomena,
hypotheses are advanced upon which theories are built.
Such theorles msy be ‘used as a guide in-practice until
%they are disproved by results. Those initiating the
;1esteblishment of e theory may be 1ooked upon as. euthoriticsf o
_in the.case of all apparatus Whlch confirms theiz hypotheses.
ThlB is Just what hes taken place in ~the history of gas
engines.!t the present time these engines are divided 1nto
.two types of operation,- the mctors in which combustion 7
”'tekes place at constant pressure and those in which com—
""-hustion takes plece st constant volume. The former which

-.at first Were in favor w1th constructors have been great--'

'tfly surpassed at the present day by the second._ Eminent

';Amerlcans have been paying attention to these different

XQlOl. Give me the names of Amerlcans whom you recog-fr_rli
'ﬂ}nize ag authorities on the subgect of ihternel combustion'
' fengines” }Q?'i[L | | |

' TVA101.; I cannot=givefthe name_offany

one who was such i

- ”Breyton did deV1se and construct an engine Wthh for his
_time and for the ohJect intended was of interest
X0102. Did you see the three Breyton engines in a

garage in New York Octoher 29 19069

- MA102- YBB- I saw three old englnes which sppeared




'ﬁi:three Brajton engines, as far as you know were bui]t?

""1 shaft 1t W0u1d|sean thej were constructeﬁ to be put in"'

-g2-
i not to have run for a long time.

¥Q103. When did you see for: the first time an imter-
}nal combustion engine of the Brayton compression type?

AlOB.' October 2°th 1ast at an autemobile garage.
XQ104. Do you thlnk that the three Brayton engines

which you saw october 2©th 1G06 would be ¢ _apable of Pro=|

' pelliﬁg a vehicleVOn-ordinary roads in the conditipn as the
:"then Wereqi'. ' '-i | | | |
&104. It does not av}ear that these motors Were |
canstructed for the purpose of being put on a vehicle to
- propel it. They are: engine too heavy per horse power and |
.fconstructed for quite a different purpose than for pro- -

Tpelling VGthlEB.,C ol

X9105.- For whatkind of work do you think that these

A105.~ It woula seem that one was intended for a.'

) shop motor, while 1n the two others from the arrangement

A

VA

:ffor effecting the two directjons of the drive. of the power S

' ;Adjbu&ﬁéﬁiﬁntil Wednesdag_ﬁorning étxio:ﬁo;éamé““' S

7'“place.¥
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November Tth 1906.
PARTTIES PRESFNT AS BEFOBE.

' cnoqs _EXAMTNATION BY MR. RETTS.

XQloGQ Is the Brayton engine which you referred to.
'n-in answer to questlﬂnlol an internal combustlon engine of
the compression type°‘_ o | B

A106. As thls queet:on is.put it does not define the
1ethod of operatlon of the Brajton engine unless one knows
V_IKlefg 'éen_you deecfibe the prinoEﬁielof7operetion'
~of the Brajton:engineifefefred to by-yon'in question'lbl
"eand state if thlS englne is a compre531on englne or a non—
_comoreseion engine° | .u,, | _ ‘ '._' _

~A107, In reply to questjon 100 I have stated that ;
?;engines maj be divided into two main olasses. At the :
titime Brayton made hls engine it was known that englnes“
| -of either olas ehould be operated with previoue com-
:-pression. TheE

-‘jiengine inoludeﬂ 1n the clase‘of;conetant pressure combus-:

tion englnes.e”
XQlOB. Are the Panhard and Renault engines, which
are involved in the present suit compression engines° |
A108. These engines; 1ike all eng1nee of to-day, are ;'27

compreeelon engines, but to completely define them one

f_must add that combustion takes pldce at constant volume.'

Brajton englne ae "I know it is a compressiom_frl

ol
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in suit a compression engine?
.XQIOQ. ITh the speciflcation of the Selden patent it
. states in line 105 et seq. that the engine used is of &he

compregsion type, but_thissphrase_is absolutely vague and

“would not define the type of engine used if not supplemented - -

by the brief description-which follows, and by the annexed
-drawings. In studying closeiy'that description and consult

'ing'the'drawings one recegnized quite'ciearly that the Jeld

e engine belongs to that type of combustion englne under con-|

‘Vstant pressure.

XQllO.i Do you not reGOgnize &, type of internal com~

f;bustlon engine whlch is a non-ccmpre551on typle

AllO.} Pressure or compression are only relative, x

":7_For 1mstance the’ Lenoir englne in whlch admisslon

was at]atmospheric pressure, Was seid to have no con-

}_{pressionijut there wag always the atmospherlc pressure.
In certain cases the pressure at which combustion takes

erlace may be b:ﬁow atmospheric pressure._ This happens in

1 some cases whe |regu1at1ng the pcwer. It is on this ac-

: ,;count that thelterm "internal:combustlo

ncompression type" is a-Very Wegue term and does not de--”

' teRmine ‘a type of engine.

XQlll. In the Lalﬂpir englne does not combustion

take place at constant pressure or constent volume°.

Alll. Combustion tekes place st constant volume._

XQllE. Why do you not use: a Lenoir englne on your Pan—ill. é

b 4]

F

Eeneine °f c:i;;j;f:;jafzé?*é*
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L GB- :
A112. We aetually do use =a Lenolr type of engine

- a type 1mproved according to the theories of Beau de Rochae.
That is. to gay an engine inm which the preasure of the
.gaeeoue mixture is reieed as high. as possible at the time
: of ignition. Gombﬁetion takes place at conetant volume,
-iand very quickly pre01eely on account of the high pressure
 et which 1t takee place. N | |
.XQllﬁs Did Beau de Rochas ever make an engine in ac—_

| ]cordence w:ih the theories you mention?,

Allﬁ. I eteted in anewer to question 99 what Beau .
ffde Rochas had done.: He enunciated 3 theory Whlch was never|
'i put into practiee until fifteen yeere efter hie deeth.

' XQ114._ Who first made an operative engine beeed on
'-"the ‘Bee.u de Roehae theery‘? | e

A114 ‘ The Otto "four cyclee:engine._figé;_. . ,
XQ115. Who wee Otte9 Can yeu say . where and when.

‘,he mede and operated the first four—cycle engine you- refer

? t0? o _ _
-Allﬁ. Otto was, I think a German whoee work on gae-
englnes is verj important. Aftet the Lenoir engine hed
l .

'fproven to be s mediocre, he built with Langen the engine'

’-Later, by arplying the Beau de Roohae theory,_he built ‘aboup

"1873 the engine bearing hle neme and operating on the
_'four CJOIG prinoiple. It ie-since that time.that enginee‘
;_opereting with gas or petrol or 1iquid hydro carbon have

;;given.reeults capable, in respect to- efficienej, of com-

';;eat expeneioniff_e;’,ifﬁff



'”f;it suflices to réfer o the date of hib patent- But Of
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parison‘with.the bést'sﬁédm engines;

XQllG. You zive 1873 as the datéﬁthat otto actually
conétfucted his Tour cycle eﬁgine. Ig it not rather in
1876 that he built that enginev' |

A116. Otto"s work on this question datess back to

r1870. I cannot therefor &‘wive an sxact date as To the

'appearance of his enulne.- To be deflni-e on the.subJect;_

'rithis I am cartain, that in rrance their commbrclal proauc—i
tion Wa.s entrusted to the Panhard et Levasgor flrm before |
the ex@031u10n of 1878. During that jear whllm at the |
_aerunautlc station I bouﬁht and aceepted at tha shons,‘

.of that fi;m; a two horse power Otto foux cycle engine for
‘?ﬁinstalla ion at the balloon sewina shop, which installatlonf 
?;I referred to at the beginnlng of these interrowatorles.

XQll?._ What is the weiaht complpte of the Otto four _ 

fuds—

ifcycle erigine. which you state you’ purchdsed from the Panharc
3Vet Levassor Company 1n 1878? |

All?. Thaj englne was a- shop engine. It's bage was
ot remember its welght.

E heavy. I can

U Uxg118. Give'i _#f;jmﬁfff e _ffflyhe weight of this
| Otto engine of - 1878 inclulinv its base coollng~aystem,
';i and all parts necessary for.its operat1on. o h
| --XQllB.' I:said. that this’ englne was Jntended t0 bms
_.stationarﬁ in a shop.; ”onsequently as for the coollng

' ystem the only obJect was to have i* capablb of running

V‘fallmdavfw1tnout renlenlshlng;water,, The weight of thaﬁ"mj_“liﬁ




",Vtherefore an adVdntage.f_‘s-:

"ffon veh1oles.

_ | -5 e

: watef and tank was therefore very great, and it 1s quite
\impoeeihle.for me to give pven aphroximately the weight

. of the comnlete'epparatue. The same may be said of the

¥ base or bed plate on which the engin proper is mounted.
XQllg. Give the weiwht of this Otto engine of . 1878
'fwitnout 1no1ud1n¢ the we1ght of tank water or base.

' A119. It is imooseible for me- to give 1t. I want to
hirepeat that thle englne was for a ahop and not intended to

| -pe. a liaht engine. The weight under the elroumotanoee was

KQlPO. Has the Panhard Company ever buil an Otto
four—oyele engine 1ike that of 1878 and mounted 1t on an
‘eutomoblle or a wegon 1ntendod for ordinary road us e before__

1891 the thne you eay tne Panhard et Lewaeeor flnn:mwde

their f1;et automoblle vehicle equlpped With thelr Daimler 1

' engine, ae you heve stated in revlj to questlon 14? _

| "Albb._ The flrst le%l of +hie klnd whion the Panhdrd
~fet Leveesor fiﬂm attangted dates rrior to 1891. In 1891
iiwe delivered tz a customer 1he first automobile vehiole.

-The Otto engin was_edepted by nuaimler;ebout 1882 for use

XQlPl. Do Jou know at what date Daimler engine wae

'-mounted on a roed vehicle and geen in publlo, 50 far ag JOU:?
fhnow? SR | |

Alzl,‘~ds'faroae lrremembef'the tirst Daimler;triale




|l “to visit him at Cannstadt, Germany, in October. In the

'f_,hOWse he lived in he showféd me the laboratory and shop

" in the Otto works triad Lo produce an englne sufflcjently

S oon ’Ghepa«r’ﬂ oLl the engine

- :vantage in reducing the weight per horsegnower of the 4-_;

o -se- |

- can be-carried Back,tb 13883; as for the application of
his‘sﬁall énginés'fqr.vehicle prppulsion Daimler's pat ents
"bﬁ thié subject-caﬁ-ﬁe‘cohsulted to advantage.

WQ122. What is your authority for this statement?

. 'A122. I have known Mr. Daimler in 1897, when I went

where he had studisd and first built his little engine,
__-.theﬁ.the flrst vehicle on ﬁhicn he had made hls flrst '__“
 Tftria1s. | _ o _7  ? . -
‘ ‘ADJOURUED letn 2P, J. sa DAY

SAMR PARTIES PRESFNT.;._ G
EQlPS. Why was thP work of Daimler neoessary to.
Ifmake 1+ p0551ble to addﬂt the- Otto four cycle engine of
1 1878' for tﬂe prooulpion of veh iclps on roads?

:A123 Daimlnr who had been working for many yearﬂ

; 'reduced in weimht and dimenﬁionp-with the obJect of adapt—;_

 ing the otto quinu to automobile vehicles to-boats,:and'

Tin genardl for pll uses requiring as small bulk as pos bibie

Xﬁi24, Was there not even. in.1878 a desirable ad—

cycle 0tto engine? o o
| A124. Upon.the flrst appearance of the Otto gas. .

- engine there was’ -sug_Ik h a public demand for it as a statlona

‘englne, that it seems that they were dbove all occupied at

ry




i”cdpower developcd,— why dld Jou not succecd uhen in construc"
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that time 1in meetling that demand. AS soon ag they wére cony

fronted with the guestion of using it for Vehlclb PTOPulﬂiDH}F

it was Jmmedlauelj studied and constructed for that purpose
| A very few jears sufficéd for that a8 shown by the above
dates. |
_ XQ1P5. Do Jou know if Otto himself ever adanted |
fhls 4 cyclc enginc for the propulaion cf a rcad vehicle?
AlPB. I know nothing on that 3ub3cct.u |
XQIPG. Have you evPr heard, or seen, Or known that
:“Otto adapted hlS 4—cyclc envine fo; the propulbion of road
t ehlcles? o

Alzﬁ. I know nothlng about such hav1ng been done.

XQlP?. In 1878 you had a heavy Otto 4~ cyclP englne,

?at the same tlme you were worklng on.the development of an c.’-

'ainterndl combustion enaine Whlch should be 11wht9r per hors

"f’lng an Otto enginﬂ—of the type constructed 1ater by Dalmlen?

' A1°7._ The Pngine which I studied at that time w&s
3ﬂjnct a'4—c;cle engine but an- engine with combustion at
'constant prea&ure.' |

Xalzﬁ. In revly to“Qllﬁ you state you purcnased and

')TECGénté& from th nhard-et-Le_'ssor Fo} ‘s decyele Otto

e-

engine in 1878 -dnd that you yourself were worxing on an infrf

“terndl combustlon engine light in proportion to its power‘—

why - did you not then develop the 4—~vcle Otto engine 1nto .

- the mctor later produced hy Daimlur and appllcable to road -

vehicles?




N flculties you mentiom as solvnd by DaimlPr°

A1P8. I sald that in 1878 I purchased an 0tto shop

engine fqr use,in our balloon faptory,-while.studylng-latar"

on 1light engines I had neither the experience nor above alll- =

- thefgenius of naimler; I was evidently following on thé

wrong trac&, and succoedaa ult imately in the obgect I had
in - view (steering balloons) by u31na an elﬁctric motor.

X@l?Q. What Were the part;cular dlff10u1+1es that

had to be overﬂome in the condtruction of the heavy 4—cjcle

:ﬁotto Pnglne of 1878 whivh required uthe experienca and the "?,.j
' -genius of Daimler" in order to develop thls enwine and con-f  

vert 1t into an engine cdpablp of dr1v1ng wehlcles on roads°ﬂ

4129, Above all it was necessary to realize the ac—

uurate and certain 1gn1tion 0? the gaseous mlxture 1ntfo-

'duced lnto the cyllnder. It Was thls special pointwin

particular that Dalmler suc@eeded 1n solv1ng 1n an almpqt

‘perfect manner. Besides 1t was necessary to reduco as much o

a8 p0591b1e the.weiwht of the r‘ec:iprocsﬂ:i:ﬂ:T parts 1n order
to 1ncrease thP speed at least 600 or 700 revolutionﬁ per
,mlnute,_finalll the reduction ag. much as possible of the ”y_

'Fhumber-ofzpart composing the motor.

‘-C;g KQIEO._ Then?Otto himse1f  "5ﬁotisolve these dif-r.

AA130.  Otto succaeded in prbducing a good ignition

Ifor engines which he built. These engines, ag T have a1~75f

reddy said were especially adapted for statlonary purposes'

'?* the number of revolutions praculcallf not exceedinp 200

7‘per‘m1nute._;

- LNV S
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%0131,  But Otto himeelr 4id not solve in his 4- cgcle.'*'

enalne of 1878 the d1fflcu1 les involved of making it ap—
plicable to,road vehtcles, but left it for another to

solve?

- Al3L. Otto, as. I have. already stated doee not appear .

for the propulsion of vehieles. Had he’ been confronted

- with the neceeeity of d01né it there can be no doubt he

1: to have devoted himself to the applieation of his Pnglna e

would have sueceeded in construcuing an automobile veﬂlolo 1l]?

propelled by hlB engine. As far ae Dalmler 13 eoncerned

he has from the very flrst effected an almo st completej ;'

eolutlon of the problem with rega rd. to the adopulon of the :::g

Otto engine to a vehlcle.ﬁ The present encines dlffer only t,gi

from ohat devieed by Daimler'lnfdetailﬁ 01 secondary lm-r”um'

portance.

XQ132. What fuel hag been used by the Panhard and ffa”':”i

' Reneml automo’hile engines" D

L AISE.‘ They chiefly uged the petroleum.derlvetive i:iﬁu_-:

ﬂr"benzioe“_ 13y ducts of coal dlstillation, and pure
T-aloohol mo e ﬁr less earburetted w1th "benzine“

XQlSS.“Aﬂe these fuele aetueed

.ftenn of 11quid hydro—uarbon?

s CA133, Yes.  These .are the liguids Wwhich are 5enerally
termed 1liquid hydrocarbon, ‘except alcohol whioh is a 1iq1

hydro- carbon comblned Wlth 1te- equivalent of water, and

which, ~on that acnount aeneratee leee heat durlng cmdbus—'

. tion per unlt of welght

'rnﬂby the gen ralooe ¢;'L

tid
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XQ154. Dd the engines of the Panhard and Renault nuto-_iii:
“mobhiles compress the charge,befbre ignitidn?: '
Al34, These engineévwhichraré 4-cycle englnes, with coms
bustion atrconstnnt volume dran the explosive mixture_in with-b
out comnression, then compress it prior to ignition. 'These
operatlons are effected 1n the cyllnder of the engine luselﬁiV

XQ135. What 19 m1xed with air to make the explosive

charge in the enginea of the Panhard and Renault antomobilen? t

A135. In thesge engines, likp englneﬂ whlch employ gas T
or liquid hydro carbons, the combustlhle mixture 13 composed
of a mixture of alr Wlth the vapor of the liquid hydro—_
aarbons emploged comhining these two flulds in a proner _

.ratio by welght Thlsx‘atio must he substantlally conbtant.
in order to get complbte combustlon.u:‘ ' | | o

XQISG.. Then the engine of the Panhard and Rendult

: automobilP use d llquid hydro carbon tapor mixed Wlth air Lo
:f”constltute the charge.* - |

A156 ers, in all =xplosion engines where the mixture ,

must be homogeneous in order to simul aneouslj burn’ through}-:'
out in a very %hort nerlod of time.

- XQ157." Is potfthe charge forlthe'Brayton engine also

Wﬁ"’itcomposed of a quuid hydr01ca.bon'mixed1W1th-a1r?
AlB?. The partltles of hydro carbon entering 1ntorcom;*“r:
bustion with air cannot be burned unless first transformed
into a gas., As’ for the Brayton motor the combustlon can’
»only take pldce provrﬁssivelj upon the 1ntroduct10n of air

-;and hydro carbon,‘the 1atter may be segarately 1ntroduce
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its vapors may be burned by air entering the cylinder

under compression in the same manner in which the petroleumirir

in an ordinary lamp is burned in a stream of air which pro-

duces the flame of the lamp. In the Brayton engine and in

all englnea in which the comhustion takesg place at constant i

'prpssure the fuel is burned nrogre331ve1y, elther in pro-;'

portlon to 1ta introductlon with air, with which it may
“be previoualj-mlxed ‘or by air 1ntroduced which enters in,

'close proximlty to the hydro- carbon, sevarately 1ntroduced

-,carrying With it the heat generated oy previous combustlon‘”"v

XQ158 _ What do you rely on,for your statement of the

operation of the Brayton enuine, as you glVe 1t in answer' |

1 379

A158.: On the very descrlntion 1n Brayton s patenu,f5

"of Pebrudry lO 1872 nranted M. Brayton, numbered 94 180:;'f f

*.Qand besjdes, unon the theory oT oneration of al] constant fti

: preSbure combustion enmines.

ADJOUTNED UNTIL NOVEMBFH 8 1906 SAMD PLAUF

at 10: 0 A L
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MET PURSUANT 10 ADJOURNMENT .,

SAMF PARTIES PRESENT. SAME PLACEH, |
xmsg. Is the ’Brayton 'oe,tent of Februer'y 10, 1372,
‘:. #94,180, you refer to in answer to question 138 the -
: Brayton French patent of that day and number9
. A139. Is the patent ftom which I am quotlng a repro~_‘
Vduction of" the American patent taken by Brayion for hlS
metor?‘_" | o |

' XQldO. Please answer whether the Brayton patenu-

ef Februe.ry 10, 18’?2, ‘No. 94,180, ctual.ly refer'xed to in
"giving your anewer to question 138 ie not a prlnted copyh;
",‘of the French Brayton patent of that date dnd number°

A140. The very title of the pamnhlet in. whlch thn

fl_7Bra.yton patent is 1nserted indlcates that thle document 15 JT'

Z'realiy a reproduntion of patents teken in France at’ that .

" time. The document whieh T have Plaeed on.the table is E;7w5*

|| an official publication of “Imprimerie Nationdlt "

NOTE°' The printed copy referred to by the witnessti‘f

in hls questione and answers 138 109 and 140 1e

' markedlfor 1dentifieat10n at the request of com—'i‘:f’ﬁ

'__plalnant's counbel and e‘cop

e agreed on" 1f'it 18" hereafter desired to offer on5

¥Q141. Please look at the drawing of the Unlted Statee

Lettere Patent to George B. Brayton No. 12a,166

deted April c, 1872 and etate whether theJ are not exactly, {”

r transletion will




ol 2 1874 . copy of Wthh 15 now shown you9,-
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the same ag drawlng appearing in connectién with the printed

copy'of'the French Brayton patent No..94,1803pf February

10 1872 to whlch you have referre&?

A141, Yes, these draw1ngs are absolutely the same,
and represent exdctly the same arrangements.'”

KQ142._ Do you know of any other French patent to
George B. Brayton than No. 94 180 of Tebruary 10, 18/2
to. which vou. have referred in your test:mony9
Al42. I know of none, - _' |
XQi45. Is your knowledge of the Brayton englne and

:of 1ts constructjon and operation baaed on thls Brayton

French patenu No. 94,180 6f February 10 18729’7.1 |
| 3143. Yes, partly on that and partly also on the .
work Whlch has been done by other persons with a view to

' expl¢1n and descrlbe the hlstory of gas engines at_large. .;

XQ144.: Did you ewer before sec the Unltedfjtates Letf

ters Patent to George B. Brayton, No. 1”1 460 da ed Jun'

A144. I have not seﬁn the document whlch s shown me
but I reconnlze the arfmngement owing To uhe knovledge that ia[}

I have acqulred %rom other sou:ces.,_'”

XQ145 In answe ing the 1ast quest._ ;'you looked

‘-7at the prlnted copy of “La Nature" dated November 20 1880
“and publlshed in Paris,- Does thls 00hta4n a descrlptlon |
" of the Brayton englhe in conformity to what is ghown of his

United States pdtent No. 161, 588, of 18747 - |

Aléﬁ" The dQSCrlption glvenfby-the ‘bublication "ma;fﬁ"'ﬁhi

[P S TR SN



"":before the. Amerlcan PhllOSO}hlGal Society, ‘that’ thJs i

' Natureﬁ refers to a Brayton motor u31ng petroleum 0il as
Ia fuel, The design appears to be similar to that shown
~in the drawing of the American patent, No. 151 468, T

r_must however call attention to 2 mlstake in the descrip-

ftion given by "La Wature" in erzor, which is not Justlfied

or reoroauced 1n the draw1ng in the publlcation. As a mat-_

'ter of_fact a paragraph of that descrlption says, that the
' cam shaft rotate at half the speed of the. eng:ne shaft
._-and that the - engine operates accordinﬂ to- the 4~ cycle Otto
type. The drawing shows on the OthLF hand very clear-
?ly, that the cam shaft turns ‘at the sane. speed ag the motor
| shaft and that th1s ty}e of engjne ig most certalnly an
'-englne in whlch combustlon takes place under constant prea-
'uure.' Moreoverd it is” shown very clearly in the latter :
Jpart of the description that the descrlptlon and drawing

(”'treferred +o an englne of thls type. It is said besides ;f'

5 onthat referring to- a 1ecture delivered by Prof._ Draper X .

'_engine‘"i 'started hy meanb of a match and that im 1ess

than one minute 1t begins and COntlnues to 0perate norma]_.]"”

- 1 3
o 1y." ThlS last statement conetltutes therefore, 1rr-

7 supplied
‘ bJ peﬁroleum as fuel is based on the same prlnoiple as
the one descrlhed by Brayton im hls firat patent of 1872.

- On that there can be no. questiOn that e have to deal - in

B this case with a’ combustlon engine whlch ig of the "con-'“'

-:stant preBSure“ type notw1thstanding the fact that the fuel;'




‘_Qﬁwhleh you saw at 2 garage in, New
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- is delivered to it in 1iquid.form. Moreover; Brayton

- c¢laims in a very precise'menner that thisemethOd of.com—'.
bustion does not exert a spasmodioror explosive.force

~on the pigton, but rather a pressure caused by the edpansion
.behlnd the piston of expansable gas when it beglns to dct
;‘upon 1t and during the whole perlou of adnlssion of “the
-gaseoue miyture. Thls manner of utlllzirg the motive power .
develoned by the combustlon of the 8aBeous compounds, dlf“'
lfers radioelly from the method whlch ‘characterized all the
' engines previously built to ut111ze the seme motlve power.
XQ146. :“1d you ever hear or know of a Bra;ton englne L
t”descrlbed or illustrated as of the 4ucvo1e the? |
A146.‘ No, I ‘have never heard of 1t or known of it,

:VAt this- tlme the Brayton engine was referred to a8 the most
l:peﬁfeet type OL internal combustion englne operating at

' "constant pressure" S Engines operatlng exactly on the same o
-;prin01ple but u81ng co%ke as fuel have even been bullt _and .
I have seen several of them 1n operetion at thls time or 3
~ shortly after that is to say, after 1880,
XQ147. How #losely did the Breyton verticel englne,

ork ORI Ootober P9th or

'”ﬁfSOth 1906 COnform 1n_construction to What is shown and TR

desoribed in "La Nature" of November 20, 1880, to Wthh
"ryou have referred? _

| A147., I have not verlfied all the details in the con-
,struction of thls engine but 1t appesrs that 1t very olosee

1y resembles the engine shown 1n the cut in the publlcatlon,

. ',,,,,5-.4*5, .




_'Tiffwhich can be almost-:nflnitely vari

;jf '{;‘ b
¥

S

NOiE The printea copy of "La Nature," dated

Noveﬁber 20, 1880 referred to in the testlmony, is now
-marked for 1dent1fication at the request of complalnant'
qounsel, and a,copy of translation will be agreed upon

if it is_afterwards deéired to offer one.

 MET PURSUANT TO ADJOURNMENT, 'SAME DATE.

. GAME PARTIES PRESENT, SAME PLACE, 2:40 P. M.

| XQ148.1 What are tﬁeidifferences in cOnstrudtiOn'be?';*i‘

_tween the Selden S—leinder and the oelden single cylinder 1 :&

-engine, on the one side,'whlch you saw at the garage on-

‘Octover 29th or. 50tha and the Brayton vertlcal engine }ou SR

saw there?

A148.‘ The 3-cjlin

”7Wthh I saw at the garage apneared to me as hﬂviﬂg been-:'

rand the 1-cjlind9r Selaen englne_ '

studled and constructed according to the pr1n01ple set downﬁ"

by Brayton 1m hlS several patents,'of Wthh the vertical
v.engine that I saw at the same place is an embodlment. The
differancea existing between those two engines are of two'

-_kinds : Flrst dﬁfferences which relate to the d351gn of

Lmeohanibal partqrand‘thelr arrangement and_asbemblage

=:gactua1 prlnclple of operatlon of the Pngine, aecond i

"?.Vthe Selden o—cyllnder engine, as it is. built and in the

| descrlption given in the patent relatlng to 1t I must not

S an obscure p01n1 relatlng to the formatlon of the combusti

',"mixture, in this descrlptlon, beglnning wlth ‘1ine 105 t7'

Without modlfylng thé;"?”ﬂ":irﬂ-

n w

ple

U3 JO B




1w5?tr0duct10n into the 0j11nder.3 Thlrd in the Brayton

'*frthe valve. The purpose of this being to malntain a small )

,,,,d,;,.. PR

"3‘9'
is stated- that the air compregsed by the pump 1is 1ed 1nto
A the worklnn cylinder through a v&lve operated by a camnl,
together with a given amount of 1iquid hydro-carbon in-
Jected by a pump into the combust:on chamber. This point
appears to me to be very vaguely descrlbed in the patent
_specification, and on the other hand no special arrange—:

ment seems to have been rrovided in the engine to insur

the formation or productlon of a- gaseous combustlble mixturg

capable of cau31ng a proper operation of-the engine, The_
_drawjng whlch forms part$ of the gelden patent is still
‘more silent on thls-p01nt and ‘one cannot help but wonder
'4whether or not Seldpn did clearly xealize the great im-
;portqnce of. thls speclal point when he filed hlS patent
"jand 1ater‘on constructed hls englnes.' Thls diﬂclosure ape -
'fpedrs the more striklng when one considers tﬂdu,ln all hlso
1isevera1 patents Brayton tookespeclal care to glve the
tmost Lrecise and complcte details as to how ‘he conceived _
o“?the productlon of combust1ble mlxture, precedlng its in-

patent also in t#e englne bullt by him, there can be
I
7found located ‘on the admlssion valve a small or;fice arhr}”

'carburetted-alr 1f the combustiblesgaseouc mlxture has~'
I been formed before reachlng thls valve, or of comtressed alr
which becomes carburetted 1n ‘its passage clobe to the peorous

surfaces, soaked w1th hydro carbon, Wthh is placed beyond
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flame ahove .the w*r nﬂtting in the cyllnder, Whlbh flame
will serwe for the puxpose of cau51ng the 1nf1umnat10n
of the gaseous mlyture when the 1n1et can allows Jt to
enter the WorklnCr cyllnder:for dr1v1ng the piston. This

small hole only exists in the valve of one- bylinder in the

53—cyllgder jse-lolen,:_engl_r_n?.rj Foupﬁp In the Brayton englne .

'described'in his secoﬁd”patént' 101 468 the space existing
bethon uhe top of tne cyande“ and rhe Lon of the piston';
,15 reduced as. much a8 rossible. Thls arrangement is ex-
fuellunt and Brayton diu ceriainly ddopt 4t for the pur
ipose of 1ncreﬂsing the efflciency of his engine. In tne'
Selden enwine WhlPh I sawW at thb garawe, thlﬁ exéallent
| arrdncemenu dld not exist. | : ‘ _ o 7 |
'——ﬁ§Q149., Have you ever méde dctual tests wjth the
”Brayton englne by takinﬂ dlagrams with 1ndicdtor or Wlth
the aanograph to determine what takes plaoe in thP worklng
chl1nder and it so, what was the resul+9':' |

A149._ No. T have made no - such tests.,- _

XQloO.. HaveTou ever mﬁde actual tests Nlth elther

_the Selden 3—cy1|ndpf engine or +he Seldun 1~c rlinder

Vdibator'or w1tn the ﬁanograph to detenmlne Whaf fakes pldce
w1uh1n the Worklnn cylinder, and i BO, what wag the re-
sult? | o
_u5_ﬁ150. No, I made ne tests.i o 7

‘~XQ15i. You have spoken of ﬂdon tant‘pressure" and

-nconstant vqlume".type_of-gas engine. How ars these TJPES'




| 81w
distinmuishable in diagrams obtained, showing what takes
' place within, the cyllnders? | |
A151.. The mere insnectlon of diagrams does nof per-

nit one'uo determine in anj absolute menner the mode of

': operatlon of an enainu.‘ The ghape of the ourves shown by

the dla ramb 18 completely modlfled by advancinrr or retard-
'inrr 1gnition, and may 1ead to a fal e 1nter0retation. |
:;Dldgrams muat}merely be consmdered decpmplementary i
“jfbrmation and canndt'ﬁéhréliéd upﬁn as always.showing what

ia g01ng 0n.1n51de of the cjlinder and what is the resul*'

A of the mechjnlcal arrangement used

| WQ102.3 What is your understandinﬂ of the words:”-'
"conbtant nrpgsuré RE and Wnat do you medn hy them in your
testimon | : .

A152. - T have alruady stated in my anawer to quest:on

Rk 47 that 1nterna1 bOﬂbHSthH unglnes are dlvided into two

-;Aifdescrlbe dgain t

classes, oge of which includes the engines in wh:ch com= . -
,.bustion takes place under ﬂonstant pressure. Th:s tvne of
‘enblne is clbarly characterlzed by the Brayton engine the
method of opera%ion o? which 1s described in dl] 1ts déw

;_tail 1n the patents mentioned heretofore. _I need not

tion.which has been

‘tﬂedry oflth opet
-"so well set,forth by,Brayton,wout from a mechanical view-

;-poiht'thiS-engine mnay he'distinguished from thoserbf other

classes (engines in which comoustion takes pldce under con—'-fl

._stanb volume) in that in the fonner type of engine the

: admlBSiOH valve leﬂVS opena from the 1nter10r of the




- _bustion engine art?

8o~

._ _cylinder to the extnrior, to allow the gaseous mixture to
.pass, while‘lr the other class of englnes thls same valve
_opens from the.exterior:to_the-lnterior-of the_working
cylinder. Thé3onginesroélohging toxﬁhe class in which com-
rbustlon occurs under constaﬁt.oressure pregent also this'
pecullarify, which dlffers from the englnes belongino to.
'the second class, 1n that they can be operated by supnly-

;1ng them elther with comnressed air from & tank or. by
-qupplylng them wjtn steam generated by a b01lor under

,;pressure. The Brayton and Selden englnes, Mhioh I have -

f? seen, precisely compl with the latter condlulon._

XQloS.: From Whom _i 'these expresoions "constant R

N

_pressure" and "constant volume" come into the intsrnal com-

i ﬂgioﬁ These expresoions are currently used in 557'

flecturos Whlch have been dellveled for d long period 'by

“l;eminont orofessors.s They resul,, moreover from the studleﬁfﬁﬂ

'f;fand tho Works of Brayton, who very clearlj establlshed thlSiL*;

'“idlstinct;on in two paravraphs of his oatent sppclPlcatiDn .

of 1672 whlch I have 01ted in 4nswer to. question 145,
, I o . '
L XQ154.L Aré yow'unahle to state who flrstwclassifled

-iinternal combustlonrenginesraso
"stant volume?"  _ 'of

| ﬂ154;__No;,_thisfolassifioaﬁioﬁ hag bééh-kﬁown for
Jnore ﬁhah 30:years, aha'it'ié 5611051031 that‘it nust have‘”a
: naturallJ originated in the ninds of the oeoplp who have'

:been ocoupied w1th these questlons. It is currently used

.,;,...'...-...‘,_n.-l R L S S .

-constant*nressure" and "conﬁ“'*’""



in_are thus rendered more'reguler, end it was - Branon who' seen

83~

KQlﬁﬁ. Then thls cldeelhication oF the engine asg
 constant nreesare and constant volume, in your. bellef
‘was ope which nrew up practlcelly from obeervauion of the
_englnee taemeelves° |

A155, - ~These anp&llatione have not resulﬁed fzom the
conetruetlonuof the”eng;nee.tnemselvee,:huL from the_very'.
,fheoriee that led to‘tneir construction. Practical results

shewed 'efter the tfiaie of‘Leneif; that 1t would be simple;

eto burn uhe 1uel ag. it ie,uone in a. lamp or in a flfe place'

Ik that is to eaj, in a more reguler and more progreeelve rrOH'

_icees than to burn the WhOlL mlxture suddenly, as had been

attempted bJ Lenoir.: The efferts of the nechanlcel parts

'fto have been the first who had the coneeption of the comm

. "Tider conetant presgure,’ and who well dleclosed ite
,=wholeract10n. . T N

‘ XQlBG._ What 15 the Elrst printed oubllcation which
 fto your knowledne diecloeed or ueed bOuh the terme "cqnfnnn
5F‘jstant rreeeure" d “conetent volume", ‘as classifying ine
jlenmines9 - | | | |

‘e rnal mbuetlo

A156._ I am ndt able“to sa""Theee expreeeionb were

“ueed for a verj long tlme by a11 pereone occupied with

: theee queSuione, and el,nouqh at. Fhe present time tqe
Brayton and eimllar enﬂines have been abandoned for at
least 95 yeare Lhe cldsees of enginee have been represented

..on uhe'one hand .ag. "combuetion under conetanu volume"

> T

L9

'r_by all the 4—chle enginee ueinc elbher city gae or water';;Lh;
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_fénginﬂ ffom'1/4 hdfse-poWerltb 3,000 hofée-powéf; dﬁd'in
speeds frmn 1800 to 100 revolutiong per m1nu+e and on
_'the OthF hand in uhe cldss of "combuation under conptant
-'-prnssaré" we only flnd the Diesel engine, whlch is nothinm

more than the Brayton improved, in which heavy 0ilg can be; ‘

burned.

© _ ADJOURNED UNTIL: 9t 30-A. M. NOVEHMBER 9, 1906, 7|0




"»,{iof the Brayton engine 1e 1n 1mprovement over the 1etter

-85- |
Novenber 9, 1906;

XQIBV. Referzlnw to the Diesel enoines whleh you

,mention, have they been pracuically and eueceesfully bullt_

‘and operated? 7

AlL7. Dieeel enelnes have been continuously mads _
~for 1ess then ij years, but thelr very. dellcate conetruc-_
'ft1on, neceesery in view of the extreme aeouracy required
doés - not at the preeent time. eermlu thelr belng nede ex-

efeept ae reletlvely heevy engines oer unlt of power, and

:does not permlt them to excoed 100 to 120 revolutmone pér_ﬁ_

minute.j In practice, it hae not been posejble to go be-
low ?5 horee power-for a elngle cyllnder and et no tlme

: has it “been thougnt poeeible to uee thie type of_englne

' in the conetrueteon OT automoblle vehieles.

%qlbs.  But is it notg‘"
'??as kriown to jou, are very eff101ent° 77'”

A158. Yee, the Dieeel engine whlch 1e e development

thet the Dleeel englnes’ ;f;;gﬁ

.‘and glves an efflcjency much better than wae poesible Wlthif;ﬂf

the Brayten englnk )

X0159.W In fact neve not ‘the Diesel englnee ehewn a.;f, o

:%'higher eff101ency th n .yIOuhe 1 :.al combuetlon englne
Alog.- No, at” Phe present time the consumption per .

ﬁ”horee-power of Diesel enginee is the seme Tor like Dower

'd3V91°Ped as enginee‘w1th combuetion under conetant volume:’*

~but the Dieeel engine is the onlj one. that can uractlcally f:ﬁ

ds?

'Vuse 11QUid fuel of hieh 8peciflc grevity - that ts to say,-ﬂ?'
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: what one calls heavy 0113._ This ldtter advantaﬂe is 1n—.i
Herent in the mode of operation of the engine “that is- to
| say, the way that the fuel is introduced 1nto the cylinder
.-and burned.' As-a-matter of fact, the fuel im the Diesel.
engine » as 1n the Brayton enginp 15 admitted durlna a

-=certain perioi of”andrflom the beginning of the piston

stroke, and. burns éll the timra 1t 1s being introduced.
The comhustion is therefore nrogreasjve, by sucoessive'
uquantlties, which facilttates the combustion of heavy
o118 | - i

XQloO. Dld you personallJ use, or can Jom cite any

'use of the term "constant pres%ure" a8 denotinrr a cyole oT 1

.f internal combustion enninp prior to 18799

o A160. T cansot recall at so sarly a date ﬂﬁfnamé o
'Eéf‘éﬁy-warkjpdﬁitiﬁéiyfgontainiﬁgjthgse;£thw:_ai

.ti'all are onIJ GXP‘ESbiODb summarizing the andlytical studj,

e f thermodynam1c# phenomena made use of 1n the construction'“”

of engines.

: XQIGl; But dld ¥

personul]y use the term "congtant

fggessur&" prior t &&&9? S
| A161. T cannot; sall '“’frthat ex~

.';Préssion,_but Ifam cnrtaim_that at,that neriod interndl

al combustion engines were grouped in those two ‘classes Which g

'fare perfectly defined by these expressions. After- all the;t:

expression itﬁelP cannot change the order oi thlngs. _In"

.1882 when I was workinc on an engine for balloons, I

P jthoupht that the mpthod of causing the fuel to burn pro-:é

LY




”:f'and drawings Qf his patPnt isﬁ&niéhéihé ihéaP3b1eJ°f‘fun“.

fﬁf;nlng. Later on, by the nse. of a recent method of 1gn1t10n

' ;87-
enable ﬁé:to-prodﬁce more easlly and more sufely'a 1ight
engines 'Irhad madg”a‘misfake'and I 'did not persist in it.
 Mr, Selaen, as.eafly.as'1879,-héd‘the'same ide%agF.'fﬂHe
thought that employlng the method used by Bray£on,jfof |
 the COﬂthUCthn of hlS engines, would enable him’ to
',reallze an enﬂlne canahle of propelllng a vehlcle.. He
- was mis taken ag I alﬁo was, but he dld not recognize his .
mistake. The englne Wthh he conatruCued is a reproduc- 
tion more or less well bu11+ (rather less),. of the Brajton
engine._ His engiﬁe such ag - could have been construcfed

at that tlme that 13,-confoag;ng:to_thg:ppeclficatipn

'fhe endeavored to obtalm better results, but.asrit BXlutS,

and as I have seen it in the aut@moblle garage Oct 29th _  T '

'and EOth last thls Pnginp is incapablp of runnlng

under 104& f01 more uhan a few ninutes. The reasons there-.;" 

: fora, upon Wthh I hase my opinlon can be readlly appreclatq

' hby dll peraons fam llar W1th thermodynamlc questions and

2 - .
~in particular the question of constructlon o'

nterhalfq¢m

?3bustian engineﬁ.ﬁﬂf

o EQ162. Wa g +here any effort made to run the Selden

':3~0jlinder and 1 cylinder engines at the garage in New

York in 3 JOUP oresence on October 29th and 50th9 |
| A162.. A trial was to have been mads With them im.

I3 the presence of experts. The 1atter desired to first ex—

‘;;amine th&se enginpn im 911 Pha{u aa+n41““.mu_¢q4m_miuh+gn
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.had permltted the dscertaiﬂlng of oertdin dlfferenops in
'arrangement froa suc_h as are 1ndioated in the oatent andj”fb

- of such a nature as to modify the operation of the englnes?‘

from the ope“atlon that may be conbtrued from the oatent.-f

- The engines were then reassembled in conformity with the

,;SPGCJFlGatiOH of the yatent and- the experts then requested'
-that they mlght see the englne fun. The garty S plalntlfff'-
decllned i--I do not know for what redson, and the engines
were not put in ooeratlon. RS '

EQIG&. As you never saw an at#empt made to Tun uhese

v

'nﬁslden 3~cy11nder and 1-cy11nder engines, how can you say
fihow theJ w:ll run? o _" i : ~ 5 |
| -A1,5 I have sald that the Selden englnes Were a  3,;1p¢g‘e
“;bad copy of the Brayton enoine, and here are the reasons;ilfﬁ;ﬁ
 } (1) The Eatio of the volume of the pump and the volumo of
- gag introduced lnto the Worklng oylindor is too swnll to

 ;give a bufficient oompression to obtain passabls efficienoy;sz
(2) ihe volume of clearﬁﬁ%ﬁ'behlnd the Novhing pibton at
' the_beginnlngrof lhe adnlbsion of gas js too large, as. well; ;;

: in-order'to'obtal

good effloiency.. (3) The adm13510n'f%

';valve stem passes'throughﬂan 0 ermlts 103

.7aix at the tlme the val#emls opened in a manner Wthh ver§
' appreciably-diminlshes'the'compre3510n.o (4) No sultable

 arfangomont to insure a homogeneous and combustible mixturqf
is found in thls engine where the 1iquid hjdro carbon entef&j;

_‘“to mix Wlth ‘the alr._ This pointz however. is very 1mo'rtaqoiﬁ

-and Brayton took care to desorlbe very minutely 1n hlS Pa




“o |l doubt,: Mr. qelaen, for
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ent the yarticular'arrangenent that he intended to 1npure
what is called carbuletlon. (5) The 11quid hvdro carbon
_Ccannot fail to incompletely mix with the air 1ntroduced
in view of which it ‘must uhdergo deeompositlon owing
to the actlon of the heat generated during the ope:atlon
of the engine and pfoduce carbon deposifs, whleh in tlme wi]

clog either the gauzes or the exhauet velve or- even the

'_wallu of the CJllnder end the plston.‘ (6 Flnally the R

fpatent and annexed draw1ng do not mention or 1ndicate any

cooling system for the head or the cjllnder. ;-Without

e purpose ocgj'

:liéhtez omltted that Vmportant Pa'*_'

"had not been neglected by Brayton.; To summafize,ﬁ;

englne.‘ The carbonaceous re51due from the llQULd hjdr

1

n.n....-\-__r_\_ A ':__'_ LR A _

Cmrbﬂﬂ 1ﬁ+ r‘nriunnr] PN m,; .
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With-theqaetion of the valves and very eoon‘vary the con-
dition of eperation ef the enéine. 'I'understand by goed -
operatjon of an engine, operation at full power a few
mlnutes arter startlng and contlnuous at full power for

. geveral hours.=-Engines which are not capable of runnlng

steadily and regular for at 1east ten’ hours eannot be con—'

_esidered pract:cal engines.- The'Brayton engine-ls cer-
.:talnly capable 0¢ fuliilllng tnese connitions.;

X@164:

;oes your 1ast answer. 163, apply to the acgual
"Selden engqnes jou saw at the garage° B

A164.. I am sure there 15 here no deeire on any one s

part to decelve anjbody. As a matter of fact the Selden Tl
' patent defines the question here at’ issue, (l) by a specifi-1

atlon (2) by the dfawfngs.v The oelden engines Wthh T saxi

" at the garage are made 1n accordance w1th the general pro—JP"--

"7v1eJone and detallq shown and desoribed in the patent._

=;nSt111 apparently, some detalls have been modlfied aftel—
'1:*9wardm.; I de not 1nsiet upon the questlon of dimen51on5,' b

'7'particu1arly of the Elr inlet and 1te distributlon. I ad- f'

mlt that the patent

rawings are rather dlagramatlc of

fifthe conetructlon andg;;{f”"“"

;serwed but I belleve and especially as ooncerns 1gnition

- that the pr1n01p1e set forth in the patent and well defined s

as a matter of fact in the arrangement used by Brayton and |

reproduced 80 to sa;, by oelden in hlS patent mugt be

-,con51dered in full in the metter at 1ssue. I-need not”

_therefore, for the present take 1nto acaonnt an arrang




"_to materially alter the origlnal ibnitlon system.,

l‘??of the type of englne or its power, what was true in. 1879

;91-;w

parts used'in effecting 1t and which has been xmin emnloyedf"

EQ165.‘ Do you oon ider 1i reasonahle to Amposge- on the
| engine of the SeldEn patent tests and conditlons as to power
;;and perfeot operation only now being met by the perfectod
'iinterna1 combustion automobile engine of the - present daj9
 A1685, My anbwer to question 163 does not require of |
.'the Selden englne that 1t sh&ll produce the power Wthh

:.“is actually given by engines emploved in automobiles. ‘lt;:'

simply states the conoitions Wnioh 1t was fair to 1mpoae atfﬁ5ﬁ

”that time ‘on any englne worth of the nqme. Whon I spea

‘ of maximum power, I mean the power of whloh an engino is

"oa}ablo, not power of another engine._ As far as. 1t cone.ij*fi

":¢cerns the duration of -operation, that is a factor independenﬁq

_:1s true today, that is, so long as an en'i e113 built to'

od. unless 1t 15 ‘

:_produce work 1t cannot be 1ookad upon asr ;

'capable to contlnue An Operation for ten hours.. nuoh~a h.l

- X I ; N
“;custOMers nd manu acturers

z;uafter two hours of r°gular operation nquk equilibrium of

Wf.temperature between tne differenu parts of the engine 1s ev

-,tabllshed. As a matter of fact admitting that ‘the gelden en—'ﬁu

gine would really run regularly at btarting,it would, long

fore that time reach a temperatule Which would cause 1t to
gtop. S
Y0164, Doea +'Im= -:Am-ic:q-fnn v,a'hrp n-mcnn nn+um}"ri'lv 'ln ‘th,,

*«olaUSe is always ijcluded 1n the specifioatlons hetween j[‘&;.
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Al66. The Diesel engine, as T have:exp;ained,'is_a
Brayton engine improved in the follbﬁing manner: In the

Brayton englne alr com}ressed by a pump is 1ntroduced into |

'fthe cyllnder to burn the fuel progressively ag it enters.:¢ _°F
f—In the Dlesel englne the 1mprovement con51sts in completely:?*ﬂ

‘useparaﬁing the air and fuel and 1ntrodu01ng the former7 

“flrst inte‘the cylinder at a very hlgh pressure then in :.
_further rd1sing the pressure by the piston of the cylzn&er
'gacting asg a pump, up to 05 atmoepheres; the fuel mlxed

with air is - then 1ntroduced by a valve openlng from the_

_intezior to the exterior._f:

B S ADJOURI\TEI) UNTIL MONDAY, NOVRMERR 124h; 1006 a1 10 15 e
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”,,E;sion" employed in cdnneotlon Wit"

05—
o o Monday, Nov. 12, 1906, 10:45 AL,
XQIGW; Was not the water jacketlng of internal com-
Lbustion englnes kmown practloally-prior to 187 |
o ObJected to as irreleﬁant and immaterial for
the reason that pelden 5 patent exrressly olalms
Vo Water coollng by enclosing Water 1m the crank case
'an improved form of engine.  | N
Xlé?. Yes, it was known ever since woﬁk Wa s beéun
_on the constructlon of 1nternal oombustlon enﬂines.

KQloS. Tor example was not the Otto engine you had

| 3"in 1878~provided with a water jaoket for coolinp purpose°

Same objeetion.

3ffﬂAiB&;g Yes, evidently, and no”one has ever doubted

rrit' Feellng that thls wholo dlscussion is spreadlng over

_matters of secondajf

;_flning the neanlng attaohed to these two deflnjtlons,

“combustjon under constant pressu en and "combustlon uﬁder

‘ constdnt volume,ﬂ to submit a faw technloal explanations
‘=1w1th a VIGW to clearly- establishlng the reason for these

deflnitlons. At firLt let me say’ that the te rm "comrres-

"of 5eoondary 1mportance as 1* cannot be ubed to oeflne

'the two olasses of englne in quesflon. All interndl com- .|

'-“bustlon engines operate with oompro551on. It is m rely

'?a question of the relatlve deéree of com}reSblon.

if= In order to well represent;t”e phenomena taklng plaoe,ﬂﬁx

‘i;nterest I Would 1iko before de—"'.'

ag -

;’inside a cylinder of an 1nternal combustlon englno ,IL%QM!




w__cupied oy the igni“ion folLows the 1ine mb and from that

WA daah 4 ng_'\_.n'l-u- -F'n
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I W111 first taLe up the cage of the Lenolr enéine as an

'example. Let AR be 8 line representing the piston stlokeaE
Let us represent by ordinates above these ‘lines the pres—'
Bures beginnlmg from vacuum Wthh vacuum is represented
by‘ABa The atmospher1c pressure llne would be represented
bj the line abh, At the moment when the piston is at the -
end of 1ts stroke 1n E%moving towards A uhe pressu;es Nillf
be less than etmospherle preseure, beinrT reoresented by t‘ne"'-f‘5
Lline bm- and reuresentine tha+ noint of the strokt at whieh
;the admlssion ceases 4nl Lﬁnltion is'effeeted. At thls ‘7
fpoint m_the plston possesses a . comparatlvely hlgh speed and '
';the plston speed 1s Jn fact reeresentea at any part of the |

'=stroke oy the pregectlon of AB_of an obgect startinrr from

1 ® and describlng at'a ”enstant seeed +h'
BD& I now foitjefg; I

'fcomhust1on occurs{'w

nce m n'

f on Eﬁ durinrr the-same neriod of tlme. It can be now read:ly:

The Lenoir engine{eannotftherefore;

engine in Whlch combustion occurs under constant volume..» jj:}

Weitner is it nosaible to conbider 1t as an’ engine in Whlcr
' comoustlon oceurs under constant pressur 'slnce the cur

1:represent1nv the pressure durin* the period of time oc~

.urﬂ. ol 'h-tz"nn'r"l’\n'l

_0111"‘\1?9 w'h'lr-'h I‘el’).—l”e;ﬁ_en

{helf circunfelence S

& st o beans T T
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~the law of-expansien of gases, until the piston has feaCheéj
point Q, at WhiPh point eXJauot taVes place. |

ev?glt is the etudy of this diagran which hao led in-

HL

' vestlwator to oecuwy themselves with the redllzatlon of .
meens permltllng a betler utilization of the heat developed

by the combustion, by obtainLn~ greater exnan31on.:

o Two methods oresented tﬂemeelves. T1rst tryfng '._. 1 uE
to obtain the condi lon oi expansjon takinv place in a B
:steam engineqoy doinc Wofk flom the very beglnnjng of the
plbton stroke, caupinw'the wasee to. burn from tth DOlnt _,f

up to a certain point of tﬂe piston etroke after whlch

".' tne gaeee would expand while continuinm to do Work

It is thls type of enﬂlne;whlch hap Dbe en dealwnatei L

'rj undef tne ‘terms of "conetant nreseure mOuor.‘ : Thla et—

:'.Dreeeion corfectlyfrepr Sbnbs the phenomonahxhlch 1t iij'}

"1ntended to troduce in_the cyllnder and whlch as a matter f;

of fact takes placa nedrly as 1ntended.

- The phenomena are reproduced in Plnure 2 1n wh1ch the

Vsame notations ars. emﬁloyed. B tnat le to say at the ﬁimk@;
When the plston is ar tne verwe of beginnlng ite power .gf:e

stroke, the mlxture

[s ddmltted at a prespure Whlch 1e above~

;atmeepheric ;preesure"=

_i ultaneouslj.gf

'_The admlasion continues until n at a very nedrlj con-

'_stant nressuxe, Whlch preesure is the one given by tne tank fl
or the pump feeding the motor;l In this case ‘the. period.of-
'tlme occupied by the comoustjon ie much gredter and can be

measured from_the hal _cjrcumference by the are Bh’ Onﬁl'




el 31sts, accordlng to the principlu laid down by Beau dL_: -:.

'"jJspeed whlch 1ncre@ses vrea
'7rduced. s the plstan moves at k! vpry slow smeeaf'

' 'u:period of tlm? requlred for the comhus+ion is represented

;:;the start and Lhe wm' .
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_dl@gram and the didnram obtained in a stean enwine.}'ThiB

dldwram reorﬁsents the mode of operation of the Brayuon

englne.
‘The second meang of causina com%ustion to do work on

“the pi“ton from tﬂe very beginnlnw of 1ts stroke com-

Rochag, in 1oca ing the exrloaivﬂ miwture in a closed

_ chamber of well defined volume 1ocahed behlnd the PlStOHi?;

'dnd lnniting the mlxture befofe»the motlon of the plston

:'begins

ifwhen 1t s sneed is zero.:i Figure &ives'an

'aexpldnation nhenomena resuliinrr from thls node’

'oneration. ”AtrB the'pi ton 5need s zero. The comhustibleijﬁf

i:gases storPd be_ ala} ihe niston (after having bﬂen previous-:;f$

-ﬁr ege bed bj Bm) hurn at af?fA

-

.lj comnres ed ﬂo - 1_;4.

, th higher the ﬁressurerpro_.bﬁ,}

jgby the lunwth Bn'__comoustion wilj have bupn complpted
‘”,whllc the volwne w111 nOu-have, 80 to speak ve;y muc

& changed. ‘The press xm reacth w111 be con31derabl éﬂ 3ﬂ

1ast1ng almost durlna the WhOlb étroke'of the pibton*‘that
is until the exhaust beglns at q, But PxneriPnne has ahl
that thPre wa.s stilj a further advantage in cauuing combus'ruw
’ tion to- take rlace under 3 volwne as constant asg possible.  €?

To acvomnlloh this result EX}erinﬂnters have been led Lo’

cause the ﬂgnltion 01 the mjhture to take nlace Pveil




- :A¢ore the piston has materldl]y progresaed in 1ts power

enmine for inst”noe'

J(sald to be un

uhp pl ston has redched the dead caenter, in such a manner

o hat the ignitilon will have been completed before the

~piston has materially'progréssnd in its power stroke,

Flgure 4 1ndicates how these pheromena take place.'

In Figure 3 the perioﬂ of time occupied Tou the 1¢—f

| qlhion is meabureduby:the anglt BOn" thls sane dngle on :

:7 Wiﬂure 4 is 10ﬂdted 5®‘as to includ? between the p01nt5

m! n' the point BJ Gmmbustlon is’ thereforp comﬂlpted be—

'panti y Eh' 3 what 13 termpd early ign1~

'just analjzed:T ;ﬂures 3 and 4)._ One may obJect that :

_the Lenoir engine .operating without nrevious conpresbion

of the combustlble ﬁlituTE, should dlffer'from @ Brdvton' $j'm

*f:j
pressurp)

., troduct1on.,,We may thenﬁrepresbnt What takes pldCL by i
‘Flgure 5. This fiwure Judging frcm its appearanoe,
'_1not anjthlng else bUb the rﬁpfoducuion of Flﬂure 1 in.“fup

 Wh1ch the atmObnherlc 11ne nabses below the point Ma Gqﬁ

the Lenoir engi e toithe mode of dperation‘whlch we have

in which th' ignitic »"of the chargp B

Els'accomnltshed-afttr ite in—df-a
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ustlon.takee olace during the neriol of tlme m'n', durw'
ing which the volume of the cyllnder has Jncreaeed to al-

- most double iTs-orlglnal volwne. It cannot therefore be
:stated that comouetlon takes place under conptant volume.

It doee not take place either under conetant oreeeure.

"Yet thle moﬂe of operation which brinds s back to the _ :i
| 50 1mnerfect arxangement of Lenoir ie nrecjeelj the one- -
Whicn takee place in the cage of the Selden engine when
'timed Lgnltion 13 efjeceed by means o* the‘snar plug
‘_Whibh has recenulJ been emnloyed to operete this enalne.e.r
‘We~may alno renresent in a moet strikrng menner, S

'”‘the maJor dlfferencee Whlch dl tinguleh the eng:nes in 'ﬁ

Whlch combustiOn uakee plece under constant pressure: Prom :shé

__thoae in Wthﬂ coubletion takes plece under congtant volumef'tj

*nrand for thie 1t is on1J neoeeeery to take'gnto acoount the 'e‘i

work absorbed hy the comnresp{on oF the cambnetihle mixturere'
ibefore 1ts vombuetion._ Fﬁmure & brings up these dlffer—fnr‘
ences. In the englne in which comouetion tdkes place underf;*f
g constant preseure, the ectual woﬁk produced is repreeented'
by the surface Ad £ which is the dlfference between the ;'1'"

work performed by tle woﬁklng nibton A d c D, and the work

tor the pump A.c C'D

f%the enginesbin whi’hfcombuetlon

takes pldce under conetant volume the Work nroduced is

the dlfference between the work done on the worklng piston

& 4af E; and the work required by the nrev1ous comrression

Seag
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of the mixture A ¢ B}f The two vrinciples which govern
these operations are vejy differenﬁ. It is not there-
fore suryrising that'the'fesults nroduCEd are algo differ-

ent. This difference is shown quite‘welj by Tigure 6,

. ;whlch shows that w1th combustion takinrT place under con~

: stant volwnes 1t has becomo POuHiDlL to obtain tOddj an
~amount of work almost double that'obtalnﬂd in the case
E;Where combuetion takes place ‘under conatant pressure.
lAnd,lndeed, it:ls only slnceruhe worL of Dieéel and in
_.factfqnite reoontiy,}ffom a praotlcal po;nt,of v1éw, |
that it has beooﬁe'possible-to_Bnrn'undé}'a greaf‘nf85$ure
"comnanable'touthot:obtéined in énnines‘ﬁn wnich combns-'
-a'tion takes nlaoe under constant volume,:thdf it has be-7‘
cone pospjble as: I have alreadv said to burn uhe domm
'bustiblo in a progrebsive manner as 1t 1s 1ntroduced into

;;the cjlinder and during a’ very short fr&CulDH of 1ts'J'

”;{istroke ECK as to make POSulble expnnslons comoarable w1+h

‘fthe expansjonb whlch are becured 1n engineg in whioh comw

1bu5tlon takeg nlace= nder oonstanf volume. In 5umm1ng up,

W;_;the difference exibting betwepn th_‘Selden engine and the f:;.?i'

;j:enginos Whlbh are at thé oresent time.use
Tl~they can be characterlzed by the fOlLOWln" points.fm_ B
| storlng of the charge behind the. WOFkinW Dlston and
-,ignitmon of Lhis charge by early 1gn1110n in such manner

'that combustion is completelj ef c ea before ohe plston,

| which is 0F0551ng at this time 1ts dedd center, haS had B

on automobil&s,-




oredpure lo not reaohed at a dedd oenter and as thl oon#
e oltion 13 1bsolut91y indlbpensablp and neceosary to ob—i

;tain a ﬂood efi101ency 01 enginos 1n whloh comhustlon o

| fl‘which is to prevent the temperaourefo

;fact practloal results have,shown‘

'-?combustion onginos op_~

- 2100-

itime to métérioiif:vary the volﬁﬁe“pf’the_oyliﬂder_in_-
which combustion takes place, Thiofmodo ofgoporatioﬁﬁh;
in 4-oyolé_is the only oné as I have explalnod in=Qﬁés-fﬁf
tioﬁ number | by medns of: whlch a max1mum pressu?e |

¢ an be attaioed at the tlme of oomoustlon Wlth a mlnlmum

of ﬁachlnlcal oomplioation.- Al] obher types of engines

| using pum@p to oomoresb ‘the mlxiﬂg nrevious to 1ts combug~ |

Ction cannot enter lnto tth class., The polnt of maximum

"[ftakes olace under oon@tant volume the engine using oumps f“5'
-'1cann0u enter into the sane’ oldso., 5i?o*51 o
Returnlng now_to tha queSoion of water olroulation,'”'”"ﬁ :

;:I Will say that the c:rouldtlon of Water the obgect of

fthe_w&lls from

_roaohing too hlgh a degree undor‘the‘act on_of Lhe heat

fresulolnw from,the oomhustion of th"mlxture, must be the ﬁf;i;f

most effective the lBSb the expansion of the gases after

burnlng. Thus, it ca be conceivoa, and as 2 matter of

that in the;

oase of

ingtunder oonstant volume ,where'i”

l—iall the work produced 15 oaased by'the expansion of gases,

_othe coolimc of the wal1a need not be as great as in the

',engine in Whlch the work produoed 1s only partly due to

‘expdn ion. This p01nt can belmore edsily grasped ir. in a; b
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oombustlon ennlne operetlng at cons tanf voluﬁe ;iénition is};fﬁ
1 caused to take place late 1nsteed of oausing 1t to taLe
.place at: the necessary time., The operatlon of-an eng1ne=
:effected in thls defectlve menner resenbles verv closely
' _that of the Lenoir englne, where the pressure, during the
| combustlon, varles at the same time as the volume.' It 1so'
'resembles olosely thet of a combustion engine operating

' under constant pressure since combust:on takes place dul-.
_jlng a fraction of the plston s stroke.a'r;rﬁ.ff s

The water ciroulati

f”ﬁ”from.the very beglnninglln “the constructlon of gas enginese'?‘°

f is therefore much more necessary 1n the case of englnes ofﬁ

.the Breyton and Selden type ‘as I have just exrla1ned.~,0n

_'cannotﬁthhrefore understand why the Selden engine is not _

1 provldeduw@ﬁﬁ.some’kindfofnwatsr_Ci?éﬁlaﬁio .

-MIT AT Py 55 P. M.‘SANE PLAGD.eJ e
 saun PARTIES PRFSDNT. S  ,“ - o
I have thought it pecessary to voluntee nefeb0ve
bec i ' ﬁndging.fromflf?
_ . e £.:7-1 mne hy he"honor—_
‘¢able attorney for the complainant that I hed nor L ‘
made myself suffioiently clear upon the question of olassi-'n{i
rfying motors into:. _ : ‘ e
<:ﬁotors in whlch combustion takes place under con~

‘stant pressure

Lk ya}
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Motors in'Which'nnﬁQUBfion takes place under con-
stant volume. | |
I trust that T may be excused on the ground that
previous to my arr1va1 in New-York I had-no idesn whatever
aof the sort of question that would be addreseed to me.,
| Besldes, durlng the two and a hdlf hours that have
'Just elapsed between the time set for the hearing and
15the actq_nl time of 1ts beginning, T have had the pleasure

: to notice,'wtheiglan01ng through a treatlse of Dugald

' Clerk on gas eng‘nes,'which happened to lay on the table,.
! 1;Lthat T was in acnord With his ideas on the " subgect (Page_n:
‘?29) Wlth the exception, hONever of a slight difference |
-:of opinion concernlng the early gas engine and about whlch
'I have glven reasons that I belleve justlfy their exclus-'l

3‘ion from thls very 1ogica1 clw551flcation.-
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November 13, 1906.
UET AT 10:40 SAME PLAGE.
SAME PARTIES PRESENT.

”First question asked thérwitnéss at 11 o'clock,

E XQlGQ;l T have asked'vou a very 51mp19 quesgtion 158,

Whlch is as Iollows" "Fbr examﬂlP was not the 0tto engine

-you had 1n 1878 providnd with a water Jacket for noollng _

pu'rnose? " Ts ndt the First part of your answer to this
questlon 168 ‘ag’ rollOWS':iﬁTeB; evidently, and-no one
hag ever doubted 1t.7 Is not -t’his'ansﬁéf a direet
‘;ianswer to a well deflned question°" -

"¥j_A_ Yes, Jt is tne answer +o thg question but I

   j Wanted mo montlon tne Ouhcr mattnr Which 1 aftefward re~ '

":fnrfud Lo.;'

XQl?O._ Have you not been told that you ‘were to answer -

.my questions directlj and not to volunteer'thaorips Wthﬂ
"_are no+ dlrect answers to my questioaﬁ.9 '
| A, . That statpment was n908331ry at tne end of my
‘ansﬁe “to. 168 to enabJF me to ﬁrooerlJ answer question &,

— Wﬁwhlch would,be put torg‘

XQI?l. Have you eve“ been a Wltnesq in a suit and

eross. examined by an attorney?;
A, T have been called as an expert in Franoe Which
corresnonds sonewhat to the presen+ examlndtion.

XQl?E- _Dohyou hot‘understand_tqat1wh;le,testifying

_géffégggf;j



R duce,new,maiter,'whlch ig ;rxesponslve._'

: because tne“wltnqsb de
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in thils case Jour duiy 1s to answer.ﬂy questlons, and to
give direct answers to the questlonu I ask you°

A T fulLv understand my duty, but I dlschaige 1t

“in such a manner as. to mogt clearly set forth the facts

: relatlng_tO'thib cash,,iﬁuﬁi

‘ﬁbmwlainants'couhSEI ﬁow request defendants'-cownse

~to 1nstruct the witness, ag the witness does nof rJ,Irpaa'a,r

to be familiar witn the practlce on cross examination
in Lhis COUHtTJ’ that the answers of the wi‘ness should

e respon91Vu to the crosb Ques+ion asked and not intro- .

@ounsel for defendants states, 

_ undef oath that he u:ader‘stdndq tha+ he 1s=under oath

and that he is making such answers as he deems proper.rfbi“‘

The eapldnation which he made in dnswer 168 st glven

A becduse oounbel IOT comnlalnant had been examinlng him

S about uhe two types-ofLenglnes thﬁrein refcrred to and

med it his duty to. clearlj set

forth what by

comhustion motors 1nto such clusses.:

Counsel for defendantpfuluher states that counsel 

‘for Pdmplllndnuk qu not been cross examininﬂ the W1fness. g

‘f,on matters hroughe out on the direﬂt anminafion and that ?

jiat Lhe wiuness ia;l;%f




:‘ J Our‘ned bu.t ha‘

5 f}ﬁ;minutes to two hours dnd a halfqlat'
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he has warned and that he now . warns %aid counsel that
he will insist that the w1+nesa has beon made 8 Witneas

~for the compliinants.

“ounoel further prOUests mualnst the unwarranted

lay and 1ength of time oonbumed so fal on cross—ﬁx@mina—

:tion and” oalls attention to the fac hat since the”;'

z'crobs ﬂxamlnation commenced counsel for complainunts hasf;f-*'

‘:ﬁnever commenced at the tlme to whicn the meeting Was dd»ffﬁ'

‘itﬂout exceotion been

;Aof tho faot that he is awaro that the witnesq deslred to,i

_Hand thls in ,plte

' gsa;l for Europe ldst Thursday, November 8th za,rui:-nc.mr__r-;,__.:.,-.-.'»:'i-ﬁrE

‘Ttwishes to sa11;

bmpldinanuS'.GOHHSBI_Galls.atLEHtiOHVtO the fac

_that this w1tnPss 13 bein

ifin the Wronoh language 1nvolvi

: questions and answ@rs from Fnéllbh 1nto Frenoh and back _'"”'
b s |

'into English i, order +

speak or und stand or read the Engligh 1anguage at o

;:1east in suoh:a'way as to be able to testify. This",;fu
method adopted Wholly by reason 01 the Witnesq' 1nab111*.dm

t'_ln thls resneot has inev1tably caused delays.and effort

examifed and cross °Xamined .w‘_

'ﬂjthe;translatlng of. allf”.u

4




"‘ﬂ'gwas teketho transldte'the 1rreeponelveff
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having been meﬂe to proceed durinr the. entlre worklnﬂ
day, 1nvolvinIT tranelatlon 1nto anliah ef each day 8
testimony, a woﬁk of four or flve neurs usuel]y to be
- done between the nours. oF flve P.'M. on one day. end 10
A.[M. the next.l Thet Fomplelnents' couneel and Exnerts.
';’are Ureatly handleepeed in thle whole matter by the- |
neoe331ty of makinv the record An Freneh and that lt ig

'physically impoeelble to Droeeed w1tﬂ the exuedlulon had

,_hln this matter -end Lhat the statement as to a deley

V'Jof two hours end a half eaueed by comolainante“ counsel R

‘_,...' i
t

'”Rtelj mlsleadln Z5 ae bY consenb necessery tlme ;

f$.=w1tnesa, Number 1@8 Compleinante' counsel belnc unenle

| ‘erto proeeed until the technlcel answer::as been aetually '

.traneleted.@;_q.ﬁ

Mounbel for defend

5_'eross-examinetion-are 'Tng conduotedﬂin;ﬂrench at the |
'5Tedﬁee£'of'MrJ 9. R. Betts, eownsel fer the compleinants-
'“f;that before the examine&ion commeneed couneel for -

'defendemts suggeeued th

\

pjilng an intei,weter be adoetedd

Gowneel for defendantﬂﬁow requeetﬁthat the ﬁommieeloner;j?V-

d351nnate an offlcial 1nternreter. _5=

With regard to the delay, Couneel for defendente w1shesf 

A to state end charges that there is an: unwarranted delay

Statee that the examinatlon and ;{Qrfw

t the regular practlee of employu,ﬁ;-l




o ~167 - | - 7
in uhe part of the complzinants. Thét yeS£érday,'about
11’45 cownbel for COleiln&ntS refusad +o procped further
tlntil he had d translatlon made oi the answer to ques* |
tion 1b8, that an adjournment was then taken until 2 o clocx.'

' That about 2 o clock counael for comalalnant sald that he:“

'could not h3Vu the transldtion comnleted until ahout Q; at
'_which time he agreed to. appear, that as a. matter of facu_he‘ivé
did not appear until 4 50 and then stated that he dld not o
| intend ta croas examine any furtner and +hat as the “fI lff*;i

record Will show d1d not cro s-examlne,hlm. Q““~;._j-' N

i 3 Gomplainanus' counsel states ?hat the transldtion % S
: of the very technical answel referred +o occupied by |
LePontoma, who has been acting as th"'offlcial transla—

tor Of this teStimonY flom.the time djournmenu was- ffi

*.55ilfness;i!-
wer, ‘which he-then did con51st1ng 01 the last paragraph :'””

thereof dnd 1+ then bming 43 45 adgournment was taken.

'Vthiguwitnesg shall-cggmence at_tan_ 0'c10ck each day un“




1'1Psq.;_to personally instruct the wifness;as to:hisr:””

:ﬁ;;?;the quest{ons dlrectlv:a-

-108-

- one o'clock, recess taken until twaofclbck'to oontiﬂtéi.
to 4:45.each day until, th@ testimbnﬁ'of-thé.wi+ness is
‘completed exclusive of Sunday, and on Saturdays Trom ten

_1to halx past one.

The Rtaminer Btates that w1nh the consent of counsel
‘_for the. reapectlve partlps, he aopoints Leon LePontoiﬂ'

ﬁ.ilas 1nternr9ter, T

(Complalnants' counsel in Vi@W’OI the sithation pr
"sented and the refusal of defendants' counsel to 1nf0rm

;}the w1tnesa tnat the answers must be respanszve to the

,question .now requeats the Commissionerr John A. Shlelds,,:i 55

"dutles in answering cross questlons, and in partlcu

that his answers must be responslve to +he question,

_ and must not contaln volunueered 'Ed irrespon51Ve.mat—'

T ‘ ] e L , ‘ _
The Ex¢m1ner 1nstrucls the w1tness that he must answer

_put and in accordance with hlb view of the matter.




| | 1m0,
XQ171. Who called jour ettonfion to the book of
Dugald Clerk on "the gas, ‘and oil englne" (publlshed by
John Wiley & Sons New York 1904) and whlch you referred

L to 1w answer to XQloB?

A, T found it 1ying on the table and merely 1ooked

; :over it as I stated im my answer to XQlﬁa.

L XQlTE.i Had you ever seen this technical Work of Dup

gald Glerk or any edition of it before you found it 1y1ng

on. the table yesterday ae you say 9 | '
A. No, never. "d;o53 =f f‘7+~j f:,r; '. - Vﬁfin'
KQl?B. Did you dlscuss this work of Dugald Clefk '

irc;”with any one before you gave your answer to XQlﬁB?

A m'o. :
g : : S e ; lréo,d - :
XQ174.r Do you understand or can you xxznn technlcal

. Engllsh eufflciently to undelstand accurately that book
”5of Dugald clerk in English° | 7
A,f Yes, I can folljw an English technjcal descriptionr

"in a general way and more’ especially when this descrip—

:f C:KQ175. How did you happen to turn to the particular

page No. 20 of the Clerk book whlch you have referred tom

"in answer 168? 7
;_ By merely 1ooking over the book and I made a no te
ri:of it, | |

X017 6. There are no drawings for page 29 of Qlerk

1f

S




o eumdey.

‘:';teA?i;

”*gjrand al_q_becauselof the moxk that has-been. done O 1nterna1

m?j°icombuetio{

| ~151.
A.  The terms are almost Prench.
1 P. Mo Adjourned to meet again at 2 P. U,
Met at 2 P. M. pursuent to adjburnment.-
339175; Beferrlng to your enswer EtY 158 did you diSCUuS
N the. subgect matter of that angwer Wlth any one before giving
it on the recor&?

A. I dld not epeaL to any one about 1t. I haok maikﬂdx

had studied the matter'forming the base of that answer om ?

XQl?S.,_ Bld you dlecuss the subgect matter of that

5'anewer leaion either Seturdaj November 10th or sunday, Novem-‘t-j

fff;ber 11th,

I,;ave not dlecusseefthe mattel Wlth any one.. _
3 Cprint. e
EQl?g._ Have you ever publlehed 1ﬂ.ixxnnh any dlecussion

*e}-relating to the subJect matter of that answer*No. 1689'

‘A I have not wrltten or puhllshed anJ article on thls

but Iknow this qukstjon as I etudied it pract:celly

fenginee.r I have b en compelled

-:'yet:etudy 1t after the first questions that have been asked

me. on,thls subgect .80 ae to ‘B up my ideas on the matter
‘possess ' ,
im a precise manner and I haxn thls subJeet very clearly

= Lat the present time. o

e

0 mofe thoroughly"




& - :ity upon the. subgeot mattei covered byﬂ'

~152-

XQl%O.f' What printed work do you recognize as an author-
1ty upon the suogect matter'covered by your answer No. 1689
A. . Quite a number of books have been publlehed on
the snbject of internal combuetionfmotors.- Every author of
. jeourse has. hlS own interpretation of phenomena but all the-
“different opinlons are of course eubgect for discussion. I

_Summed up. '
have XEEYWER in my anewer the eetual state of the question

and euch as’ it hds been establlshed since a very 1ong tlme. |

| XQIBl.e You heve not. answered my XQlao whlch esked “you to

t“state whé"tprinted work you recognized if any, as an author- o

jour‘anewer Ho. 168?
do mot .

-A’, I recognize any ome as en authority on.the ques—'

dtion,ee the varioue opinione ere subJeet to diecuoeion.'

XQlSE.f Then in your op:nion the claseiflcation of

{xinternel combuetion enginee is, not yee;definttely determined?

| f?AQi. Yes, this ie a part of ‘the theory of 1nterna1 com-
_1{oustlon engines om whlch every one agreea, with the exception
Hi?hkf elight difference of ‘o 1n10n on.secondary mettere as I |
:heve stated 1n.my anewer ﬁo question leB.= | |

‘ EQIBS.;T‘ -

and publlshed hls viewe im French on the subJect of claesi—

5{Is tbere aby expert authority wh"rhas printed

ficetion,of 1nterna1 combustion engines and whom you

recogniae ap an.author1t39 _— '
ﬁ nmxnx ean cilte the name

: . A. B No,.I can not. eay that‘I xxxmgnxxn Hnyxmﬁlxxxxxgnxx
~.|pf any one having written

R | naezngxxexen o book on the subgect,‘fOT I do rot remember

*sf} the namevof the author of the numerous books that I have frf




o “"1-Ju- ‘
- Im a general way
Jread om the subJect, hnkxnxiginaiix all experts agree on_thls

subJect and 01311 himself as I have been able to ascertain
1n reading part of hlS book yesterday,is of the same opinion.
XQ.184. Dugald @lerk in his book you have referred to,
throughout distinguishes between engines 1gniting the -

charge without previous compr9131on and engines igniting

——sm s

‘the charge witb previous compression, the compresbion re=

 :ferred to- being always that '}a

"atmosphere. Di_you not reGOgnine that there is such a. dls- 

_'Eincticn? o

iifSuclfa difference does-not”possess the 1mport—=: J'ffi

ance whic

seemsto'be attached to 1t. It is merely a qus 'ri;'

questiom of. where you place the starting peint. This

whole di cuss;om‘5 1 be bettez generallzed_if the abso— :

' lute waauum 1s consideredhlgfthe starting point. Thls

R - temperature;
S| same reasoning applies to the questioms- of

“are . . based |

eThe theorles regarding these quastlons nnntalways xnxnxin L

omi . a, ol being - ‘ - - ?

fnxkthé_abgplut '._;_M;the starting point.[ : e ;
o Xglaﬁ. CRF RO - samo . . . o -

:ic{mobpherac-pressure as “the quesfiom BUpPoses and_anSWéffig"
;,,;,XQ184? *EF: L *::ff* - '”*_“jff‘"*

A,f I can answer this questlon in,stating that Clerk

| cnmmits a slight mlstake im his distinction.and to de- 'n,ff
- bring -
“.monstrate it I merely propose to ;Ixnk a motor (with

prev1ous compression ) at a height superlor to five 3;;§1q]ij




. 1 7 not?

2qf'we endeavor—to f ee t

”'iphenomena are’ al

5'7and stké&wtbe

thouaand meters, for instance the pressure at Wthh the

w1B4-

mixture will be 1ntroduced im the cylirder'will then %
be 1ower than the atmospherlc ﬁfessure, considered
t the sea level. . i 

XQlBﬁ. The absolute zero you 1eferred to im anbwer
184 as being the. startlng peint om which the theozles

are based is merely a theoretlcal starting point 13 1t

The study

J establlsh a better term*of comparison hetween phenomenaf

'emdary questiongﬁ Whlch might rsnder'their general   *

flfinspect1om more compilcateQA

(5]

{  fun°ti°ﬂ:TBPTesenting'the progressave develepment of the

'njglute zero can bs absolktely determlned. A P

N xq1av‘

anawer° f--f,if;;*f*-*f

- Ae ¢ T will answer
ik CBan,, r“&ﬁ [1r8

' whethérny@uﬁ&gakma$ui$miﬁ@m TR infiniteﬁmmuugninvb@W”

T T Y
ﬁ

inﬂnx&xx of natural phlloéophy Zork im.order to'f_"

'ought back to what is ealled their
: o~ The L -
d 1mdry ordlnates. mmzx absolUue zero is no- more an 5'

 -_Caﬁ any practlcal 1nter ]

inflnlte? does\exist. ;_.fj -

teaches us that

m;as much as possible of the seec- .

or- more obscure.,* R §
nalytlc algebra, the S

'"7abstracted word thah the absolute vacuum ig.. The abso-f {hn~

combusti'

#engine i

:ﬁ%be started'at what you; alIJthe absolute zero?inﬁthe last:? 

this questiom ??zasking yom 1-_;_iﬁ$

v Yo bl batn




'-fwitb compr6351om previoue to ignition?

, ﬁﬁ i»i}%- _-

ignlte the cherge at a pressure whlch is above atmoepher-?ﬁ;,*

ic preesure and With comnreeeion previous to 1gn1tion?,;¢f

Ay , In the Brayton motor the mlxtuxe ig 1mtroduced
' . 'above -
‘1n the cyllnder’et a pressure whlch 1s‘_ __U::

'Vﬁnixkkx atmospheric preseure. g This pressure'is tﬂ:)'l:-e.'i.m-__;.__A_'-”=

*4 by meene of a pump whlch has previously jompreseed

'=the air of the mlxture in a tank at a eultable preeeure.;‘{

,Ignition is effected at the pressure possessed by the

gases after'thelr 1ntr4ﬂuctiom im,the'working cylinder

-.'Hﬁéwefliéﬁi; e

YQlQO. o Referring to the Otto four-cjcle englnes

;_used in the Panhard auiemobiles, do they ignite the cbargeffﬁ;

at a preseure whlch ie above etmospheric pressure, and .

SV

- —155— . . . ,l
fxelee, | *Eeferriﬁg tdrqﬁe;rendir'éﬁgines as you . !
3have kwown them, do they igniﬁe'fhe chergeﬁéﬁ a press; o
ure, Whlch is never abeve atmesﬁferic pfeeeure, and |
‘qithout previous compre551on of the eharge? - E |
‘_;_A.. Ignition tekes place at a preeeure which is im- -5. ;
ferior to the preesure et Whlch the charge is intro- 1{: :
duced im the cjllnder,ln the case. of the Len01r engine ? s
the pressure of Xwkx edmlsplon is. thdt of etmoepheric‘521i o
ﬁ;pressure.;,::;‘ | _ '! | _; : | ;_ : Lo
i KQlBg. | Referrlng to the Braytonwenginee, do they fl?ﬁ ,




- ',.}_rzﬁ-_-

‘A. : In the case of Otto- four—cycle engine;igniting
under
is’ effected mnxkhﬂ mo

raxdem various condi-

tions of preseure, Theee preeeures depending om the’

'_amount of work whleh 1e required from the engine. 'ThESe

LoLrarel o :
preeeureeix.eVen and very often imfﬁxin below atmospher—
all :

~ric pressure, But in nid ceeee the mixture has been
' previouely compressed behind the pieton. "Thie folleWs

"from the very principle upon which thie claee of motoz

is beeed. (See exPlenetion end drew1ngs 3 and 4 shewn :

'.in.anewer to queetion 168)..

Xngl. - In the Otto fou;-c“cle enginee of the |
Panherd Compeny as actnally operated ie not the cbarge

i,at the mpmenu of ignition at a- preseu e,above_etmeee;‘f‘

' 'nm_phe1ic preesure? -

pf*lgphericlpreesure. This dan Q,ﬂ Ieddily”

1'_Cﬁ.£. iﬁ I have Just anewered that the preeeure at’ the

"ﬁetime of 1gn1tion ie extremely valiable. ' In the qﬂese of

. running
-powerful enginee running w1th very emell loed endkvery

Velowly I have often mot iced by diegreme teken thet thie

'presoure et the time of ignition wae below the atmos—

ﬁ
mtxﬁhxxxxxmx the quantity of gae introduced ixxxxxmxxx
xmziix at the period of adm1551on has been 80 small thet'-
B durlng the compreseion etroke it cannot e compreseed-
tﬁ etmo.spheric preseure. _ -' | |

Adaouined to @ﬂeeda Novemher-14,»i9063 at 10 A. M.

deretood Since O




_-place, same partiﬁs present.

obserwations that I have made in my laborntorv.= . Re-

‘Whlch 1w requlred of 1t.l Thls power is 11mjted on one hand 
‘by the max1mum whlch can be: dellvered by the motor on the,

“other hand by 1t5 mere ope;atlon-w1thout carrylng a load..

”?1ng anj 1nterest whatever.

| -15W;
November 14, 1906. '
Met at ten o clock, pursuant to adjourmment, sane

the
XQ192. Do you mean to testlfy that auLomoblle

engines. of the Panhard uompanJ as actually rsed in operat#
ing the automoblle VehICIBS in general use ignlte the com—.
buutlble chalge whep it is at a presaure 168u than that of. )
the surrounding atmosphere? | |

_ result
A.  The gtatement that I have mode is the xxaxﬁm of

ferrlng now to the questlon JUuL addressed to me, I can
: the motor  delivers the power
gay that on an automobilm?khn MHXEx$xkhﬁxXEXExxxxthxpmmEx

the power reguired-

The pressure at Whlch 1gn1t10n takes place is, ﬁheref01e
a dlrect functlon of the power'whlch 15 to “be dellvered by

the moTor.- T have not ascertalned whetbal or not the motor
' the ' ‘
_being pldceu on a vehicle Xkix press ure_ at Whlch 1gn1t10n :

_takes p]ace falLs 5ometlmﬁé below that 01 the atmoaphaxe._
; ot :
I Will add now that I mxii COﬂ&ldeT thls'

- Geunbel for Complainants obgects to answer as mot

belng regponsive,

/FOL938. XQl9%Z repeated.

R

T e - s
&, Thestatement—timt—Tieve madte—is—the—resud

1
=l

i

@01nﬂ'ab prepent—____ R



S

o bustion englne, and was t

~1 58~

A, I have never intended to state that -in the case of
the Panhard—LéwﬁsSor aulomobile the ignitien of the mix-
ture 1is accomplished in practicé undef‘a pressure below
that of {the atmosphexlc pressure.'

FQ194-“T What has been your practical experlence
with two-cycle internal combustlon engines on vehlcles?

VA;:_  I have never ekuerlmented with two- cycle motots-
on ﬁeb1cles, but I have experlmented with them in Wy 1abor~
atory as I also have done with four cycle motors.l, o -

XQ195.'ﬁ7 Do you not kmow that two—cycle 1nternal |

combustlon engines hdve been used and are being used on

.automobllas?

:A, oI know of 1t, I also know that Sfeam'motors_

“llare used for the propm1510n7bf'auﬁ@mobilélvehiclES.._Thié L

ffdoes hoﬁ proﬁe; hdwewér,'thét there ig.any point bf‘simiF_

larity between these mo+orsL

XQIQG.. Do you kmow of & vehlcleﬁ which was called the

Roger:mehicle and drlvenhby a two—cycle 1nterna1 com-f

at vehlcle uﬂed in FTanceO

It hdS been used in Wrance.‘ This type of dutomobile has

not been in use as far as I know for-the lagt ten years.

I cannot tell whethe? the motor mounted on thiS'%ehiclg

iwas a two-cycle motor or a four-cycle motor..

 Bea.

 1fiiAL7 I have heard of the existence of the Boger vehlcle..—’~ﬁ{3“



'f*nal combuetion enginee9

~159- o
xx88x

X197, Was'the'enginerknown a5 the "Benz" engine us-
ed on the Roger vehicle in FT&HCGQ
A, I believe that the Roger vehlclesthat I have seen
were equlpped w1tn a Benz engine.

XQlQB. Were the Benz nngines whlch you knew of - ae N
used on the ROng‘thlCleﬁ two-cycle engines? S

-A;' . No; the motor which I saw mounted oﬁ & X® Regef
7; vehlcle in about 1894, or 1895 appeared to me to be a four-

'cycle‘motox.

_X0199. ” Do you not know that Benz two cycle enginee
';-Were used in France? ;*“'&f e '
‘ , two— cycle C '

7 A,- I know that Eenz\englnes have not only been eme
ployed in France but even constructed there. '_ .

YQEOO. - Do you not know that Benz two-cycle engines

.e(whloh youlhave just testlfied were made and used jn France)
-_-were used to propel automobilee? _
: A,; Thls mdy be qulte p0581b1e but I have never.pald

amy B
kkﬁxixxxk attenuion to it.-'

XQZOl. Dld you~ever tear or know of automoblles made
'fand run in the United sta

; or'“Duryea“ and whlch have been drlven by tw0~chle 1nter—

LfFAJf In my: answer to question 195 I have stated that -

V'I knew of the existence of automoblle vehlclee propelled

{by means of two—cycle motors. The namesof.ﬂlmore and Duryea

are not. unknown to me .

e under—the names of ®x "Wlmor&“ ?'




-}bustlon engines ang are still ‘making and selling them?

—jiabout it.

L
]
|
!

':have ignltiom.in advance of dead centre, substantidlly as‘

- this adwance.i, But as maﬁter'of fact

lconstant pressure. . - _ u'°€?:

£ 160~

connection with automobiles driven by fwo-cycle internal

comhustion engines?

[
|-
|

]

XQ202. Do you kmow the names of Elmore and Duryea. in ;
P - g
!

i

i

A, Yes, I haVo examlned thls questlop at the proper ]
time, The engine uaed at a time by these oonutructors have
not exc;ted my interest for;a long time; unless I am mig-
takéﬁ:this type of motor has not been manufaotured for a |
long time. | | o ) _ _

XQ205. o Do Jou not know that the Elmore COmpanlea of
the Unlted States have durlng the last few years made and so]

hundreds of automobiles drlven by two c;clo internal com— ‘,

A. T am very glad to kmow of ity but I. knew nothlng '

i 7 . ) . . " - . . B . .:_
I XQ204. : On a. two-cycle engime is it not p0351ble to'

in the four-cycle englnesl _
A. f . I have not tudled.the process of rea11z1ng

'mf“oasible

to obtain such advance to 1gnitlogﬁé/fh the case of the two-.
rcycle motorijsuch as they are definedjby the Brayton and ]
Selden patents, which eng:n&sbelong to the class of 1nter-

nal combustion engines in Whlch oombustion takes place at

.

1
I
;
!
B
T
1
i
i




- levele engine):

There exist ihdeed two—cycle engimes

which really, however, belong to the four—cycle type. In
these engines,
| kIslRxetek thedd two parts of the cycle expulsion of burn-

ed . gaees, end intfoduction Qf the fresb combuetLble mix-

ture are suppresued by a ziﬂﬁxﬁxxﬁmxm Very cleVer form of

i mechanical conetruction. In the construction of thscemotors
| the cycle ofloperatlon takes place under such conditions

| thau.attietime of 1gn1t10n the exp1081ve mlyture finds itself,
P_ in the condltionswhlch are absolutely necessary and even
indiepeneable to enable the combustlon to take place under _
constant volume. It may. be, therefore, sa1d that although
théeemotorsbelonge&’to the two cycle type of engines, they

really belong to the class of internel combustion englme in

-.;which combustlon is effected under conatant volume.,f

29205 . But you have not directly answered my

qﬁestion'No; 204 which was whether ox a two ~cycle engine it

lis not possible to have ig 1tiom,in advance of dead centre?

| engine . o
AL T The appellation,(two- ycle mmknx or four- _";T"_xddj

' shown you 1n my last answer, to enable me to answer your

qHEStloﬂ_im,a precise manner. This appellationm needs t0

e completed by some information which'would. ene.ble me to

- know whether you are speaking of an 1nterna1 combustion en=
combustion

gine in whlchlaﬁﬁﬁﬁﬁﬁﬁh takee place under constant volume S

X% Anawer obgected to as’ irresponslve and volwnteered.;j;';

'e“not sufilciently S1eaT . ?“f-; as-Ifhave o




|

B you is mot precise; it is much too. vague to permit me

 _ engines in Whlch it is p0531ble to have ignltiom in advance'

llof dead centre?

_' motors is such tbat combust1on does really take place under

g constant volume.f

LqueStiqm,iﬁ you stipulated the-name umder‘Which the motor,

~162-
or under comﬂtant'pressure. I could also answer your
you‘refer to,is known. This. questlon as formulated by
to answer it im a way which would not lead to a misinterpre-

tation of my answer.

. Xoné. = Are there not two cycle 1nterna1 combustlon

A, Yes, prov1ded that the mode of operation of these

M. Adgourned for lunch to meet at 2

o7 Met at 2:10, P, M.

VP2OV. S @an you refer me to any publlshed work
Id

where two cycle englnes are ist¢ngulshed ag constant pressur

'{U

:A. : I could not for the reaspm thatrtwo—cvcle engine

nay belong in some cases to elfher one of the classes

i(constant volume, constant pressure).




-,iitain that every organ operates normelly and as 1ntended that |-

E tng undef paxtxxuinx conditions°

1 sult- from tre progreselve exem1natlon of the meane adopted

-:for the realizetlon of the motor.-'

-163~
-XQ208.. How do you determine in a speolfic engine
which way 1t is rum under particular conditions9 This
question is asked 1n‘v1ewrof your answer 207.

A. " In order—to determine the way in which it runs

I Will be- obliged to examine the‘motor or- to 1ook at a’
“a
'draw1ng of it supplemented by deecription of some kind.

X0209. ; What would be your actual exem1nation of

exlgting

SRR S . varies . .
-'egﬂ--f- ' The process of examination, thakxxs according to

- 'athe caee. Th&secan not be a epecial means fitting all

.;cases.,, The reeult 1s deducted Rf‘ﬁ-?}ﬁ° X0

i:dxﬁiexexkxnxxks from the chain of conelueione whlch re—_

‘what 1s the ectuel method you adopt to determine aotual

_-condltlons and operatione w1th1n the engine cylinders Whlle

-g‘the engine is runningo t'

ype of motor‘

ielnce in thle ée se it is a Panhard—Levaseor motor I know
that I have to deal with an engine in which combustion ig

effected at constant volume._ The process ueed to make cer-

'i;-it should coneist in running the motor under a 1oad by

any engine by which you would determine which way it was runf

;_ KQBlO. d. In the case of your Panhard four-cyole engines'g‘f

':'ﬁrmeane of a brake and to eet the poinu of 1gnit10n xo as to i




cbtain the maximum powerxkﬁakxkhexmmxmx.eerresponding to
the dimensions of the-engine. Inhthe case where we have to
| deal with aheengine having. new'dimensions;,the‘b~rake test
is sometlmes complcted by the examinetlon of the dlagrams
= whlch conzlrm thc first test and give curves 51milar to
g the one I have ehown in figure 4 in my answer to question
168, | | |

| XQ211. : Dees the brake test yow refer to il answer h:
'210 deterqine whether the engine is runnlng at conbtant
:.preseure or at constant volume? e | '
' A. : The brake ie mezely ah apparatus having for func-t
. tion to measure the power developed by ny motor. It

does not make any dlfference whether thls motor is a steam

each case but one - 1nformat10n, that is the power whlch it

'fmotor to whlch it is attached.‘ o

] XQ212. gﬂf What do. you mean by “the examinetion T the,

S grams made and for what purpose?

"A; B The examinatlon of the dlagram furn ;shes 1nfor—'

_ £

T il A
mation about the manﬁe#—&ﬁ—wh&eh_ihe preseures.aﬁe_ﬁeﬁmed

- ﬂmdpxaxy_inslde the cyllnder. These informatlons are of a
. great help in determlning whether the. pfeseures take place

-and euceeed each ‘other as intended.

er a gas, or an’ electrlc motoru The brake can nnix glve 1n;;_

absorbe, whlch is aquel itself to the power dellverdd by the :

dlagrams" as you eay 1n anéwer Hm- 210. How are these dla-

1
r

s 59|




! o | =165~
L . |

of the Panhard englne9 _

A.-‘ Exactly in the manner required by the apparatus
; used to. take the diagram." | | T
i e  '°1 Anewer objected o' asg ‘Dot respon51ve;
'XQEléewr" Well,what apparatus is used to take diagrams |
o fxom tbe cylinders of the Panhard engines at their works
under your direction9
e - registering
dicatorS“ and several types of manographs .

KQzla. _ Does the card diagram when taken confirm the'

ag has been assumed by you s predetermined im the caee of

-1 Panhard engines?

| normal. : - such: _
ite mode of operation is modified, diagrams are obtained

that 1t doee not become vosgible to determine by their

- or not one deals with a
mere examination whether in motor operateengin such a

Objected to hs': Arrespondly

XQBlﬁ.L- Referring to XY and answer 215, state what”"

lis the fact when the engine operatee well?

- pwill say that when the motor operates satisfactorilf, the

diagram is alwaye similar in bhape to the model diagram

' that I have @iven, figure 4.

1J 4 Xazlo. ‘How are these diagrams secured from the cylinderssfﬁ

A, I have employed Richard 1ndicators &arpent&ur in-.-'
fact that the engine 15 running on. the constant volume cycle :

AL In the cases where the engine operates badly or when

”{Ag' Yes, aimamﬂx inm the case of the Panhard motor I

B R T

,; manner that combustion takee place under,constant-volume.r.;‘.g;-,"__..=



|

|

'i..

"~7. that they must be_claesifled in the claes of.the constenb

XQR17. If an internai cOmbﬁetioﬁ engine rung at
congtant pressure, would not the taklng of dlagrams iﬂ
the way you have descrlbed show that facu?

-j A.'_ Yes,. :51nce tne diagram w11] be 2 plbture_;

expre551n~ the xaimakkxnxxxnxx varlatlons in the pressure

! which ;t has been 1ntended to realize.immihﬁxﬁxxixx

*XQ2185' Do not the dldgrams obtalned from the cyl1nders

of Panhard englnes ehow differ1ng plcturee of what is 00~ ,

1|curr1ng w:tnln the cyanders corresgondinrr to varylng con~‘”_.

diulone under which the engines are run?
A. _ DlaﬂremsAalways Jndlcate Wh&u is g01ﬂg on 1n51de

the cyllnder As I have said in oy answer ﬁ&ﬁ 215, _ Ehe Ln-

rnal combustioq motogfopuratlng under cOnstant volume_ =
Tyery :

'are liable to be plaeed in eonditlonsof Opérdtlon 51m11ar

a o
* to the conelulone in Wthh the moto§§operat1ng umder con-
1. _ptant uressure are placed. - I Will even apply thls re-

| mark Lo the Lenoir mOuor._" iﬁxix ikﬁxx Thls is one of

”:ihElT Uecullarltlbs, but 1uldoes not follow from thls remerk .

: xtmﬁkxﬁ in view. of operatlnw normellj with combustlon under

: constnnt volwme may be uade to imltate the behevior of a

motor operatlng urder constant preswre dnd even that of a

%s well . I will take the 1iberty in order to uhOW that
A _ , o

henoir motor, but such motor wil] never be able to operate




=187~ |
.nqrdgnfusion can be hadkxh on,thg:subject:to.bropOSEiyhe
f61j6w1ng-comnafisonf Will-it.évér'bbme to any ome's mind
to comprtse in the same class,_man and a monkey, and yet

V:man can do all wha't is accomollshed hy the. monkeY, bUt the

1atter cannot accomplloh what ig dons by man.- The conclusa'rlr

ion seems to me very sasy to deduct from the: above.

o : . Thursday o
Adjourned to' ﬁiﬁuxxﬁax,_November '15,;1906,:at

ten o'elock at- thé same pldce.-;“ e .




Novenber 15, 1906.

et pureuent to adJournment parties present. as be-

fore. .

| || CROSS- EXANII\IATION OF THE WITTNI‘SS ARTHUI\ CONSTANTIN KREBS,
| CONTINUED BY MR. RETTS.

XQ219 “You say. 1n enewer zlarthat "the 1nterne1 d~

combustion motorsoPerating under constant volume are

,liable to be - placed im: conditione of operation vcry elmiler

i to the condltlons in which the motors operating under con-
. ,
_% stent pressure are placed."' ' Speclfy the condltlons of
|
{

;cperatlon to Wthh you referred in that statement.‘,'

'f;13j”L A.‘g- R 4 have not made the Sl}tement that enginee which
'have been constructed 1n view of cauulng the combustlon to
_take place under constant volume, could operate ag englnes

COﬂ”truCtEd to burn the %&SES under‘constent presSure._'i”

TI have sald that diagrams mhkaxnﬁﬁ given by englnes npnx—r
Vh'ﬁtxiing in whlch combustion ta&es place under constant vol-«
-ume can 1n some cases resemble very much kﬁ?the diagrmns.‘
given by engines i Whlch combustion takes place at con—'_;

!.stant pressurey when they op#rate normally eccordlng to the

cycle eelected.,_ It . is for,that I'ason'
&Ec32%4221d_r,o_

termine (a priori) nhnxtxpx to Whlch category of mnkxxx

renglnes, tbe engine under observation belonge.' These ap-'“

‘pearances are produced when the combuetlon is retarded by

a_suitableucouree,(voluntary_ or 1nvoluntary)

[ PR N

S NOo/ﬁ?/ : dlagrame xunidxnnk ‘canriot be trusted torde#{“{' ;




; tion when you refer to constant pressure and constant volume?

about thls questlon. Engines are cla551fied acoordlng to

' the thermio CJOle on.whloh they operate.

:iposelble._

| fylng them by xxﬁxxxxngkaxkhnmxxs thermic cjcle of opera-

| -169- |
XQ220- " Do you classifly internal combustion en-

gines by - their construetlon ap distingulehed from classi-
thelr

. ‘can .
A. _ It seems to me that there thmix be no doubt

——

combustiom engines represent the thermic cycles on Whlch

‘ o o : <repregent ..
v A 5n*: N they cannot gixnaexactly whet is taking
place in the cyllnder on acoownt of their conetruotlon. '

The moving parts of 1ndicetore pousess a certaln amount

ot inertwa Whlch often 1ntxoduce errors in the curve traced e-'

afterwards L
by them.; Theee errors have to be rectifled as well as_“'

fehave alreadj seld in my anewer 151 that the

‘*3;3diagram$ cannot be solely deEended upon to approxlmately

"annn;. 

'_‘Fo pleesure within the englne cylindere in actual operatlon,

;pte way of determining what is actually tdklng place as -

determlne what ie g01ng on 1

siae a cyllnder' unless the

= XQ222. ﬁgff- Gan you state. any better or more accuer--

S

end the actuel thennlc eycle o whlch they are operatlng

XQ221. Do not the card dlagrams obtalned from internal o

the englnes are operatlng at the tlme_the diagrams are taken°_"]




than by-obteimdhg-cardediagfams?

: obtain thls 1deal condltion that Beau de Rochas has de—

- has conflrmed hlS theorles, and from it the_;

: gory of motore operatlng under'constant velume is born.‘fifhi

‘*n'failed to anewer'5*

~1%0-

' -stated
‘A,'. The best method as I have already a&a& is the

brake method. Theory 1ndicates that the maxlmum amount of

wofk obtalned for a glven amount of combuetlble fuel burned

I

correspondp with the greatest expaneglon;- As a matter of
‘fact the expansion is zm much greater 1f the pressure o
exlsting behlnd the plston at. the moment where it beglns

1ts stroke is as 1arge as pObSlble.t It 1s 1n order to

c*crlbec‘t khhxukﬁka&xmﬂxxmmhuxkxun the hvest metho“'whlch '
ST to causer . L o
can be. employed “that 1e to say;ﬁxxmsﬂd the combustiom

to take place under constant volume.

. ﬂ,;

speclal cate-

Anewer objected to as ent rely irres-ff?
ponsive to the actual questlon whlch is now
- repeated.r- L SR | R

YQQQSQ{ I now repeat ngzzlﬁhich yoﬁ”hevefentjrely',-'

_ "szpz. Can you state any better or more accurate
way of determining what is actually taking plece as. to. - :

- preasure within the engine cylinders in actual operatlon,
and the ectual’thermic cycle om which they are - operat—
1ng, than by obtalning card dlagrams?"
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Ao Dlagrams cannot be said to constitute a
' true -
method for the determlnatlon of the - xxxxkxthermlc cycle

omn whlch the operstion of an engine is based. Tt is 1n fact
| poseible to obtain from steam engines or: from alr pumps W',  {
diagrams whlch are very simllar to those nhk-glven by ther-7'2 '
mie engines. The examlnatlon of a dlagram ddes nggegel- |

mlt khaxmfﬂxn to determlne whether'or net one has to deal

with a thecmlc cycle. :7 o  f‘f;"_   " : ;51  ‘ - '5

N Kﬁﬁﬂﬁx Answer ohjected to as not responsive to '

the questlom, and as not answering it._

P Xq224ffr; XQ222 and XQ225 is now repeated to the_- “

_ w1tness.k “.‘ ' ‘: _ L S " _”

I wish to know whether by the Word “actzal"'  you 

' mean the ensenble of the diagram or'xmxxnaxkxnixkhxxxxx _

f ﬂxxgxamat a p01nt of this dlagram at a determlned point S

of tne piston stroke.;=ﬂ;y

. Adjourned to mest'at 2 P, U, -




"'j_tto determ1ne by the reading of a diagram the type 01 motor

-1' nal ombustion etc.;zg‘l It 13 stlll.more im90951ble to

i questlon.

o . Ce172- _
Met pursuant to adjournment., e
Xg225, , I mean the ensemble?bx the diagram9
A.g' I will answer: questlon 224 by divldlng lt 1n,
i Pafts’ﬁs _These tvo parts,in mséeQﬂim,?@_-—:,_canno—v be. linked

together.
- accurate

Flrst part. I do not know of more xxaxk.means S to obf
tain dlagrmnb than the apparatus of whlch I mentlon the

names in my. anawer 914.$

Second part.;‘_Notf?" xx&xagxam It is not dosgible"
that one has to deal Nlth "steam compressed alr 1nter-r

determlne by 1ts xmaﬁxng appearance the kind of thermlc
; . hrace
ey cle whlch has been employed to. 3xmﬂn£x a zx diagram.
| ;;Xﬁﬁﬁﬁkﬁg'J_ Answer objectg

o as: 1rresponblve,

”*"and the WjuHEBB is requ,sted to glve dt;act'a:

L answer te uhb questlon

I . and Xq224
- -KQ226 - I now reneatedlxgzzz mhxxn and XQ22 'Whlch

'you have entlrely falled‘to agswarw and wh:ch embody:the samerj

LIMEGR22, te dnj bett r‘more accurate

way of determlning what .is actuallj taking place as to
'pressure withim the engine cylinders..in actual operation,
and the actual thermic cycle on which. they are operat-.s
~ ing, than by obtalnlng card dlagrams9" ' . '




rif.clse answere.'
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lA.‘ T desire to bring to the attention of Lhe honorable
attorney for the eomplelnant that questlon 208 comorieee
I two whxm sentences.. Each one, of them const1tute one
unstlon ‘and: that both questions cannot be llnked togeth— N
BP.‘i : The relaulon between the two questlons w111 oe betuer

explelned by thls comparison., o

Can you 1ndlcete to ne better means Tor paintlng the sur-'7

Lace Ouher Lhen the use of a brush and eolor and tel] me i
. WhO iﬂ the man_Jfacturer of the color.- This comparjeon

w111 perhape be sufflczen t to explain why I am eompellﬂd

to eeparate my answer 1n two nerts 1n order to glve two pre—“ o

Answer obgected toras enuirely irrespone}
: 51ﬁe and volunteered. | |
| XQ22?; : As vou thlSt that there are two seperate
questlons iﬁvolved in my XDB 2?2 223 and 224 '1n your‘yi‘
'oplnlon, altnough you have nol answered eltner one of them

1T Wlll.HOW'aSk you flrst '"Ca you state dny betuer or morer.

ressure W1Lh1n themengine cylinders in
actual operatlon than by obtainlng card dlagrame?" -

I call your attention to the fact that We ere conelderlng :
1nterna1 combustjon engines and aleo to the fact that I am' '
not asking what is the moat accurate apparatus to obtain

dlagrams but I ‘am asklng just what the qwestion states?

Efn;”




fﬂ'.atlon?

-13‘1?49 .

‘A.: The questlon has not been modlfled and I beu
| ‘given to
lleve that I have AR 18 0 questlons 222, 223 and 224

askinv any morP from a: dlagram, one runs the rlbk to give to  ;

'itsl appearance a mlsconstrued 1nternr9tation, and I will__

*add that I d° no“ know Of any apparatus whlch can glve‘;¥j3'

ghe answer- ‘that they quulfe. ,;z T will sum.up now all
my answers as follows 1 It is not poss:ble to requlre a dia
gram to indlcate moré than 1t can actually indlcate. By':

'betﬁer~1;esu1L5 than the ll'ld.lCd,'tOl"s Fﬁhlch are dCtU.'JI.l_Ly 11’1]1 DT

 ex1atence._ SRS R S '5"”?fh sponsive
~Above dnswer‘except the last sentence obJected to as irve-

- XQ228... In your 1ast answer do Jou mean thxk bet»er rél‘; g

'asoertalning

f_as to. Dresqurew

A, Yea, the exbression "better results"kcan only be :
: ‘that ~  examination
applied to that since I have Itated the xmgnxkanxx of a

:dlavram and I wil] add no mat er howfvell 1t 15 taken can-

';not pennlt to determlne thp type of

Tgram has heen obtalned. e .
XQ229.  fi What do jou mean by the eXpreSbiOH "type of
"motor" in the above dnswer do youkmean oycle of operation i

within the cyllndero

ffom whlch'the_dla

':'.;;sults in ﬁxkaxmxmkng what 15 actually taking place.xxthxnx‘f. L

) thln the en_gine cylinders;im.actual oper- ‘p-



: steam or compressed air or by internal combustlon, etc.

“‘constant presbure character9

' _jcycle of operdtion w1th1n t

'to you as'o:pioture whether the cycle of operation Withln

'nearly of a oonptanb volume oharacte‘ :

~175-

A Jo, i mgxxlyxm33n mean to define by thls express-

1on,xxkkxxxaxxkxmmxxngxmﬂxnxxunxaixx a motor operated by

X0250. : Oonfining your answer: to 1n¢erna1 combuqtlon‘f

englnes, wil] not an ensemble oard dlagram wel] baken by

‘the apparatus you have. mentlonod 1n your test1mony, 1ndlcate'

thc oyllnde_faf uhe lee such dlagram’iq taken is:more

or-moro;nearly of a

'7'A I answer no,' basing my answer un'the varlous

reaso@s that I have previouolyfgiven in my answer to ‘the

”quﬂxﬁx&n precedlng questlons.

-if: XQ231J,2D0 card dlagraﬂs taken as set forth 1n the

5ldst que5tion indlcate nothingrto jou as’ to whether the

cylinder at the time such 3

dlagrams are uaken 13 more nearly of a conatant volume char-

aoter or more nearly of a cons?ant oreosure_oharaoter.

_A. 'j A dlanram 1s not a/f:n=

| ing 1ndloatlons whloh are necessany and indispensablo for
T”lub readlng 1pt Type of motor‘kxix&x under examlnation.
Vand. Number of revolutlona.v,Erd,! Partloul@rity of the

:fﬂ ignltion. -4th. ' What resultﬁ'mxXEximmkﬂdxﬁﬂx m g 1t pro-

nosed to'obtoiﬁ..' An examlndtlon such as 13 proposed by the

J ‘_' SRR P
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i honorable attorney will never édme to the mind of.any one
| wishing to speak sérioﬁsly. 7 - '.li
X e%ex . _ ,

,_-Addourned th‘ETiqay, ybvembérpiﬁth,51906;,aﬁ_lQ 

1A, M., same time and place,_

B




'jf'ln trv1ng to obllge nc to ntate that Lhe examlnation of a

=177~

MLL bufstcnu to adjourmment, saue place, same nartics

Lresent,

CRO:B-EXALLTY /"J'TO“ ")'}_T"AJ?U'"‘H_U.'E—— *OJ”’FAJ T'L; L,L_"'B CO}I‘;“I}?@'T A,

BY7MH; m%71S.

UXQ252.="boinot cardVdiﬂgflms taken-e set forth in
the prev1ous questlons shOW'you va¢1at10ns of pressure.
, Wlthln the eng1he cylinders ﬁnd SuppOblng jou are glven thc

four p01ntp of 1n1ormat10n statea in- your answer 251?
ed to stﬂte that in khxxxxnxkammﬁ the inalstence shown

| diagrqm permlts t'e determinatlon of the type of. m0uor

Wik from thch the Jagramjhah been taken, seems to bring
: confu51on in 8 questlon WhiCh xx'oan be 50 ea511y settled
51nce we p05%855 all neCFudeV elpments to f01m our oplnlon.

I Wlll now dHSWeT dlrectly to thls questlon by simply

repedtlng what I have stated 1n n aqswer to guestion 221,

vdrles. if"ﬂﬁ,ww"
Answer obJectad to as. not respon51ve to
rslthe questiom. The witness 18 polltely requested

to pdy close attention to the questlons and 0.

' _A. ' Before anbweang thlb questlon I must “be permlttu'

-

give direct answers thereto._For example, there Was

hig
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?epnoduce" whlch the witness has dragged into his answer ex-

_ pressly for the purpose of evadlnﬂ the questlon.
Complalndnt's counsel now repeats the questionm
'and inslsts on & dlrect and falx answer.

o YQQSa.f XQ252 repeduea._”- :
.~ : : ﬁ Which

diag

T will then moiify my answer_nkxsh mixﬁgtherstate-'“'

Iment Which I have made prevlously about thls questlon ren—

dered very clear, I tbought.
' The dlagrems glve 1nf0rmat10m about the verlatlons of

pressure 1n s cylinder, but kkﬂyxaxsxmmkxnxaekx kkﬁsﬁxxmx

AR XENE S
fﬂkmaﬁxmnﬂxxxxxnmkxmmxxsmkxxknexaﬂtx Qh;s_lnformetiqn is
1nexact  ” - L | _ y g o .- |

XQ234-,.;‘ To whet is this Jnexactness‘dueQ é;:
A,-ig; In.my answer 421 T gave the reason.n‘et"L““'
XQ23b.s.“' Dld you ever see ot obteLn card dlegfame

"from Panh'rd eutomoblles englnes theh diegrams approyimated o
“ g ‘kind of | .

nore closely to eonstsnt,pressu¢e diegrems than enyrother
ran : A : 3 L S

in appearance or charect r9
\ . <

A I-do-notrremember.ever

Pafing medewsueh‘epmperigA,

Whetri “Panh rdlgutompbi_e engines are ru ~iﬁg’
' ‘ A Lok a2 O
Well throttled and with 1gﬁ1tionﬂedvanced or—you may con

sider anj otner' under-load actual running condltlons ag

| T Sl D
Bhow a closer approx1nat10n to comstant pressu_jﬁ&diagrams 1,““

: card - .
Fn Glty streets, do not the d1agrems under such condltions___-
|

1uhan to constent VOlume dlagrams 1n eppeerance and chera
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A.  The answer,to thi$ queétion has_already been made |

in answer to question 218. I héve not taken diagrams under
: have . o
the condltionswhloh kxx Just been mentioned. , The dla-_;;_,n'oﬁ

'gramsthat I have examined and taken under the condltlons
stated in my answer 218 xE permlt any interpretation that

-one mmmmmmﬁmmgmmmmmmmmdm may choose.,'

X@ﬁ&&x : The same answer would apply to the case of
didgrams taken aocordlng to the oondltions stlpulated 1n
n-questlon 236.'5_" o . o

XQBS?._ Then you do not know really tht vallations

_'1of pxessure ocour in the Panhard automohlle engine CJllndeTS

 '. when thc englne 15 runnlng under the condltions prevalllng f; ,ﬁ}

xin actudl tlafflo Jn clty strepts, do you? .‘. ol ; |
' A. No, I do not know,'and I wjll add that under xxnkaxnx
xﬁgﬂﬁﬁ.:,lsuch conditions of operatlon no two succ6551ve

7 are: 5
. piston strokes BXH hﬂ alike.;;;"

i - - f_,ﬁ
- XQ258. _ How do you know that cht you state in the ,f"‘ﬁ
, oo ' 'I

.':V'last answer°

A. - By trials made’ under similax condltlonb inxkhx

;;’fby means of a brake in a I_Eoratory.
KQB&Q., Referr1ng to your dlrect testlmony (answers 2Jf_
and lo) You mentlon yOuF.WOlk o dlrlgible balloons and on'

internal oombustion engines in connection thelewlth9 | Is 1t .‘hm

|not & fact tha.t the result of your Work in the endeavor ;to E R




- preference to the petroLéﬁﬁ englne._ﬁﬁ;:lh

© 7 ltne work you then'had 1n handdrrilw

 "opportun1ty whlch led me to select the electric motor im

"?from 18?7 to 1885 in produ01ng an 1nterna1 combustlon en—lu~"

?;f:proportiom to power'to en“ble you“t;‘ac?v%lly apply it

have- mentloned 1n.my preccdlng answer, I kamxxmmﬂmmmnkinuxﬂx '

er.

~180—

was a fallure and that practically you abangoned then ‘thig

effort to utlllze the 1nternal-combuation motor for-balloonsd‘

and did Jn.fact adopu an electric motor operated by a very

llght battery Whlch electrlc motor was used to EQU1P the

diriglble balloon “La FraHCE"iWhlch yoﬂ“mention¢

Defendants'counsel{obgects to ‘the

 fquestion om‘the groumd that 1t is. 1rrelevant

- and 1mmater1a ndpon the further ground that

fanbwer to th_ quesflon has already been'

vﬁfully stated 1n the w1tness' dlrect examl-f'

'ﬁnatlon.v{;

A. There was in.tbis matter a mekxnn questlon of

XQ240.‘ But in fact d1d yow Succeed during thls period

gine whloh Was operatjve and of suffici%nu 11ghtness im

A, By TSdSOH"Of the question of opportunity" whlch I
: did not follow-

the &x btudy of a motor Wthh I did not need- to use any long-




L :I had. begun in v1ew of applying to the belloon for reeeone

':};qty for me to contlnue these studles for the same purpose,'

| Fi _know my thoughts about thlb matter, I will repeat if this

-:'_may please him, what heve already sald before, thxhxxxxx

Sl el entlrely 1r CE:

o o -lel | |
quélf:‘weiigthen yoﬁ in faet did'not,dﬁring_this perw
iod produce an interhal eombustion engihe which was'opera—
: tive and sufflelently 1ight in proportlon to- power to be
actually applled to the work you then had in hand is that
not go? 7
7 Same obJthlon. AR o
?A{f". The Only poselble enswer to thls questlon 10 the
one that I have made ln the preceding anewer. I have stopped

the . .
mm studles on the 1nterne1 combustion motor XHakxith& which

whlch Were independent of my own w111.; Had 1t been necess—-mte’é

RfI would hdve not hesitated to follow the path 1rdlcated f*- 
:-be Otto end followed by Daimler, It is what I have done ee-f*‘

soon ae I have had to deal with automoblle vehicles.-»

But 51nce the honorable attorney is so very anx1ous to--"V'f‘

 when T began %o - study a combustlon motor for balloons, I hed”
made a mivtake._' 7 ':"' | |
| R Complalnants' counsel obaeet% to the answer ,

T TEERL L e e ' 1 .
SP0n31ve and volunteered.‘ The questio

'ie absolutely direct plain and eimple, doee not 1nquire

into the w1tness' thoughts, merely aeke a reeponee to_;"--

an absolute question of fact, readily anewered.

Gomplalnants' counbel on the record now calls |+

the attentlon.of the w:tness to the stetement end 1n_;¢‘..h al

Htructlon but on. this reoord on Nnvnmhgr-1? 19°Aﬁf9f e




o -182- |
'aneeerﬁto XQl?z by the EXaminer, Mr. John A. Shields,
oefore nhom thig testimony is being taken, and at the
reQuest of couplainants' counsel, and in the follow-
ing words' |

"The Examiner 1nstructe the witness that he must
answer: The. questions directly and inm response to the

- question put .end 1n accordance with his view of the.

: matter." S R T S A

Gomplainents' counsel earnestly requests defendants’

couneel to explain this matter to the w1tness 50 that

-5¢;responeive enewere mey be made, noomatter what th

Z?iV1ews of . the Witness mey be and that some progress mey

‘:be made towarde telenating this dep051tion, ‘which under
the methods of answering adopted by the Witnees very
possibly in 1gnoranoe of the methods prevailing in
_”enewering questione under our praotioe in this counury,

"ie being unduly'and unnecosearily prolonged.

~Adjourned to méet at two P. M. at the same place.




. examlnatlon has beon uvduly prolonged the fault reste

,suo;eot matter of the dl;ect examination. What is

‘more coupsol Por romrlclnants has wasted a lot of time
anuwer from Whlch an 1nference could be drawn that -

Can ho and’ every one who hdS aﬂy knowledge on the 5ubgect
fknows thai dlagrams differlng greatly in aprealance can :

"‘ibe obtalned from the same en@ine, and also that englnes _
“ of dlfferent tyges can be manlpulated 50 as to produce

’dlagrams closely resembllng each other.

*warn the oounbel Tor- complalnant that he Will dingist

fhlnatlon, @omﬂ

:*fplalnants. -

~-183-
Met pursudpu to aagoufnﬁent._

Uounael for ‘defendant states that 1f uhe cross—

=-{,

w11h oomplnlnaots’ cou sel nnd not w1th the witness.

@ounsel for complalnanus hax as 8 matter of fact
_ R
has not devoted one dag tﬂ oross ex&m:nation,to the

1n a frultless endeavo to have the wltness glve an -

the ﬁype of motor can be dotermihed by a dlagram when

COUanl ior defendants agaln takes this . oocasion tof'

tbat as to all matters not relatlng p the direect exam—

_ Cbmplalnants oounsel does not accopt the statenentsx

of fact above made by defendanbs counsel as correot.-
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X%ﬁﬂﬁi?' Coﬁplainantsf bomnse1 fegrets to note dn fhe
‘record thét:défen&ahfsl gounsel has just had translated
to the‘Witness by the ihtérpreter the statement made on
”',the Iecord by defepdants"counbe] aftez the prev1ous
"ifquebtnon, because that statement Pead to the mltpens
:- can only Tesult 1n encouragjng him in. hls conuuct inm
7_ not- answerlng questlons, and ig also on 1ts face leadlbg
“'!;f?and supgestlve to the Wntnaéé és to the character and

-f k1nd of testimony he should gtve on the subgect Whlch

s been 1nqulxed about, and is an absolutely 1ncorrect

- tlom, and what complainanus' counsel has endeavored to

| show thereby.

3XQ24?. o I now repeat XQ241 vh1ch is an absolutely plain
. 51mple questlon ofiact [ apable of belng answered "yes" or
"no" and request you to glve o direct answer to the qués—

tlon aa to what the fwct waS'“

”“Tell then you in fact did not dur:n thls per—
S iod produce an internal combustion engine which was opera
tive:and. sufilolently light. dn .proportion to. power to b

éfiuactually applied- toithe. work you then had.- An- hand is
that not soow . _ : .

‘-_ - f” S Same obJectlon. _
Ao I have had no oceas1on of conﬁtructing this motor

 Mh1ch had merely been studled because I received orders

: jgs'or:no to the quest1pn_ask§d 1f I want to glveraq_ans_

"stdtement.as to the subgect matter of the cross examlna—;'

Kt

mmxixnzkxkhnm on the subJect. I cannot answer elther




to

S bdlloon "La Frence" conaidering the welght of the entlre,

: developed hx the electrlcal outfit embodlea by yow~in the

"}‘veloped approxlmately, ae mear;ae youwcan:recollect 1t9

.: SubjeCt.

' ?actua11y developed ofrthe electrical outflt which was put'

'was developed,by thls electxlcal outfit put by youw im "La':

' France“ balloon? - 7”' o 'u |
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Answer objected to as not responsibe.
¥A243. Well, then you did mot in fact in the period
from 1877 to 1885 construct the motor referred to im the

last questjons-Nos.‘241 and 242, did you?

*‘JA;' The answer foll@ws from what T have eaid before.7“”14"” o

o, I have not constructed such motor becauee I dld not have

conetruct it.-

FQ244." What was the Welght per. horse power actually
of

vy -
electric plant carrled BR- the balloom?

A. I cannot remember 1t.&,:‘

XQ245.L lee the Welght per horseﬁpower actually de-hTf_f”3

o A. T cannot give you any 1nformation Whatever on thls

'”-'XQ246.,‘ What horse power,ae near as you can state,

S S S S SO S UP Py

~A. About ten;"'

XQ247. Gan you glve me the welght per horse power R

into the sub—marlne bﬂat ,"Gymnote" -,'- 1n the period .

from 1886 to 18899 o I :
A}: I cannot even approyimately sﬁaéeAit;p-A_m:
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Thisg

=

replaced by the welght of the engine. '
iy )

h_not suh—marlnes?

':;cﬁexpense Were conducted your 1nvest1gationo in your endeovors;

;ﬁafp01tion.to power to be utillzed upon balloons°

"7_‘Exggng1 where theae experiments wero conducted iﬁxﬂnﬂxx

A, I do~not know,tiThéfc'may:bo difforent'casos.

' Fhe question of'noight has ho importance im this”cnse;

'YQ248; When you say the questlon of welght has no
_ importance "1n_this casen, do you rofer to the engine for -
I the boat'Gymnote" ‘and if 50, why hés‘it no importanCe°“

Al Ehxxx results flom the verv conditlons of operatlon

of Khm sub-marlne boatgit becomes sometlmes necesnary to put

, hallast 1n,tho boat and the weight of the 1atter may he

XQ249.. Io not the same true im regard to other boats,

XQ250¢ During the pericd from 1877 to 1885 at whose
‘;to obtaln or produce a motor 11ght enough in,weight in pro—_f¥

Tho shops of ﬂhaiiix Ghalaia Meudon iﬁ zxmxixkaxyt_; ‘

“?3'xunkxxkxuﬂxﬁhﬂxﬁxxﬁﬁinixkxxx is a milltafy arsenal, placod

'h were paid outy

fthis entire vchlclo 1nc1uding its motor thereon?
i _ L ‘ _

Tundor the control of the War Mlnistry, _-fll the expensos

XQ251. Referringéto answer second of your:tosttmony

. have stated that. "in 1889 the ﬁ;rst applicatlon of- this
i L
Daimler=zﬁzg; was made. to & vehlcle by the flzm.Pan-
hard-Lev bSOT" R L o -

| Ploase state as nearly as you can what was the weight of;c:'j
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A. I absolutely know nothlng about it._

XQ252. ,What Was the horse power of thls Dalmler motor N

you refer to ag applied to & vehlcle by the flrm Pan—

hard—Levassor 1n 1889?

"A?f About _ I beliGVe,.7 g,i‘;,“i_i,,_

"; xq255._ What was the welght of this Daimler motor of

1889 referred to) completefwith 1ts motor equ1pment9 '
'A; T &bsolutely do not know what the welght Was. r'-\”f?
XQ254.. Is there anj way you can suggest for me to 1eardf7

lfthe we1ght of thls Daimler motor of 1889 referred to. For.

'-. exﬁmp1e’ 1s 1t matter of record nywrere, or publlshed any-i;

rwhere, to your knowledge?

o A You mlght flndflnformation,in the catalogués of the
'firm of’ Panhard Lewabsor. - Several of these qlﬂtalogues ‘
crlghav1ng ‘ L T :
' _i‘hzxx been offered a

xqzas.;

ﬁ;: I 1889. -W_'_”_._j' L RULESE
XQEb?.: " Was thls the Dalmler motor Whlch wasg. flrst _
"_applled to a vehicle by the flrm Panhard Levassor 1n_1889?ﬁa’

i ’ .A.. NOO

| xq@58. " When vas it~£hat'ybu_firstididﬁseeué"bgimle
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A, About 1894, I believe.ﬂe

XQ25ﬁ9.‘Fram 1889 when you say you flrst gaw a Daimler

moto% until 1895 when you say you flrst saw a Daimler
motor mounted on a vehlcle, What work did you yourself dorf*
{ toward developing or adapt1ng the Daimler motor=eo as to
T be usedlom a veh1cle° o R ,.‘ _
' did not do E o : S
Al T kxxxxnmtx&xnx any spe01a1 work on the SUbJeﬂtn:?Iﬁf

-‘Hf_a epectatox.

In VleW of your 1ast answer I call your at"i?ﬂ i

. “'Brigade of Paris _hiclee for salvage apparatus, and at
--that‘time attempted to follow up the work that was -
‘thersmall petrel engine of Daﬁhler

-;eHow do you ;cile-thls etatement w1th tha _of your 1aet

"'anewer No. 259 t,at;you were”"merel a epe'” er"? from 1889”

fﬁto 1894?

_ Ag?i' Ebth _my‘_nswereragree peEfectly..jTheperiod

ela@elng between 1890.'flto 1894,

out, iwas .ome of expecta- o
g ; . _ ,,,incuba%ion SR L
:fition, tﬂdt;ls te'say_a p rlod of 1;,m¢>‘”,fffﬁ"

it - is ebout 1n 1894 ae 1t is. said et the end of the sentence

r'eferr'ed to by yom, that I began to materialize my BtudIES-_.V

' .

#e a matter of faet T wieh to state’ that thoee datee are rathﬁ'i

g Tr dietent from the present time and that I have clted them',

in an approximative manner.'
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‘ . ijQzﬁl._ In your answer No. 2 yeu state:
o et )

af"In,1889 the Pirst appllcation of thls Daimler engln
was made to a vehlele by the firmm Panhard- Levassor". '

But in answer No. 14 you state

-"In 1891 the firm Panhard-Levassor. made_the first
vehlcle equlpped ‘with its Dalmler‘engine“ s

How ao you reconoile these two statements.‘ 7
Ae; I have stated in answer tu 2 that 1n ‘1889 the

Dalmler motor was for the flrst tlme apyiiﬁi mounted om & .

vehicle, Thls g an exyeviment Whlcb hfglns which is -
_ ‘ : ~ 7. {answer 143 g
follewed up and it is only 1n 1891 that the arrangement
i

"studied and trled eince 1889 penmit7

he iiixk constructlon
'of the flret vehlcle Whlch Was offered for sale._lzf o
XQ262. '; Is Jt not the fact that the uue of electrlc_;e

"ﬂfg_motoxs for diriglble balloons Whlch you attempted in,the

< perlod between 1857 end 18‘5, was abandoned and that the

j'mofors now 1n uee for dirigimle balloons are petrol motors
'of the same generel conetructlon as your Panhard automoblle
o lmovers? | R

:eﬁie; f;I,have net‘occuplea myseLf Wlth the questlon of

o1 eince 1885. i cannot ther Nr“%”;;
lwer the questlon.r | |

AdJourned untll Saturday, November 17 1906

| at the same time and place.




“r[_merely been to dellvér motors which would be’ bullt 1n ac-

'71 cordanoe to the 5pe01iloation mentioneo in the contzact.. T

-190~

H0vembex 17, 1206. L
Met pursuant to adjournment. Parties present
as before.

CROES-EXAMINATION OF ARTHUR'GONSTAETIN'KREBS, CONEIE_UED

BY Mi. BRTTS.

XQ265} In your answer No. 13 you sfate that

WAL y:esent I am still constrvctlng petiol
engines of the same power for dirigible balloons for
the War Departmbno, which are - still llghter than those
sfoz the SUb-M&TlHES-" _

'HGW'dO you recOnoile this“st&tement WiLh your. anbwer to

XQ£62 where you say you, have not occupiea yourself w1th the .

: quest:on of dirlglble balloons 5ince 188b° |

' A My.answer-lo absolutely exact;of; Ilhave réééivéo
ed orders for engloes of 4 c&rta:n power and certaln welght
3f_whlch I admlt w&xx are to be mounted on dir:glble balloonb,'

but the only part that I have taken in tbls questlon hds

themgelves
have nothlng whdtever‘bo do as kar'as the balloonsﬂare con- .

i

chrned. ’
o R 1
:amX@2645a,w,of

Wﬁéﬁfisﬁfﬁéon®orqan ouolght~of.the engines

to be mounted on dlriglble bdlloons Which you reftr Lo in-
lthe last answer and dre thev of the same gﬂmﬂxx character as

to conbtructlon and OpcfdthH as- your Panhard automoblle

englnos?'

A. . I regret to be unable to answer thlﬁ question.l 52:*

The n‘i‘rTQr +1nn+ e RS




) of these engines fox dlrigible balloons whloh vow say are
ra profe551ond1 secret please answer the genezal questlon';
- dlas. to whether the englnes are of the same general chafaoter

las to oonetruction anu opezation ap your Panhard auuomobile,

7feng1nes?

and belong conuequently to the class of englnes opelatlng

' under oonbtent volume.

-o.gﬁbeen a veryrdesirable thlng mf then atualnabl

',fﬁj KQ2675*"What was the horge rower and welght of the'

compelled to 3nxmmatx 1nvoke th prof0351ondl BEXERY secrecyi
I Wlll add that T cannot understand very well how thls
questlon can be of any 1nterest in the cage,in which I am

& witness.; T;Jf;_r;n_

Answer obJected to as irrespone1ve.l5

oneo.. . Leaving out of the question the aetd11s'

“'A,Fe These motors are“ =analog,ous to the 1atter _-

XQ266.,- Dur:ng the period from 1877 to 1885 when you
were worklng on dirlgible balloona in the way you have o
etated in your testimony, Would not motore or engines of the!
klnd you are now construotln |for d1rigib1e balloons have "

e

J“fA. Bﬁt, oerﬁainly,:s1nce they are good now.

-engine .
Daimler‘mmkmx Whlch you referred to 1n answer to 258 as the

1;st ‘one you saw mounted upon a vehicle about 1894 as_youa

elleved?

7A; l? 'Ildo;not.kmowf Gatalpgueeshdﬁﬁfae’ezhihiﬁsmgﬁﬁ

strictly of a oonfidential na%ufe; I find myseli therefore*‘

P




XQES&. State the horse power and weight of the

egrliest Daimler englne of which you can state those details
and 1den31fy that engine as to time vhen you first saw 1%
and flrst knew 1ts welght and horse power°~‘f :_ 7
o A, As My memory about thls qnﬁxtxmn motor is not very
| distinct, I take the cataloguesshown in the case and I find
;tbat they contaln the f0110w1ng 1nrormat10nsf ﬂ%s I have ;'
: stdted beforeﬂ
X ' ' S tlﬂit

: I take the cataIOguc of 1892 and T flnd the flrst mocor
tﬂdt T have handled. is a motor ﬁxxxgngﬁ ;ndicated on uhe'n
: catalogue as belng a two c*linder engine thlng a“nomlnal

p0wer" of two horhe, Its 1nd1cated welght being given o

"_'as 1u0 kilogramS' (030 pounds dpproximatjvely)

‘f501 the first Dalmler motor you saw applled to a vehlcle
and oi whlch you knew or can state the norse power and
| Weight and please identify that motor and vehicle by Lime

land catalogue? = |

i

1 ans

XQB?O. Does—nnt Hennie ‘same catalogue to Whlch you are

?n‘referring and whlch is marked defendants exhlblt 183 Nov.

wE
of one- hulf hOFSP power, xmﬂxxnthmxxxxnnxnx welghing 152

o
B

- 18,1908, show or ‘give descrlptlons of slngle chlnder motors '

pounds, also of d Blngle c;linder motors of one horse power];_'

XQ269.-« ' State xhﬂ what 15 tne hor e power and Weight;;

-u;A-.g, It_is.thegqng of wniqh;I;havé»spgken-in the-pre-« |- - = i



o welght the sPace occupied an ;°':**4““?~a~»f:=¢ N

xxw

‘ ;,_aPplication Which ig

_ hcree pcwer, welghlng 485 pounds°-

g ble glves fcr‘a glven pcwer inlormatlcn relating to the

il exhlhlt o, 183

= elngle cglinder engines o4
= pounde, aleo' ef elngle cylinde'

;u;'weighing 485 poffgf"

' tabular statement of defendanue' exhlblt No. 185, referred
' to in the laet answer. exclude anv parte wh1ch are necessary
' fcr ‘the operatlcn of the enginee on the vehlclee, and if -

- 'eo, mame such parts exc]uded?

_193__

A, Thle catalogue ehows drawinas of sirgle cyllnder

engines and a brlef deecrlptlon cf these englnes. The 1

Answer objected to as not reepcnelve to ~the quee-

tlon.

XQ271. Bo you not\f°nd on the catalogue defendants

A Yee._The Weight$of the base varles accordlng to the

ade of the motor and becomee zerc

Do the weights of the en glnes given in the

a_'“

HXl xﬁq@m&xxmgaakeaxaﬁaxtnxxwxkhmHKEXszzmqueatuaXtmxuxmaxgx ﬁ;‘




1'; the englme which you say in answer to XQB&E and XQ269 was

""the vehicle on which was put the flrst Daimler motor of

7 I
er catalogue exhibit No.

A ixxamﬂntxkﬂii I know nothing about it, but
it is very unlikely that the weight given does not comprise
_the Welght ofa%ie-organs neces»ary Tor its operatlon.' |
XQE?&. x" Pledse sp901fy what you understand is includQ'
ed under the column in Whlch is gchn the welght of the
eng;nes except1ng their base om,thls catalogue, defendants'
”ejhibit H . 18%, as inclmded inlthe engine when welghed?
As Exactly what is shown im the pintures in,the cata-
1ogmé;. I cannot give you more 1nformat10n‘om4the subgect
“because as T have stdted before I do not w1sh to commit

any error.

XQ274.3,  What was the weight of the vehicle including* o

:*l:WhiGh you could stdte the horse power and welght, the englne 
being a two hmxsﬁ cyllnaer englne hav1ng a nomlndl power

L E you ‘say of tWO hodse and asg mpntloned 1n the tahle im

lBB‘p ‘
| T

I cannot tell.

x@ﬂﬁﬁ' KQ;?S; Did you agtuallygseegoperate the vehicle -
' referred to- in the last quest1on and im answers 2&8 and

12609
A, I have seen,automoblles operated by motorshaving

the power mentioned.




|| vehicle equipped with a mdtor'which vehiclé T saw,opérating‘f'

1ifor the firpt time and the flrst auuomob11e motor that I

  'WJth Dalmler motors did run perfectly well.

: ;}referred to in this catalogug defendan;'

; Whefe are theJ or any of them°

have had in hand (reponse 168).

are till im existence inm the same form or condltion, or

=196~

kmk The first automobile that I saw was equipped with the

first motor that I ever saw.mounted on a carriage.

'XQBTS. Did this . first automoblle vehiele vow saw equip- }

mounted on a carriage
ped with the flzst Daimler motor that you sa@k and which T

underatand to be the vehicle you have referfed to in'your
answers 268 and REB 269 run or'operate im a satisfactory
manner?

A,-. A digtinction must be established between the

i .
All ‘the vehlcles which I have seen im operation equipped-
-XQE??.- was that true of the flrst vehlcle equlpped

with a Dalmler motor of two horse power whlch4you saw im

opcrat10n9 ‘Did it run perfectly well? -f“'

Yeso ‘ _ ‘
ngve.' | Pleas]state Whether‘any of thcse Panhard &
Levassor vehicles with the englnes originallv im then ana .

thblt No.,183

—— —_— ] [ — [

-substanuially the sane, as they were about 1892, and 1f so,

A, I know nothlng about ity If such a vehicle ex1sts
kkmxagxhaxkhatxyaxkxxnxxxxnmkxhyxx, which is possible, pdfts

xﬁqﬁiﬂx worn out by use: may have been replaced.-
13

XQR79. | What is the existlng vehlcle of the Panhard &




. ing iﬂ substantlally the same constructiom and conditlon of

3]hukxthxaxxkxiixmnx ; I know of the existence cf such
 th1q1§ datlng from 1892 but I do not know where it is.

~106~

'vehicle and engine, subJect of course, to mecessary repalrs[

hav1ng been made and whlch dates furthest back as to time

I of its manufacture and flrst operation,or sale? Where 1s |

that vehlcle and 1m'whosa possesslon,or under whose control
at present? ,' o

AL ixmammﬁxxsayxxxﬂmaxﬁhxsxmnmiﬂxhaxxxxnxhﬂxma&xxxx

Mﬁdjqﬁrnédiﬁﬁfii Monday, NdfémblérTiéth,_1906,;atf10‘A.ﬁM“ ’




.

' the ard page of the cataIOgue, defendanus exhikit Fo. 196

1=doee that correctly zepresent the~ appearance of the- Penhard 8

|| that tine?

' B oontlnne to be made 1n qppearance practlcally like that

plcture oL exhlhlt Ne. 1859

S Stauee'es_near es you canrg;ve-the,@ime?,,__;'

197~
November 19th, 19086,
Met pursusnt to adgournmenu,'
Same parties yrebent.
CPO_S EXAMINATION OF MR, ABTHUR CONSTAPTIN’KRLBS CON-

TIN UBED BY ME. B ETTS.

XQBSO W Looklng At the pleture of automohlle on

A."Yee.

XQ281.\ . How. 1ong dld the Penhard Leveenor Vthclcs'

A.To About 1895 for the two eated vehlcles.
¥0283..‘,: Did the Penherd and Levae or 00. to your
knowledge ever make an automoblle driven by 1nternal cmnbup

. . direectly B
tion - englnes in Jthh the englne came under anJ portion of

thef Vbhlcle in whlcthhe passengers were actualLy seated?

: A., Slnoe about ten yeare.f,

)?9284. : . When dlL the Panherd Levaeeor co. First im~e
s
port’ any dutomoblles of thelr manufactule into the Unlted

As

Levaueoz vehlclee tbey manufactured and yon Ba.w operatlng at,

The PanhardeLefeeeer Ce{fnéefbegnn £o im@bwt;aue ig)'




|
|

~108~
- ¥Q285. Did not Panhard Levassor automobiles, which
were imported in%o.the Unitéd-states5 moré thaen three years
ago carry the name-plate &c. of that Com@any, éhowing thaf
thej were. manuxacTured by that comp&ny? | s |
| -A;' The company s name Dlate is placed on’ every automo?
tile 5h1pped by the factory. | |

 XN286. Through whom did the Panhard Levassor ﬂo. 1m—'

port automobilas 1nto the Unlted States more thanathree yeaxh

850 dnd before it began the 1mportat10n under its own ‘name
as you say 1n answer z84°
A, The Panhard & LGVduﬁor Co. dld not have any au-

thor:zea 1nte1med1ary.

XQ287. When in fact st the flrst importatlon of Pan-7'

hard & Levabaor auuomobiles into the Unlted States, thxmugkx#x‘

im amy Way¢

lyou‘knqw of?

*:A." T cannot say.

{KQ288. How many Panhard & Levasuor automoblles have been

imported into the UniYed States down to the present tlme that

ginning.

¥QR89, Well give the statemenﬁfpf your knowledge im the

matter, whatever it is?

Q,',\,Q/\v' hi., \m?ﬂ 4 4{

’;‘df the Pa.nhd,rd & Lew,s-

X0290..  As tEchméssl.-dise

AL About two’ hundred and flfty, by the Panhard & Levassor
Co. itself. - : "




199.

| sor Co., are you a member of the Board of Directors who de-

! termine the policy and oonduot of that Company°

A, I am.nof a member of- the Board ol Dlreotors but I

! - . . ) ' }7’

il ain gepera%fpresent at the meetlngs, and give an account of

xxxxﬁ&ﬁﬁix what isg: g01ng O, asklng the ﬁmmyanykx Board

of Dlrectors'.author1zation in my conduct of the mo&t ime-
'.lportant business matters.

| ~XQ291. Are you 8 stockholder im the Panhard & Levassor
L YCo;?“ | - B
IS A. Yes.
' FQ29P; . Do you reoelvelcompenpdtion from uhe Panhard &ff

Levaobor Go..for your serv1ces as general mandgerQ

XQ290.7 Do you1 dutles aB general manager of Panhard &

) Levaboor Oo. 1nolude your adv1QIng them or consulting Wlth

- in the Unlted States on the Selden patent agalnst purchasers

and users of Panhard & Levabsor automoblles? :

A, ihxxﬂxhaaxhxxﬂ i As far as th&sactual gult is con-

e cerned yes,; but in tpe Qﬂase of its b

'“ thlrd paxties, no.f 7 |
- XQ294. Do.you not know thatwlnotructlons have been—glveﬂw
| fby the . pirectors of the Panhard Levassor Co. to the fimm . - ”
Nof Coudert Brothers im New York to appear and defend any

swlts hrought on,the Selden patent agalnst cuotomers of the

o im the United States
"-Panhard & Levabsor Co. who nave bought ar are using khxxx

o them w1th referepoe 0 thls sult and the other su:ts broughtg--"

ght ag@;nst_w;jglf o




. made in these doouments for your testlmony as to what the

| ~2003
A. I do not know,
 Ekexexidodmoouxmkx  The handling of -sults of this
| nature is wﬁolly placed in the handS'of party mhaxmxmupxﬂn H'-
”hxmxﬁii who has fulL charge of our litigation.

w‘étﬂ;pXtEXEEXHE$XXEKEEﬂ

XQEQE. Who is the party mou refer to 1n,the last answerq'
A Mru Exﬂxﬂxx Prevots, ixxxng reslding at 4 Place :

Ste Mlchel, Parls.

”“'XQ296I-. Do youfnot know that the Panhard & Levassor
f Go. give a.guarantee t0 persons buying thelr automoblles
 £._to defend them against auits brought against them on the
.ithelden patent? ' _' _ | ‘

X : o and - :
w.A_ Yes, it is the compdny s duty to do 30,

EQ297.._ Varlous letters and catalogues have been put L
- 1n eviaence in connection With your testimonj given.' Trom'”
'L what source dld you obtain these? | -
;_A These documents have been sentlto the firm of

-‘G-Goudert Brothers by'Mru Prevots.

- KQBQB. These lette 2k - and catdlogues are all of aates RS

fi:priOr to 189? when you Became actively‘*‘““"“’“" i b‘theg R

PanJard & Levassor Co.,' o Do you rely on the statements

‘ Panhard & Levagsor o, did prior to the time you act;vely N

Joined them, and in so far as those documenus contalm state—'

;.nents?




 fr;hard & Levasuoz Co. and gent by Mr._Prevopt to Goudert Broth—

';g.not Iead 1t.-'“ e

oo --“'01_ . .

' A, N‘o.. They mer‘ely Vcor,t“o'borate wha.t I lcn'ew myself a.bou.t
the matter. ‘

XQR99%. . Did. you yourself make any . ekamlnation of
the files of the Panhard & Levabsor Oo. beforo you caumne ov—“-
er here on thls cceasion in order to ascertaln f@CtS and find
”doouments? | . |

A.  1:i‘Persona11y I have not made any suoh seavches
but I have glven orders to dellver to ﬂr. Prevo§¢, ﬁ‘11 the
,o-documents for Wthh he. asked..nli Previous to ny departuxe
. he furnlshed me W1th a 11$t of- all the documents Sent by
| nim to the flrm of Goudert Bro*hers.;_ﬁfl" e |
o XQSOO.H Please let me 1n3pect the llst of documents you

”-refer to 1n your 1ast answer'so that I may ascertaln which of;_,

- the documeptsxgukxxmmymmxxhunﬂa found im the files of Pan-ff;

”ers they have thought 1t best to offer imievidenoe and whlch '

ofof those documents they have thought 1t beat not to offer
Yim ev1oenoe9 C o |
JfA;  I have not the document w:th me and moreover I did lf*

S IR R L ' :
'.;” @ounsel for defendants states that. at the close S

al ow co

:complalnants to 1n5pect at thls offlce the documenus7;j“
' proauoed from the files of the Panhard co. .

- The omly'obaectlon to producing thom HOW’lS that
_i%ﬁﬁi

the w:iness 15 very anxious to sall for Europe on

Thursday.r

ERL PN PN e - - = — - D om




o _f;om any one any additional charge Whatever to ineure them

_ _direetors of the Panhard & Levaseof Go. in your eapacjty
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make an additional uxxeyxxkni charge to customers when you .
give them'the_guafantee to defend them against suits broughtt'i
on the Selden patent and beyond what you charged when you
dld not glve them the guarantee9lri |

"A I do not know what 1s done 1n thle matter by par— o
tiee‘nho having bought vehicles from the Panherd & Levagsor
Co. to eell them afterw&rde, representing thenselves as
agents. I can say though that as far ds the vehicles sold

'by the Panhard & Levaseor Go. are concerned we never ask.

|| guarentee against any such a sult. - | o
' 3@502-.¥ In view of your attendance at. meetlnge of the

‘ ©and :
'n‘ae general manager, de you not. know that the defense of thls:L f
puit aga1net the Panhard & Levaeeor @o.;and of the suit
'agalnet He. & A. G.‘Feubauer on.the Renault machinee(in ]
| e‘beth of which sults yon are now testifyimg by a eingle depoeie'j
'tiom), 15 being paid for—not merely. by the Panhard & Levaesor -

Go. _alone, but also im bart by Reneult wreres, end also by

‘o_omwtfibutiene from othei_[
,_Eumepe? 7 |
3 @ounpel-for defendants inetrncts the w1tneesm
‘not to. answer the question a8 jt ie not proper cross-

exdmination.




"”f;lthe Panhard & Levassor 00.?

"if}ihowever' Presldent Me%ard Dorlan, Vlce Pre51dent Garnler

‘30 5— _
A, T do not know, Mr. Prevost hdving full charge of
all BN Panhard-LeVaasor interests. | _

XQSOS. Do you not know that the;e is a comhlnation of, .
xm Buropean mdnufacturers in Whlch the Panhard & Levassor -
@o. is included and whlch combinatiom through its members..
ig contributlng to a. fund f01 the defense of the so~called
L test suits on the Selden patent agalnst Panhard & LevassorT §f
leo. om thelr machlna;and agalnst H. & A. .Ca Neubauer on the;;;3f

;Benault;machlnes?

: Who would know*the facts about thls?
R A, I do not know who could glve you ‘an answer on .
el a hypothetlcal , :

¢ﬂ$ﬂﬁ question{

XQ3®5.. Plaase give a llst of the presept dlrectors of A

A.;. This 1ist mav be’ found anywhere. Here it is

_LavertugonT‘

,and;E;éiéét"

Recess untll g P. M. 'f'




| .;004_ ' | |
XQ506. From. the time you went actlvely w1th the Pan-
hard & Levasaor Co. in 1897 has not your personal work im
connectlon w1th in+e¢nal combustion engines and your practi~
,cal experlence thereon.been exclu51vely 1n connectlon with
I tne auuomobiles produced by that Gompany and eff01ts to i
 prove then? '

-”A. All of my efforts and personal work have heen )

- entlrely directed towards the general managlng of all the

: f:-tEthical and commercial business of the COmDany Panhard &

"*_Levassor.-

FQEO?. Has not your actual practlcal experience With
3 - -agutomobile: ‘-
;aumomobile construction and englnes been dullng th&t perlod

Efzom 1897 to the present day when you have beem w1th the *;E 3;

"“rﬁpanhard & Levassor Co.? R

NOi C o

FQSOB.f; Has the Panhard Levassor co.:ever made
:'.;a three CJllﬂdET 1ntbrna1 combustlon automobile engine9 1nd
1f so, when? ‘i | |

Yes, about 1902 or,lGOS I believe'

. Xg3
':;j'isfaetoxy way? — : .;_-1- ——— ‘-t ‘r~ﬂ4ﬁW}~— -

idrthoseut

Ac Yeso'_.

qulo; When d1d you flrst see a three CJllnder 1nterna1 ,t

combustiom englne?

S A, I don't remember the number of cylinders bears no.?
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1&tter mav be and are actually constructed according
Lneeds with one

to the

two three, four'

or six cylinders. 3
I notlce that the Panhard & Levdssor Co..

*are manufacturing engines of ij c;llnders for the 1007
-'models or some of them..

. Obe one or'two c;llnders?

A. They have
our. Company for'some use of Whlch I

heen bullt according to orders placed.
am 1gna’ant Per-

':sonaily I prefer a- four cyllnder englne.
”‘.'_ XQSIE.

I asked you what were the advantages of a six

two cyllnder

XQElu.V Is this'also truﬁ of a three-fyiipdér ¢nginé as5 

. compared W1th a one cyllnder engine9 7 § S | Lo
ff}%; Nb it 15 not p0551ble t@ absolutely balance a three
Acylinder englne, no more than 1t is popsible to absolutely

balance a one or. two cyllnder engine.

-XQ5145 HOW‘many three

-C llnder automobile engines have

made? :
three cyllnderf e
red. These/englnes

bullt especially for England., '
XQ315.

the*P nhard & Levasaor Co.
'..‘:f .Ao !

About four or“five hund were

of these

Wﬂﬁw @/étf |

What was the lowest horse power of any
three-cyllnder engquﬁs? | |

, A._{ All were of the same power,

What 13 the adwantage of SlX cyllnde

t&g%horse power about.w ;J?

XQSlG. Have you not con31dered these threercyllnder
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: ‘ three '
A, No. . The mix eylinder engine has been built by
'utilizing cylinders of the twelve horse power four-cylinder
|| type. - This was poséible since the cylinders of our
. motorE are 1nﬂevendently built._
| KQ617.¢3 But do Jou n0u oonsider the use of three
icyllnders in your engines as an 4my;ovement on the use of
one or two ojllnders? _ _: _
;;A;315’N65 it is above all a questiom of room taken by
the enbine and chiefly in our case ib bumpliflg_@tion in the
‘ 0 by using .

ﬁﬁfianufacturlng progebs,'since one type of cylinder flve

 :different nowerb can. be obta1ned..1 . o _

'? XQSlB.,r.f; Whmu was the weignt of. the Panhard Levuppa
o ' o nine -
L threc cyander enginea of about Xuw horse power'of which you

have syoken?

A;7‘r Abnuu one nundred elghty kllOgLaME (390 pouhds)

5x‘$‘altnough I cennot reoolleCt an°°lf‘ﬁ7'“f

XQSlQ._Q What ig the welgnt of a pdnhard englne of
o ;'24.H. P, of the presenthuime? o e

_ EA;_' ,5 I could nok tell exactly; rfhé_weighﬁ of these fi[
j.motor%; é;Q ;w ; ordivig. to.the =

we hbgve bullt motorsrﬁhlch onlj welﬂh three kilocrams per

|norse power tae wauer Jackets c;ntai;&ﬁg no Wd+er. |
ngzo. . Were these last for use 0¥ automobtlea?

A - Yes. N | |

:.-KQ521. How 1ately were tnese 1ast Pnglnes builc?

A Thd’:se/' requltil‘hhree ki]n.o*r'am nPY‘ TL P. 1 has been fa
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obtained as early as 1901.
XQszl. Referrlng o the Pdnhdrd & Levassor cdualogues

Whlch you produced on your direct testimohy, 4o you know

WEl"ht%fOf eqﬁglnes in fact made by that compdny and thdt

bWO horse power attribuued +o them in the cdtalogue?
'ff.A;‘ Their MBChdnLCFI output was sunerio: to the flgure
given bj the caualoﬂue.‘

B All mators manufactured by the Panhdrd & Levabsor Co.

for englnes stated to give two horse power, 'were the xctual '

such englnes did in fdct glve practically in oneration the s

a8 matter'of’faCU that‘the-weights=given-1n those catalonues_;ﬁ;f”’” -

dellvnr as a matber of fact and efferlvelj a power buperior'*'

to the power indlcaued on the cdtalogues. . As far as the
Weight is conuarnsd I may say that 1t 13 always nlven as-

closelj as. 90351hle, niv1ng round flgures however.

KQ522.  ” Ple@se note that I an aSKiﬂg Youjabout the _Ihﬁ'hi

catalogues produced omn:; your testimony and whlch are of a -

date beforp youentereL he employmenb of the Panhdrd &

:Levasbor cg@panyailﬂﬁéél

a?él?gu@ glv

do you Uersonally know, outslde the catalowue whether 1:11635315"1

englnés of that time did give more or 1LSS than two horse -
power actually? | o |

,‘A Yes,_I know that these m0uors dEIlVPTGd a power

su@erior to two horse power as I trled_them on the brake

se power for‘

certaln engines ag a catalo*ue Suatement but the qpestlon 1f¢

3
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As a matter of fact the motor xnﬁxaxxx montloned im the A
:catalonue ag deliverlng two horse power gave actually on thehﬁﬁ&
brake 2 and 3/4 horse power. _

XQ'323. Vell, what was the weight of that engine to

Whioh Jou Jefdr in your ldﬂt answer?

I refor you to theroatalogue
KQ324._ How 15 1t you remember difforent horse power

: from the ¢ atalogue, but only remomber the weignt from “he

,Cata10¢ue9'"' | o o =
7 A}7'  For'the reason that T occupied myself above all
w1th the power develooed by the engine, and moreover uhegefii“g
_enoines whloa have been construoted until 1895 in 1arge num—:
Bers, were. LHOWn ai, 81V1n8 tWO and three qaarter horse pow~'ﬂ7
(eg;ﬁ__‘ | R ,. - ,-- | . o _
'XQ525iﬁiﬁ? What date can yow.give as the flrst Jear in*”!'
o wh:oh you tesoed‘an englne manufaotured by Panhard & LeVassoro

and whioh devoloped moro Lhan 2 horge power?

A, In the year 1894J§£3. I L
K0326.' -Is it no j true uhat Lhe imternal combustion
he P

power'obtained Nthh you

automobilo englnes of rosent-day*w1th the 1arge horse

: mony; 1b subSuantially the same in mechanioal construouion Wgn-f

and operatlon as . the Daimlor englnes mada hy the Panhard
| Levassor. CO. 1m 1895?

Ac.u'}' Yes, These 1drgo motors' solply dlffer frnm theiﬁ'

) latter by dlmenslons, detaila of constructiom and the ar"nge

munt of oarts.;-




.fOHF_ijlG 1nternel_combust10n englnes?

:have read in ifs entlrety the Beau de Rochas patent."'

,thereon 1n the German Coults° L

‘with yoUr Otto fout cvcle englne of 187&

:fsay on thls matter._."

-eycle-mQtOf you get_lm 1878?_ -

"Oogn—

XQ327. When and whele dld you first see a printed state~x

ment of the Beau de Roches theory of the -operatiom of

A;‘-Over“fhirtv years ago, but.I cannot state-where'and.

when I saw that statement printed ior the flrst t1me.‘~I

XQSBB. Do you not Know that yhe printed etatement

of the theogy of Beau de Rochas Was firSu cdlled to +he-

attentlon of OtLo when‘it was out ln,as a defense to Otto e_f.e‘

"suit upom.hie Engllsh Patent brought 1n the anllsh Courts¢ﬁﬁa-?

and as a. defense agalnst Otto 8 patent in the sult brought

A. :Mo._

XQSEQ.- As yom.remember dld you know of the deecription{ L

of the Beau de Rochas theory durlng the period between 5? ~

””g_ 1877 and 188b and paltlcalarly while you had and were Working:'

‘ﬂng;g?'._ave not occupied myself Wlth these th90r1es om.

'acoount of thls Otto moror.gx K have already sald all I can '

tneory of Beau de ROChdS -about uhirty years ago. Did you

; know of the Beau de ROChdS theol while you had the . Otto fourfef

A. I cannot récollsct..

T:éyelé”mo%of'iniiSVQ and you have’ Sdld that Jou knew of “tne x3“



"'-ufkthat anpreolatlon or knowledge? f;,{'{ﬁm

."."J.io..'. o

XQSél. From where dia you first obtain the 1dea or know_;

°dge that the Beau de Rochas theony was applicable to the

Otto four-uycle 1nternal cnmbu%tlon envlneQI

'A. T know*nothlng aboit 1t. This patent'was'public pro;,f;

.farty at that time, . T e

' XQSSB You certainly must'at‘SOme tiﬁe'have learned or
'*"1;appreciated that the. theory set forth By Beau de Rochas,j_
Zwas in practlcal apnllcation embodled in Otto four-uycle:_

.interndl combustlon engines? When dld jou flrst reaoh .

'~A At this tlme 1kxmxx this fact was public knowludge.

;“ "XQ333.”r Stdte ‘what' Jou mean by this tlme, what PeflOd?

1: A. '_r; That same neriod Teferred to by the attorney._:" :

. 'KQ334 we11 :what do Jou understdnd that perlod Lo be
L”f':giva the year R _‘ _ . : N N
| A.:,, I refer you to qxxxkxaxxx uhe pe iod 01ued 1m

'M‘fquestlons 328 and 529.‘ I cannot gxxxxxn give you any more

'ﬂiprecise 1nformation about it.;n:

xg535. we11 ‘do yqu medn the period. between 1877 and 18851'

7=as mentioned 1n XQquor

i A;'-As you plpage., ,‘ 

-| xQﬁﬁﬁX' ; Answer DbJthPd to as irresponsive.‘E  |
i'.xgszar XQSZS repeated. PR

:VA;; I cannot glve Jou a-hore pr601se answer.?

'--' AQSBV . Do you not’ know that in Otto 8 patent whmch

 }he took for hlS 1nternal combustlon engine, he set forth a. ﬁ;{;ﬁ




' “ﬂ.It was nenerally known to be an explosion englne.

'9f;f-with gas From the ordlnary streem mains or a gas tank°

'3¥gﬁ;0tto four cycle engine whlch was gupplled with gas. by means off E

—211- .
in the terms OT his patent as an obgect the . secuVing of gradual
:,compustion wi hin uhe englne cyanderq | _ 7
| A. Yes, but it hag been necognlzed that this theory S
. 'ﬁas not correct. I refer ;ou to my answer to QlOO. ' |

| *f XQBSB.; ; In.1878 when you bought the OtTo engine you

' : appreclated
have referred to, was it KEEnAbV you that thls Pngime ran
e upom the Beau de Rochas Theony or oycle° o |

A,' There couldn't ne the le¢st dcubt im my mind._
XQBBQ. - When you bought this Otto englne of 1878

o glwas any representatiom made uo Jou_by the builders or bellers
ag to Whether 1L was an explosion engine or n0u? |
":A; T do not know., I did nOu need to ask them about 1t.
XQ340. ﬁ Was not your Otto englne of 1878 suﬁplLed
-A.. Yés, 1t wa s nlty gas.

XQ341. When dld you flrst operate or ses OPeTated an S

'-a carbufetor der1v1ng iEs llquld from a supply of 1iqu1d ny— wﬂf

v droearbon and as dlptlng 1shed fxom being supplied with City

A, In 1889

Adjourned until Tuesday, November 20, samé time and

| place.




R )

Nevenber 20, 1906.
Met pursuant to ad jourmsent.

-Parties present as before.

Counbﬂl ior Defendauts states that the w1tness
'has aﬂranged to sall for Wrance on Thursdaj of thls |
week and that the 1nterpreter cannot act after to dqy
owing to. hls buolne s engawemenus. | 7- h
| Lounsel for defepdants, there;or requexus7
'that the crosu examinaflon be cloged to-day and that
- if nece&sary a. session be held tonlght Jn aco01dance

‘Wlfh the 3uggestiom of the Examlner, mdde some time

ag0.

iGOmpla1nan s Counuel states that he is maklng and " w;ll
- make every effort to finish the crOSSHexaminatlon at the 
B@SSlOﬂﬂ of tc—day apd to-morrow and is w1lling to work

_'exbra tlme for that purpose it necessary.

3(542)Q Whose make or'invention of-carburettor W&S4that?7

BT whlch you saw operated on anﬁ Otto four chle engine
-'89 as you say in answer 5419. T

A. T do not know.

-Q- 343. VWhose make andninvenuion was. the f;rsf

__‘carburettor you ever saw operated in 00nnection with a

]
4
1
1
|
|




~f-'inventer.‘;

21 d-

a foﬁr_ cyele Otto engine?

344 Q Whope make and’ inveﬂtlon was: fhe Tirst carburettor
| 'you ever saw iﬁxxﬁnnxxkimxxkak operated at all in
'._conennectlon w:th an 1nterna1 combuetlon englne? |
' A; Ilcannot glve you any pr eclee informatlon on thls

" subaect.+ Thie was oo 1ong ago.
' were put upon the Dembler englnee which were Tirst manur
o factured by uhe P, & T. Go.,'and put upon vehlcles?

. . Wwas -
'?tor 1ncludedxhx built by the Panhard Levaeeor Company

hA

"“ﬁﬂwhich'were Put upon the Pah ad Lev&eeor vehlcles 1ike .

o th 0B 8 sold in catalogues, Deft Fx. 1832
am

b, Xqaan. - Are you ignorant of the name of ih“ any . inven-

"ijoureelf invented yeur carpure |
jA.-u,_No. Among the many carburetors that I hdve seen
‘nome'wae‘eeneldered as patentable. ' |

Anewer obJected to as 1rresponeive.;

A, T eould not tell really as [ haVe seen many of ‘them |

:Q, 355. vase inventlon and manutaoture of carburettoref 

'A. T cannot tell as everv part of the motor,cerb uret-_*

Ay T absolutely unable to’ tell the nane of the ;,sﬂf;f

”f{“fer.ef_carburetore‘for thernal cogbustlon englnes, e:ther}f;“é

XQ548. Tell me what carburetore were 1n uee by the Pan—\ :

'= hard & Levaseor‘Co. on the:r internal combuetion englnes

:iQ -346. Whose 1nvention of carburettors were-those' "3fgﬂ7“




'5“..fu11y used. _ The surface carburetor, the atomlzing car—j‘r

H"and used by Panhard & Levassor prlor to thelr adoptlom of

-214~ |
'thelr constructlon? WEre they attrlhuted to any ind1v1dual
by name., Did they pelet of the operatlon.of the englne?

A Several types of cathuretorv have been success—

.t‘buretor.fj The modertf op81at10n of thepe carburetors 1s so |

fwell-Lnown that 1t is hardly. necessary to descrlbe them. '
VThey dld operate perfectly well when they were set to givei

| their best efficienc; for a determlned speed cf the motor,

t:These carburetors came to the. Panhard Levassor works W1th;~t‘ﬁ'l

u_the patterns furnlshed by Dalmler.' T know nothlng more onh.:%f“

H'Lthls subgect.: | | | o

XQ349. Did not these carburetors whlch Were manufacturedf ‘

'ttfyour carburetor operate do as to enable the automoblle enu iL.;
-Hﬂf ginea to run and to propel the vehlcles? A
A-~ Yes, veny Well.;' 7“771_ ) : : ‘_ Ry o
XQSSO} Have you not underStOOd that the carburetors which3t?5

came to the Panhard Levas or works w1th the patterns furnlsh-

al I
'.ed by Dalmler wele of Daimler s inventiom?
, i

fITknow nothlng about 1

XQ551. | Dld the Panhard & Levassor Co.. 0 your knowledgé7
tever employ a carburetting device 1n whlch the entlxe sup—' |
11y of gasolene or liquld hydrocarbon was boiled by or sub- '
;‘uected to “the heat of furnace? B -

A. 1 know nothlng about 1t.
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- XQ352. ‘Have ‘the Penherd & Leveseor coa to your knowl-”
.edge'ever' perated their automoblle enginee der1v1ng the‘i'
supply from a tank of comrreseed gas carrled on the vehicle

‘_as dletinguﬂshed fxom a eupply of 1iqu1d hydrocarbon carrled'-

':fon a- vehlcle and utillzed in connection w1th a carburetor?

: A. I heve never heard about. such 1dee.

X@Sbé.r Have not the Panhaxd & Levaeeor Co. 50 fer as

e,f_you kmow elwaye cerrled the supply of 11qu1d fuel for theirff"

‘n*.automoblle englnes in a. eurtable tank on- the vehlcle and

”°;e;the motor.

'l and dates of them? o

| _Withdxewn the liquld fuel therefromland vapoxlzed it at a

';rate to accord w:th the wonklng of the - engine? "_-,n
: U containea in ‘a tank ecarried by the vehlcle SRR
A. The hydrocarbon 1iqu1d hee elways been brought to

by
‘ fffunction to regulate its eupply to the motor.

'e 1ntermediery of the carhuretor having for

XQ554‘_QQ Referrlng to the car%uretor you heve mentioned B

:ﬂkfem YOur direct examlnation ae YOUT jnvention, when and where@f_‘

{f“and by whom was the flrst Krebe' carburetor, as referred to,f

:conetructedq

A I cennot anewer Jhle questlon ae I conelder it ae

kQ355.'QZH Have you taLen out patents 1n.the Unlted

;_Statee for your carburetor end if so, give me the numbers |

'cq,Al’f, I do not recollect and I consider that 1t has

-1'noth1ng to do whatever in the case.,_n -




f; ‘ed to. you in. France, an& if SO, give date and number Af you ?"

a'have or heve not taken out or been granted tny petents in

Anewer obgected to as 1rresponeive.

. X©356. You are not the Ju@ge of whether questione T

have somethlng to do Wlth the case or not. You muet |

_certalnly know whether you have recelved any patent in the

“Unlted States for youl carburetor. _'_ : aske'you whether yot

the United States for'your carburetor. ‘
A. I know nothing about it, . kiixt§$:¥ g ]
' £ .-hﬁﬁh&ﬂ&xxmﬁxmuxxnaﬁﬂnixakkuxnﬁxxxnx

ixanRE$XMXx

fthe klnd you have described on your dlrect examinet10n9 ag

'fﬁ @ounsel for defendants admlts that Nr. Krcbe has _
| obtalned Letters Patent of the Unlted Statee, No 764

421 dated July 21 1905.. iﬁxuxmnxxixﬁmnx&xﬂxn&—
‘Theee letters patent are inievidence, Defendants'-
exhiBit No._:'lelf;_”i;.j,. L L
lQSS?.:; Hae any batent for your carburetcr been grant-h; i

Canor

LA.- Yes a patent ha”rbEen applled for in France but I
cannot recollect the date

r number. o
quaew ' g

of your deelgn, and if not who dld do it?
‘ wag @

A Tt mmxbmmn built at the Panhard Levabsor works. .

XQ359. To your knowledge have any suite been brought

either in Euxope or the Unlted Statee under any patente grant{ﬁfr

ed you or om your ann11nq+1nh A At




‘:;’Patenoi_ ;b°

21?-,

_partles alleged to copy or 1nfringe such carburetor patents?

A As far as T know no such a sult has ever been

j:_brought about these patents.

' XQSﬁO. thn was the earllest use of the carburetor

generally known as the "Krebs carburetor" and where waa
that uge? | o

A,-:Atfthe'Panherd & Le#aeaor worke.; I cannot at the

present time recollect the exaot date of 1ts first appllca-f‘-'---:"E
tlon. I Will state, however that thls happened about flve'f

'years ago.

"XQSGI. P Dld you ever hear of carburetors known by

and did not oalburetors so named exist priOI to your own

invention of the:"Krebe" carburetor?

-A. ' In a. vague manner I heard of those names.;;:

YQ362 _ Are you aware or did you ever 1earn that the

';uretol to Butler of!England?‘

A, 'Yes, in a vague manner.
' Are not

%0363, Sm  "Float Peed Aspirating " :E‘eaturee of con-
. struction embodied in the so0- called "Krebs" carburetors,
lyou have testlfled about on your dlrect?

A.- I do not clalm to have 1nvented a carburetor. I hﬂkﬂx=lﬁ'

_,V‘merely brought 1mportant 1mprovements to flcat feed carbu—i:
el _ : i

”?_Whlch you. refer to on. your dlreot examlnation and’ whlch is ,U'Af

n'the name of "Butler" carburetore or "Maybaohu earburetors,ge‘b R

't‘anllsh patent to Dalmlex for "Float reed Aspérating Garbuév.“

7"'retor" was declared inwalid|in England becauee of the prior 1

A



e |
- XQ364. Are you.not aware that mény_dther forms of

carburetbrs are‘inrﬁfactical énd successful use on automoﬁ-r.
I piles in connection with internal combustion engines, than
the speclflc form of carburetor you have referred to qs | _
“of- your de81gn and EhiCh 1s known as the'“Krebs" c"':“r'“tzm.u‘e---"t'..u'*""i
for?‘ e o | 7 o o |

A, T am dware of it.’

'quﬁﬁ. Do you- knOW'Mr. Agmé Witz of France as an au-

- thozlty or - exrert o the subJect of 1nterna1 Q,ﬂmbustion L

englnes and has he publlshed a. book or books om the subJect
ﬂ_and 1f so have you evex read them? | o '

'A My answer to the three above questlons asked 1s ;,"

;fiixﬁmxnmxxxmxniixmkxxkhxkxmxxxhxx Tff I know of Witz and hls |

’IIQIhDoks, but I do not recognlze anyone as an authorlty on

;_these questlons. See my answem to questlon 90, ‘96, ﬁﬁ 97 _;Tif

T"‘"5‘“98 99 100 and 101.

XQSGG. ” Bbfore you came over to thls countfy on thls

'iﬁ occasion, dld you recelve an ¥ letter or. letters from coun—-_f’

I-uel or experts im the Unltek States or from any one explaln_‘_b‘

' Iing to you in regard to-

1ﬁing testimon' here i Lﬁh*

B8y |

I’and dld you'Writéd&nY 1eﬁtér or'letters on‘the’subJectyi s
- and 1f 50 - please produce all of such corresrondence?

;] ﬂ,r As I have already stated in a prevlous answer, I

.:‘i. cameé: here w1thout hav1n6 had previously any communicatlon |

whatever eliher verbal or wrltten With any one relating to.i_.

_ithe manner in Wthh I was to mzkx glve testlmony, I only




:ofhﬁfmﬁ an-automobilutofVWhat I te
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XQ36W. De you ﬁot knmow that Bemz successfully ran im
Germany a vehicle aqulpped with an internal comoustion 8-
‘Bine and before Daimler ran a vehlcle equipned with his i
internal combustion engine? |

3._43' Yes, Ilheard of this 1n -8 vague mahner..--'

. XQ368.‘i: 5 Do you know or have you heard of an englne
: inventidm of

"agine,~

in accordance witn the Ex&nﬁk pakxﬂkxgxamkﬁﬂ xn Tran001s

-thIX&H;XRﬂx.Million1? Rakwd

 A;f I do not remember of having heard suon name. f ..
XQ369. _g Euxxx Have you ever heard of -any Frnnch pat-

ent or patents to an 1nventor'nmmed Henri Menn, or of any

N intern&l combustion englnas built or used under any such pat—

'nnts?'

"YA: T do not remembe?.

: .KQBVO' Did you ever huar or know of any patents XM R

o granted to Of englnes made under the 1nventionb of per-'

SOHB named Carre or Brobhier?
T don't remenber. “' _ 7 L .
_ XQ371._ Dld youvever 4Iar or know of tae practjcal upe

extern'

',gj"chamber outside of the wexking cyllnder and” 1hu expan31ble

"uases resulbing fxom the combustlon _conducted from the sai d

) ,humber to the working cyllnder by means of plpes? o

Aor NOD ’

'_ Recesp untjl 2 P, J.-'

that 1b anenglne 1n‘Whlch ‘the charge is burned in 31.  ""'
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XQ372. , Do you know or have yow ever heard of an au-"*l

‘tomobile Whlch wap pronelled by a hOb air englne such as

tne Ericcson englne or by & comwresbed air englne emp1oy1ng

"_¢a tank conualnlng a. supnly.of comnressed &lT under heavy .}__j'h

' pr9sgurP or by an ammonla eqwgined:c
A, T do not remember of 1L __-:f : :  f'V  ' ,._ 7-7 i
XOB?&. _ In fact dld you ‘ever hear or know prlor to 1805 '

of an automobilp constructed in accordance w1th What 15_;_ |

"shown 1n tne Ro&enwald patent No. 116 871 of 1877 defehd—

g aﬁts' exnlbit Nb. 108 belnv actually constructed and ooer—.

.ated°7-

  “:XQ374J; ' Bld youw ever kmow or hear of the free pi “l;r‘t:;;r.r-_,'-"”"'_"é
-  type or- conﬁtructloa of sngine llk? that of Outo & Langen
V'E_OF Ha]lowell of'Earsantl & Matteucci being actually used
-'=on an dutomoblle to propel 1t nrlor to the year 189b9 y}“
Mo. o S o '

XQ375..' Dld the Panh%rd-Levabsor Co; ev¢r,use'for:aa—

7 tomoT'

..glve -a higher. 1nstead of a: slower speed to the a&le9m””_'”“' oo
{A. I do not know.as far as I am concerned.
XQ376. Do you know of the Panhard & Levassor Cos ever

'Fonstructlng an automobilp which was actually and succPssfuljyf"

" Fperated by a gas englne of the free-niston type9' f_, J L;(6,£
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A. Yot to my knowledge." o
' " vehicle ‘ e
XQ377. Referring to the Lotz xukmmmhxix of 1867 and the

Bolle vehlcle of l&?B,Which you have menuloned 1n,Jour d1~:

rﬂct ev1dence, were not both of these drlvenrby steam en—‘

,_glnes?
Ao Yesg.
: o - not ' ' '
KQS?Sa Dld the manufacture of these vehicles xmn-

Ekmmm stop at that time. 80 far a8 Jou know?
A. T ol know nothlng about Lt. ' .

.f XQS?Q. Have you ever heard of them 51nce the tlmes jou
mention in your testlmony? ; , -f‘,‘- -   ;‘{;,*;:_["f  €€
"V'UA@?' I don't remember. - .l T -

XQSBO.f Has the Panhard & Levasaor co. e%er manufacuured:}-l
'*'ﬁiautomobileé drlven by steam engines? | .f_r‘:nj . :
'1 A No.;_ * jlf{ ,“;f_ '$gﬂi:f'.:ff._‘:;;if?-A,}]g;“"j

KQSBl.V mmy nnkx have not the Panhard Go. méaefsféam,5~f e

.JautonobiTes? - RE : R |

A I do not Know the ;eaion of 1u.

XQ382. ' As an enginoer

[nd expert in ‘the. art of automo--'

5ieneinea ag fhe motlve power of automobilbé as qQ@Qé;?Q#WEﬁ@i_h*E
::steam engines for the sane purpoae. | :
A, T do not know wheuher one type. i mreferable to the
.fi_ other. Tt 15 OQIEflj a questlon of opportunitv.ji};l o

(//;QBBS. But as: matter of fact: Jow prefer youlself the‘ﬁir-

. il’lternal COII.'QUStiOIl eﬂg'iﬂe 'Pﬂ'}" n11+nmn'h'i1nu hmn_'nnunr 'vr.n'n Yot o P '_.\:.2\_._-! H




|_such vehlcleg is that not so?

“g dld you9

._-ot haveing been
o haing uged in France9

cles?

.tc‘at the present time but ‘of course ther Weight of these

ﬁufactufod and which has bEQn manufactured 1m France to your
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uidnr 1t better‘and more perfectad and more appllcable to 1f

- A. Fo, ZEx Jdoglng~f10m what T haxa see every day.

K9584;  What percantage of automoolles manufactured in

Prance are drlven by 1nternal comoustlon enmlnes as comoarod !

With autOmooilcs Whloh are drlven by steam eng1nes°

A, No I could not say what the proportlon ia.-*?

XQ385. Is not very much tne larger proportlon now uan-z"

o knowlcdwo,of automobiles drlven by 1nterna1 comhustion en-‘3f..

gines, than Those driven by ateam engines?
A- y I do not know. That may be, f:
XQ586.- Have the Panhard & Levafr‘

7f periments w:th stean englnes for nropel ing automobiles? ﬂgfffa

A.Jg I do n0u know whethar it dld or not. R .
XQSSV You never heafd of their maklng such expariments,
'A¢= Wo, I never hcard of 1t.

X388, - Have Jou any kno»ﬁedge of Sueam traction engincs

lieve.that thr

A, I have no exact flgure xxaxkixx oresent in my mlnd .

r: Co. ever made ex-"'"

, XQBSQ. were not *hese veny héavyfahdfSlowCSpeadi#e@i;:;-r~f

‘:tractors and thfaispeed were dependlnrr upou the use for-whldh' ‘



’to adapt uhe interhal combuptlon englne for the propulslon
 01 ro¢d vehlcles or automoblles, were you aided or was any
‘one alded to your knowledge by What had hwﬁen done iﬂ con-
‘_nectlon Wluh steam tractlon enginus dnd steam drlven xka |

;veh1cles?

‘Amotor and its dnplicatlon as & drlving englne for Panhard 8

Levaosor automoblles?

. :_that | th"e' fackr ool

_France as fuel f01 internal combustion englnes on automobilee

-3225=

X SQOWhat were the uses for which these steam tract;on

ad in- your ]:1'101«\rledge‘7J
A.V I could not tell you.

XQ391._1i In. the efforts made. by yoursaif and others

A ‘; I do not know.z I cann0u remumber of anvthjng.

'engines were desjgned and to which thej were aouuallj appli-_ L

XQ592.T Gan you now set forth any way im whlch your &i}f;LE'

knowledge of steam traot1on endlnes has helped you im what

you have doue 1m the develoament of Lhe internal cmﬂbustlon

I canno» answer.: I know n0uhing about this.,

XQoQS. Then you cannot p01nt oum any way im Which oE ;' l

:' steam traction englnes or ste%m driven dutomobilps have helped '

_ you in developing internal combustion enalnes and adaptlng ”_VJ_ 

XQSQQ. Can you staue when' gasolpne was flrst used im . |

A Wow g o
,"‘7- * .I,cannot.;

?



_;this questlcn._

7 wers.

' the Pdnhard & Leweeeor Go.

924—
the.

XQ395; Did pneumetic'ulre#’lcr automcolles origlnate

with the Panhard & Levassor Co., end 1f not, w1th whom. did
1t orlginate? R G .

A.. | The firm of Panhard nevcr occupied itsel* with
The flrst pneumatlc tlres ectually.mcuntedét'

ite"
on the wheele of automobilee . Were mounted at the expenbe

- of the cuetomerewho bought the vehiclee.

XQ396.- Then it was from the customers who bought the '

vehlcles th_gt the flrst suggeetlon of pneumatic tlres on‘_r

Panhard automobilPs ceme and uhey were only put on the .

' Panhard machlnee at the epeclel requeet and expense of the

"uIcuetomer?

"ffA.f: I understand that thls question requires two ans~:'

To the flrst I wculd anewer'yes. Anewerlng the

'I’second I must eay that I do nOu know whether the pneumatlc',I

tlree were pldced on the wheels at their expenee cr not.
-XQEQV. Have the orlginal Delmler engines constructed by

ith cyllndere at'a W‘angle with

i gines,

eaz

ed :
remelnjin use orkhee tha‘

91"15 ‘t;@]jc__‘i_;_ .Q ¢ %

A, No. Thlu oonetructlon.has been abandoned alnce 1894.

_XQ3928. ED you not know that’ a number of Panhard—'

"f§5Levessor automobllee were eold hav1ng iron tires, end befcre'

“fpneumatic tlree cane into general use for automobilts? |

each other or the douole track|side groove cems of thoee en-ﬂ_t73




: ot the'ﬂfmecb drive": om_high speed been ueed 1n connection .

i wsers inm Italy or England?

3-. automobnlo construcbion? ;-t” f ,ff?;;f:;:iff;?t

"‘of clutohee haV1ng become at that tlme, public property.

f.iem by the. Panhard &fLevasbor”co*?

.?{fdrive which- dlffers “From’ the’ type employed ou.the Exmxnik

=~ 226~
A. T am aware of it;
XQ399, In your angwei to direet questton 46 yow eay 1m
giving the changes made Jear by year, in Panhard & Levabeor

automobile conetructiom, that in 1904 Jou chenged from cone

lused by other-au omobilo menufecuurere before uhe Panhard

& Levaeso; co. and teken oy your deslgners Trem previous

' XQ400. f D° you moan to testify that the uee of

4enu1tip1e dlsc clutch by Panhdrd & Levaseor Go. in 1904 wae-;{*

A. Yee, to the beeu of my knowledge.: I wil] add that I
attach but a very smell importance to thls fact. : Thle tjpe '

haxex had-

by‘Momsleur Renault prevlous to

'3 with automobiles by 0uher oonetTuotore, end more pdrticuldrly'o
l

the ddoptiom of that megha

i Yeg mhubs tH FRenault
L JA EhﬁxR&nhﬁxﬂ Co. umm employs a epecial type of. dlreet
} Panhard -

fhiautomobile. Thie ﬁlrect drive" has long been publlc properuy{;~”

Xﬂﬂ&ﬁxxxﬁ&&&kxxexxxxxi
Axxxxﬁaxxxhnk

;A.a No it ie preclsely the contrary which happened._, e

the first use of that fonm of clutch in, oonneetlon,with }?J'

_ XQ402. Referring ageim,to anewer 46 hed not thexghuugxﬂlfoi

|
to muluiple dise clutch wee not the mul*iple dlec clutch ol

XQ401. Refarring agaln to JOHT eneWer No. 46 Exmxxgnxxa: '




S Wl‘f‘h thﬁ'l‘ ﬁncr'ln@‘? -

| 026- ' o
Co. changed in 1901 been used practlcally prlor to that
‘date by other automobilu manufacturers and adopted by your
Gompdny after it had heen proved satlsfaotory? 7
- A. No.' Ag in the case of the frlction clutch, the con-

tary took place, at any rate thls dev1c.

'property.
X@403. . When did that reversing gear dev1ce become pub— .

('_1ic property if you know9
' that 1t is public propertv.:

‘ ;of ltS &utomobiles?

It 1s qulta poeslble,,}'

XQ405..' Dld not the Panhard & Levassor co. have to

{ag make many trlale and do a 1erge amount of wofk covering

'f._automobile? V

L. lwere alrsady in exlstence._

so;-Co,,secured the llcense or rlghts under the Daimlur pat-

.'=nt or englne before uhat COmmeny sold an automobile equmpped

_has ‘become Pu.bl,ic

A, ~ﬂ Rx;xkukxixamxxxxkaxnxmﬁxxkxx No, T could not tellll

”*r_when bhlo deViGo becene PUbllG Property, but I am oertain ,;,]?.

: XQ404._ was not this reve;slng beer publlc prbperty Whem“'

it was flret put by the Panhard Oo. into the construction i :

engine to actually, succeseful1ﬂ drive a: road vehicle or R

- well the euccess wa.s_ certein 1naemuch as automobile vehlclesﬁ-~-'

XQ406.- How many yeaes wes 1t after the Panhard & LevaSHf




";1}made this change i 1901?

"*?-VPresident of the Panhard & Levaeeor Cb. and whether ﬁhefe Waﬁ

e not received at ﬁhat period and after yow aetlvelj wenu Wlth

| -
I do not know. . N 7 _
XQ40?.r In youx answer‘Ho. 46 you have said that in
1901, the Panhard & Levaseor Co.'cast engine cylimder and -

head in one piece. Had not this been done by other manu—

' facturels,

fncludl-g‘ ome Ouher French flrms, befoxe the

i Panhard Dommany,idld it?;:

A;_ It 15 qulte poseible.r 2 o
XQ408. : In your answer to question 4& you say that 1nuir
-;51901 the Panhard & Levahsor Go- changed 1ts engine control |
1_;0n Panhard automooiles from "hlt and m:ss" te throttle con-“
=f_trol'afni mlxtur Haﬂ no» throttle eentrol oi m1xture been. :

emnloyed on automobllp engines before Panhard & Levassor Co°

:A@' Not that I know of.

XQ409.. Eb yow remember = tlme when Monsieur CIement was .

fr“the COmﬁany, varloue drawings ofLautomooile vehlcles end :

'r parte made by the Pope Manufactu ing Uo.'; motor carrlage

to examination by youreelf and certain othere of the de31gn-‘_:_-

' _ers of the Panhard Com@any, and were im fact BXdMIHEd or

Seen° ‘

. | ' S the o
A. I remember perfectly well that T saw at %3 date men—

-tloned at the factory ef M. Clement at Levallol "ParrBt

+ﬁjveh101es, but I never saw or had drawings of theeeavehlcleﬂ

M Pope



the date mentioned, had its engine_contrql-by,throttle con—-”

';factory, towards

:;Levaquf dIEd im 1897 in an automobil@ a001dent., Is 1t not
a fact that bhls latter cjrcumﬁtance influencad a change of
fsteerlng mechan1sm on the Panhard & LevaSbor automoblles |

uand the adoptlon of a system of steering mechanlsm whlch at

_.and had been il]ustrated in trade papers as the "Pcpe—?olumbia‘:

:dlrectIon?"-

'xthis ”'Ihe questlon of steerlng is one that I have taken up

‘towards the Engi end of. 1897 ag soon a8 I ‘had acquired

’v1ce was not anything else but an adaptatlon of means already

"-known dnd used 51nce arveny long time Ior the same obJect.;',]f'

timﬁ and nlaoeki_r

-~ 228~

XQ410. Do you not remember that a vehicle made by
the Pope ilfg. Co., which you‘saw at M. Glemunt's factory at.

trol of mixtureé,

A, The only Pone vehlcleswhlch I saw at M.m01ument'

é end Of the Yeaf 1898 wereﬁdnlj  1b®tflE-¥j;
vehI01us., ' .'. o : | ‘ 1

_ XQ411._-;” In your ANSWEr Yo. ﬁ&_46 you have sald that
in 1898 the steerlnv mechanlsm in thu Panhard & Levassor _

automoblles was chdnﬂed. You have also stated that Mr.ij:

lthat time was known under Lhe name of"Pope Columbia directioiﬁfé

A., I answer no to the questlon aﬁked and I do add

' tlon of tne Panhard & Levasgor bu51ness.__Th15 stecring de—__L_Q"

AdJourned until WEdnesday, Noveﬁberf
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AsNovember‘zl 1906,
Met nursudnt to adgournment.
Partlus presenb as, before.

GROSS- FXAMIMATIOW OF ARTHUR ”ONDTANTIN KRbBS RESUMED BY
: MR.‘BETLS. S P B | |

-XQ412.', State xhﬁthxx M.-Cl@mént"wag President of.
théiPanhard & LeVasqor Coe? ) : a -

ﬁ A; ixixxmxﬁxxxmxmkaxxaxaxkixx As faz as I ‘can remem-

- 1899 to 1%01. L R SR
' ":J‘XQ413}5!_ nid- you durlng that perlod hear or know of a
'fJf,system of steerlng mechaniam under Lhe nmne of "Columbla di—"

,I;erection"? . o
; '~A,; I do not recollect.--r

XQ414. ' Dld you examlne the steering mechanism ow the 7

Rope vehlcles you de you saw-at M. ﬂlumeqﬁg‘s fdctory tof"

%ards the end of the year 1898? _ _ L , R
Ati L have 1ooked at the automobilu all over dﬂd 1t is*
,#ulue possible uhat I saw the Steetlng mechanlsm.,~ . :

Lévassor in an aHLOMObllL

- __.Xg4lg,f Was not the death of M[

teerlng gear of a Panhard Levagsov dutOmObilP Whlch he I”I$

. ,.,.‘

’wgﬂas dr1v1ng9

_ I cannot say that positively.-

Eﬂyt dld you nOu hear dnd understand at the
f‘ﬂtlme thdt such wao the fact?

VA It iS qulte Dossiblc_ but nelr‘_g'_cr_)'_n;a:'l.'lxrr‘.:'fli-fﬂ*ﬁ:

'lbﬂr XQ&lﬁxx]K. Clbnenb was. Presidenu of the Panhard “o. Irom J"'




l-_'automccile Was a gocd feature and Wcrth 1ntroducicg Whil.-

e .-osc;' | ‘
X0417. Did not the Panhard & se of o have at thclr
facuory, to your knowledﬂe,_at some time the Pope elcctric
venicle or vshiclcs Whlch you say in answer 410 ycu saﬁ at‘
Mr. r‘lcment's facfcry° ” | |

A. _ The Panhard ¢o. _nevci had such vehiclc at 1ts;;igg-f

factcny fcr sny'lcngth'ox iime. It 1s quite possible, A
“were brought - |
however, that the electric VEﬂiOlP referted to xamx tc the;‘-
Panhard factorf as mdny cther vehiclcs were. bxought there.“
Q418.. Did not you at about tht time say, yourself

'orgmas it not sa:d to you by scme one ccnnectcd Wlth the

other features of ihe machlne werc too expensive9
iAq] I do ﬂot remembcr o 7

X®419._j_ Is 1t n0u a fact that thc change 1njt‘”

: steering mecnanism on the Panhard & Levasscr automobilcs_if*"

Which you have dsscrlbed 1n.your testimony was. made at or

about the time that this Pope elﬂctrlc automobilc was 1n thelfi

g possessicn of M. Clcmcnt and was,

lsecn by ycw?

No. I have s:'

' the Jear 1897. : M ”lcment introduced in his factory L

‘at LGlel01S Perxet the Pope vehiclcs at the end of 1898.“T

K;;EE?IPanhsrd Levsssor racinw‘car of May, 1898 Paris-Amster_',7

|dam race,’ were already eqU1pped With the new: stcering?ﬁ s

| .chcnism._, Au-ﬂ mattcf of fact and as T have stated 1

Panhard that the steerlng mechanlsm of that Pope electricﬂ“i




i knowO

'5_;portion of duuomoblle dr1ven by 1nternal combuctlon englnef

k}_'werp not of 8 H. P. OJ 1essrP -”

‘-231~
whibh.had been employed for a long tlme kxxgﬁﬁxzkxkkﬂxsaME
for 51m11ar purposes. o

XO4?O. _ Do you know of any-lntefndl combMSulon englnes
whlch were deacrlbed or whlch ex1sted prlor to the Brayuon

engine as that is descrlbed 1n the Brayton U. S. patents of

1872 or 1874 and’ wh{cthou Would cla331fy as constant nress-
ure englne39 | ' |

A ikxixwxuxtxxguzxxhix I do not know anythlng about
ST | |

,kQ;zl; Do’ you mean th. at you do. not know'of any°

A}- ﬁmx I do not Lnov of any.

XQ422.irih Ts Lt not a fdct\tht yTlOf to ‘the year 1900
"almost all automobllos prop 1]bd by 1nternd1 combustlon enn
;ﬁglnes had motors of not more thﬂan 8 H. P. so fdr asg Jou '_ 

' A;g ixxamnmkxgxxgxanﬁmmxxkhxxxgngstimnmx: No.5

\ VA. L

now shown vou and whlch I hdve rebpivea from deendants'

ugust 7, 1890 respuctlvely end state 1£ you reCOQHiﬁe the 7

1gnauu1e thereto a8 thdt of Mr. Armand Peugeot?

A if fN°{ I CﬁHHOt Ce Elfy the Szgnaiufe ot‘knowjng'

FQ423. How WA S - 1t prlor to 1809 whether -a. large pro--_ j?‘

' f“ounbel Mr. Murray, and Wthh are dated Pebrudry lu 1890 and,

.'$rmana Peugeot's signature._uHV




1.1?{'50th actually running or operatlnn have you?

't!ﬁ}these Selaen ennlnes of three CJllndersxna and one cyllnder

'rnomenclature of the art’ in Prance9

X0425. Are not Lhebe two 1Lttezs refarred to and shown

you flom thL files of Lhe Panhard & Leva TIoby Co..

A._ I cons 1Qer them a8 belonging to.the files of the

Panhard & Levaosor ﬂo.

Xg&ﬁﬂ COmPlulndntS' counsel asks that the two
orlglndl lbttET& produced and referred to above

' be marked for 1dent1flcat10n by the Dxam:ner, and

they are 80 mcrked.

' the Lhree CJllnaer eﬂglne 01 the one cjllnder englne Wthﬂ

' you 1nup80bed at Lhe garage in. New'York on October Pgth and

AL I have already andwered no.-f-

 w in: thls case or:oy any of t e’ defendants' exper@sg such "”'

'"?Ilrr. Jespéﬁ smlth or Prof/ Garrbnter, or by any One that

- had bcen actually run and seen runnlng by 2hx defendants‘ ”

" counsel and exberts°"ﬁ7‘-~-.l" | “

Gan‘you-tell ﬁé.When the word "automobile"

was firgt uged in connectlon w1th vehlcles drlven by 1nberndl

'combu tlon motors,'or sbout When.- When dld 1u come 1nto

i'A. No, I could not tell you.:_

XQ426. You neve have een the Selaen englnes, either .

‘“XQ427.; Have you not been'LnTormed by any of the counuel'jif

:‘XQ429{_1 Please 1ooh at the pri ated 11renci_ ﬁbiiééfié#}}_




'~l 'the 51ze of the chamb'r for combustzon marked D‘on the

e carhuretor. B .1_“;_|

3i;_in.giv1ng answer Wo.567

oz
bl VYW

CN.

| shown you, and 5tate whether you do not, flnd in thc upper
flgure of the drew1ng o page 389 of the Brayuon engipe,

_ : ~into the cylinder - -
-that there is shown a restrlcted openlngpr1ng to @ baffle-

plate and whlch openlng is- relatlvely small comnared w1th

drawing?' ,
A, ThlS draw1ng ln too crude to permlt me of glv=

1mg my-oplnlom on the relation between volumes.

fit is not however3 in thig document that T have noflc—”»j 

:éd‘the arrang mept mentloned im the questlon, but in the R

- Hnité& states yatent lul 468 whlch was sh“pwn to me to

;éhable me to bay Whether the draw1ng 1n La Nature repregentedlrf

”’1faifly well an arrangement similar to the ofie descrlbed in

the Ldtent.

VQ430. 71” Does not the drawing of BraytofiUnIted States-

r;patent NO- 151 468 referrlng spb01a11y to flgure 3 show in ,.[ﬂj

'.fact a carburetor for the Brayton eng1ne°

C A, It ls certainly what Brayuon imtended to bulld for o

quqsti

FQ401* . Referrir ""rour anﬁver to

'-"55 and _also‘to the printed copy of the oelden"paten’c No. 549, %8

 _ 160 now shown you,: is that “the prlnted copy you examlned '

A Yes.

Counsel stlpulate that ﬁhe copy referred7tofir'

4 .15 an ordlnary p:lnted copy of whlch the 31ze of'




“:ué;‘ :
' whlch copj is one of tbe regular printed coples

_of petents 1ssued by the Unlted States Patent of -

flce.

8.

Selden road engine,/wo. 549 160, Patented Nov.‘ﬁ,. 1895

2 Sheets——sheets 2, &c. Pleeee 1ook at fig.&é of thls

7,ﬁ=
drawlng and partieularly at the poxtlon thereof marked P'

E &pdeP on'

'”T‘sma11er chamber_to ‘the 1eft end state in the flret place

'nf_what you understand to- be 1ndlcated by the vertical dotted

-dij'ing glaes whlch I now . ‘hand you.f"

I
R e >
._1at theee dotted;lnnee on this. dr[_,

'hlﬂi'represenu anythlng eXLept ir the.%raw1ng is stu:)plem.en'ted-‘-rb:)r-“-'--'*‘i

' descripulon.'

- ing referred to do not renresenu to you ae accugtomed to

read.and understand draw1ngs Wire gauze fabrlc or sheets' o

fA; No. Theee 11nes do not repreeent anythlﬂg”tr

XQ432. Pleage look et the. prlnted or lithogrephed sheet
of drawings now shown you and of Whlch the field Withln i""
the rectangular boﬁrder llnee meaeures ebout CX& 1n.; lu e

B in.;‘and whlch on ite face hds the prlnted statement G. B .g--:

and the emall chamber to the 1eft thereof and the 1ines Whlch;:

" llnee there shown°_and you are requested to use a magnlfy-,ef3"

A,- These dotted llnes menuioned cannot 1m,my mindlw

between the 1arge chamber T: and the Bmaller chamber to the
- 1eft “f‘:,ﬁ{l-‘selif EE ',;f;'pgcg—*~e

a dgdrawing between the chamber T' and thls'fé”" L




435

| XQ454._ Looklng now at the curved black 11ne omn Flg. 3
of. thle Selaen draw1ng, immedletely to the. left of the
dotted 11nes Just referred to and to the short blaek llnes

1mmed1ete1y to- the 1eft of thle curved blach 11ne near the

top and the bottom thereof_ do those llnes on_that dxaw1ng?_ N

=represent orﬁlndacate.anythlng at ell to you as o construc—

tlcn ehown?

-;1*A. . These 11nee xxexnexx do not represent enythlng
ﬁo me. R | -_ | _: ' _ '
¥Q45b Bu1 now that you have seen the gelden englnee

’::ae actually constructed as you saw them at the - garage, do
thoee 11nee referred to en thc Selden drewing 1ndicate any-.:
;ithing to you as- Lo What they repreeent in the constructlon '-;
"ectually put 1nu0 the Se]den engine°'  ' | PR

":A,V - Now that I have seen & motor cohstructed I un-@‘

deretend that thege 11nee are meant to reeent the eprlngs
' apd which %ke is olsd #Egresented by the-

of the valve ehoweAkgiﬁﬁ hxxx black llﬁ% whlch separatez- @J ft'g
ile

'T, chdmber T' from the small chamber at the 1eft.u‘ Buu,

point of rest

, sed

S Gomplainants' counoel offere in evldence the full

-” :5143 11thographed copy of eheet 2 of the drawing of

.Selden petent No. 549 lbO Whlch has Just bee:

‘and referred tO by the w1tnese and the seme*lrn"

examlned




| 436~ |
XQ456W.1IVHOW show &ou a copy or‘ﬁﬁﬁdFigs 1, Flg. 2 and
Pig. 3 from the English patent to Maybach, No. 16 073 dat-_
‘ed August 25 1895, and contained on page 33 of & printed
pamphlet entitled "Bullstin No. 8 of A560o1atlon of Licensed

5_Automoblls Mdnufacturelsﬁ° and ask you what you oall the

part marked g in each of those figures 1 2 and 3%

. A A valve with its stem and the sprirg shown in dotte

| XQ467 . Is there n0t shown 1n tﬁexe drawings, Figs, l;i
2 and a chamber Just outslde of the vslve g into which
":;‘a 1iquid fuel pipe 1eads GlOoe to the cyllnder?

A._ Yss, very clearly._

: first form of that flost feed aspiratlrg oarburetor and

-Whlﬂh ‘is very'generally used 1n automobile engines t)—day°

.represent x float feed aspirating oarburetors, but I have-'

-not soen cirburetors built exaotly 4 shown'. Carburstor

'th thsse drawings

’o you not k OW that ths Lenoir engine was con-

fQ439._

| utructed dOUble =X &Cting,WiTh electric 1gn1tion fr0m a
lgingle source? ‘_ ' ' ' :
.-[~_A;g Yss, vaguely.“

X440,  Vas- thele not used on suoh a Lenoir engine

a XQ438.; Do not these drawings shown you represent the_ddr

d -

1ihes The spring rests on one end on,the frame on the otheri‘

end on a- nut ﬂmxtﬂnm& screwed at the end of the valve stem. Hﬁrli

“r,fAQfV' Thess drsw1ngs are very clear drawings intendea to n

'sa aistributor in conmection w1th a source of electrlcity




”fs;:eléctr1g 1gni¢fqn2_

o -Qs7-
A Yeé, I believe thét Wéé the cage.
XQ441. Dld mot the French electric:an, M. DuMoncel
- dry dry
prior to 1879?

A I have no recollectlon about 1t.

XQ442.3 Is 1t nq

a act that the Panhard & Leva85or

AL Yes, 1t is a fact buu not an. absolbte fact.‘
YQ443. Did not the Panhard & LeVaasor Co. ever sell
‘machines for use in the Unltad States whlch were fltted

E with both hot tube and?élgcfrlc 1gnit10n?

'_ A{ I ¢ annot say.

é'facture automoblle engin
"tube and electrlc 1gn1t10n and if so down to what tlme?
_ - Yes, this double ignitionr was provided upon re-‘
“'f quest from a purchaserﬂan ”:hTLXKEtiixhﬂxaxkxﬁxx the

'_double system may yet be;asked by customers.

XQ445.1 In fdct was'not'the Panhardr& Levassor Co.:-

"No;f This éhange has been made when electrlc igni-:

‘ ‘practical '

tion became anxzzxmmyiimhxﬂxﬁnnt;xxnxre11able znﬁ posltlve
' by the .

and at 1aast equal to hot—tube 1gnition in rdliability |

lor its operatlon.--'

descrlbe electrlc batterles of the &xxxn or semi—ﬁxxxg type

"~ '60;'cont1nued until'the yéar 1900 to use hot tube 1gn1t10n°

YQ444._ Dld not the Panhara & Leva85or Co. eVer manuh.‘;

2s which Were fltted Wlth both Hot-'-'

;Obllged to change from hot tube ignit#on to electric ignl- -

 _ ,KQ446,' Do you not know that electrlc ignjt1on_was used f?7‘



";'fdrmwing referred to in X9456?

7;:the Selden motor 1s to confused that the llnes do not repres-”

'1L_:be 50 made that 1t5 readlng cannot ﬁxiﬁﬂ give riseit"""'

°5P~
prlor to 1ts adoption practically by the Panhard & Levessor
Co. for‘its englnes?
' did not
A, T was aware of it but electric ignlthHAgéve satig-
'facfory results except in the case of single cylinder en—

'gines.

xq447,--? Is not t e chamber markedzwith th_ﬁ 1etter T
L in xhm Flg. 3 of the draw1ng of the Selden patent now |
lshown yow enu1rely unobntructed frcm the black llnes shownﬁ;,'
: 0n that. drawing to the 1eft cf Lhe dotted line and whlch _
aij;imdicate the clap—Velve of the Selden engine you saw, ﬁnxﬁhﬂxl
‘q} nobetructed I mean, to the CJllnder pump, and 1n a simllar I

';'wa.y 'Lo the clear cha.mber shown irl Fig. 5 of” the Maybach patert

Thix drew1ng 1s -

, Aaf;' T cannot say anrthlng about'iQJ
'~hltoo incomplete to permlt me to look upon it as belng compar- r

'fable tc the conetrﬂc+lom shown by the draw1ng illustratlve

oy of the Maybach patentfxfh

‘In the Selden draw1ng Fig. 3'dc“yoﬁ seé”5f'¢ﬁan

ombuetion-chamber marked Tn?

“-réi I again stafe thet thls pdrt 1n the drawing of

'ent anythlng veny precisely. The drew1ng of an englne must

doubtful 1nterpretatione;; I see llnes 5"?N\

| D T R T AT S It S .,_;.'...__-‘.:.1 -7-..,‘4.- ) .1..-_ a_me C e 4-1,.,\




.LlEJMOrnimg9tﬁ7

| gXQ449. | Do you understand or have you been informed thaﬁ:_
_under the daw appllcable in the Uhlted States, the Letter
'_Patent to Selden oI Whlch this suit is brought No, 549 160
-dated Nov. 5 1895 and for whlch hls applicatlon was . -
f*i actually flled 15 the U. B. Patent offlce on May 8 1879 _

cazry back the date of Selden's imventlon as to everything -

whlch was. descrlbed and shown im hls appllcation as flled
to af least the date of May 8 18?99 and that it is only
matterb whlch EXiSbed prior to that date and 1mdeed prior to
) the date on which you actUﬁlly 1nvenued what he set forth in ;
| hlS filed appllcatlon that can act to anticlpate ar 1imit hls_ 
“?; patenu as finally granted Hov. 5 1895? . _ ' | |
 " A., Yes, of course, but our vehlcles operate by means '
"of quite dlfferent methods and Lhe results are also dlffer—

~

: ent.‘ | S e _ o R -
. @OTSS“Sdelnatlon closed, at 2 50 P, M} '
AdJournment taken to 3'50, P. M.
Re-direct examihation by‘Mr.-Murra%.

qu450. Have you arranged»toisaﬁl for France tomorrow -

A. Yes.

RDQ451. . Ts the date of : your depaxture 1ater than you -
éxpected and ir so, th9,

A   I engage passage to sail on November Bth and
rgain on November 15th, . These two postponements Were due
»to this dGPObltion. ' -




540-.'
EDQ452. -Have you made any etudy of tne patents end
publicaulonu in thle caee? . -
A. Wo. | | B |
RDQ453. Do jou know where the Lenoir ehop weelln Per159

A. Not- exactly. o

RbQ454. State 1f you know the dletance between Parle,-

and Joinville 1“~P0ﬂﬁ? _ . _ ) LR
L A. About 12 kilmnetree, that 1e ahout 7 2/10 milee.'

RDQ455. 1In enswer to XQ191 qou referred to a charge 1n

an O0tto 4-cyecle engine where after the compreeelon etrokelhg

‘the'preesufe is- lese then atmoepherlc., Brletlv explaln lf

r,f you can why the preeeure LS lese than'atmespherlc?

*;;AJ In guch Cond1t10 eTof eper

are cold because uhe power developedlls neerly'zero and he~ii5w

' caube there 1e a c1rcu1ation of water sufflclent to prevent

o the cylinder walle from reechlng the temperature of veporl—'?

"zation of wauer.,: It followe, therefore, that the TESJdUml
burned geeee left in.the cleefance epaje “and containlng

themeelvee a large amount of eteam, be

-L;;eed, moreover-_h""'

,combaratlvelf large d8gree of vecuum. Beeiﬂee'theivefy

active vaporlzation of the llwht hydrOﬂerbon llquld taken

1n the charge producee a further conelderable lowering;of

"_temnerature. It can be, therefore concehved that thef

':itempereture of the gasee (hoth resldual and newl"

bmee largely conden-

}jthe cylinder walle




-241-
RX by Mr. Betts. ‘

REQ456. Referring to youx answer to RDQ405 vhy would !
| the cyllndur walls be cold if the engine had been running?

A. In the case raferxed to I ‘have: assuned that the

motor had not been run;_; 1gwas cold and uhe 01rcu1at10n

of the water also cold, anﬂ in'maklna this stabement T
-;merelj meant f@ alludeito cdndltions Which may happen in a
labora.tt?m-g | SR | ‘l
: quéﬁvu. Theﬁ the condiuions you have buppo ad 1n glving
: answer 455 ére not conditions of dctual practlcal opera-

. tion delivpring 1drge power ior um1t of weight arejihey?u

"ffRe C oss clOSed.  S

- It is stipulaﬁfdfthat the WluHESb may redd overldnd;iiig
' ""fsiﬂn his dep031t10n before the stenographer and that N
“-quuesﬁaons and answers 1 to e incluﬁlve dre bubJeCt uO. 
*Q-correcuion as to transldtion, COPI“thOHS, if dnj, tor
: be agreed upon between counsel and akl points 45 to

whlch they do not- agree to be decnded by a~tranolator




