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Dcans, John smun&c‘m.
531:5"?:“ authority...... .... re eene vees eerre wevses ares . 18
naesins ﬂc AT T TR thees srsees serees i
Recorde of Ux. Yonser und -My. Bi ksm .ou ......... earn seeeee ceeres 18,19
Uni.ual harmony emon '&mﬂ on bridge.. vevves viener seeice on S |
Inspoctwn could be m at ANy Stage Of CODSLITOLION. .t oee oevvee averee ereen . 20
tion of meterials made awey from Phanixville.. ...... ooevr cevein i 2

of sny ope seeing defucts to report tbem e vanree wresss sesere evsrer seseer 21
Wlwlo bridge under close beorvnhonl??. ve seeess asesei sareas 2
Decision in ccse of defect bomg found...... vovers arene erraes reeen . 2
Mr. Hudson probably on uty when ohord’ A.-9 was repured verves weeess 156

{Interjection in Milliken’s evidence.) :
Phenix Bridge Co. not urged to extreme lunxt by Quebeo Bndge Co bo push

- _work F T W 181
Sup lementary statement. 219
ethods adopted in des guing 319
Preliminary study...... .oov0e vovees oun ceerre as 319
hop details...... ...... ...... . 819
False work...... .co0.v o . 320
Travellers.. ...... webese 20
Power—electric...... ... 320
Erection applisnces,, 320
Storage yards vaese e 21
Erectlnn procramme cises 821
ial features.. Crbene eeees 21
1e 1d orgamzatxon ................................................... 581
(Interjection in Cudworth’s evldence) care taken in sethng ehoos,. ..o, oenns 300
(ROCRIIEA) . sie trerin sereen sevses sesvas evenes stiess eresss rssess sesses eseses 306
Erection plant designed by engm@onng and "eraction dopartment Phanix Bndge
Compeny.. .... W eeveve sesees cesess as Wiee earecs serien vesess 008
\&en in rmmpal d\ar , . - o ) o o
J’ Engineer, Mr DBBIIS s rcns srasns serses tcsers setens aserer sesies sasses 307
Com uting Department, Mr. Szlapka and Mr Hudson.... ..... PN 307
Erection Mptu'tmemr, Mr Mllhken and Mr. Trotter . .. 8w
Eaginesr, Mr, B: . 307
Plan approved by witness.. 307
Mr. Wickiser general foremen on false work. o Yor
Mr. Cudworth, representative of engineering department feer beerae seaens 07
Mr. Hudson on ground during erection of main traveller...... ...... ..., ... 607
Desx n_contemplated facility of orection and safety.... cocevves veerre cntean caenes 307
Scheidl assisted Mr. Szlopka.... «.oove tiiiin siiiie civier diien deiies e 308
\Ir Birke substitated for Mr. Hudson on work.. ..oovo viivnn vininn cevins veenn 309
ualiveation of Mri Birks..o. covven varevs viirns vorees ocien olee Ve eeel e TSI T 308
ad every confiGence in stafl...... ..iioe aiiin ceiian ciieis waiies benies e 309
Telephonic commnnication hetween Bﬂdﬁ? and thnmme.. e TaT e SO 810
First serious report about trouble with chords received on morning of amdent 310 .
Report from Mr. Birks, August 8, that centre ribs did not line in connection
botw.:n 7-L and 8L cantilever arm.... ..o ciienn cviien veveen o Ceve saeees 310
Correspm.denoo with Mr. Cooper, but maiter not finally settled...... ...... ....00 810
Latter reseived on Aus:ust 29 from Mr. Yenser mclosmu one from Mr. Birks re-
forring to chords R and 8-RB.. ... coiiit viiive therns sveens srenes seiaes 310
Consultation with Messre. Sslepka, Reovoe, Fadwards.. ...cco eeeeer connre sonene 312
Conoluded that there was no immediate or possible ultimete dnnger ..... e veeees 312
" Tield so advised by tel hono Ceve wesees vavess srssee sesres IR |
T Conversation hetween ~Deans and ]Ii. ‘Birks by telephone; PR ¢ —
“There hae been no fnrther movesnent in chords”’...... .l..00 L . oM
Mr. Birks thought bend had been in chord at timo of orechon. .. M8
‘RV;VQ hantomovedntranlkr and gone on with erection’...... . g}lg
ORIB.vevse visess ssxsre sesnse wese v eanne creee
Mr% nstructed to walch the oh ST s wrerss sersns +roe . 813
Belieua llr. Birks jmlod in his conclusion that chord htd com bend when sis
Oonddontwm whieh ‘weighed in’ inatncﬁn; H~r Birks and Mr, Yemper........ 1y
Deferred final gn ng m!ennco with Mr. Cooper and Mr., McLure.. 813
" Last uwrts rmmu August 23, rmivul on Augost 83 and 94, indi-

 WAS aving ase L S A S S | ]

Arrinl of Mr. MeLure in Phenixville.... ciices cvviis sidon wiiiis viiin suinns 314
Conversation betwesn Mr. Deane, Mr, Sxlapks, Mr. uillihn snd Mr. McLure 34
Mr. Mclure mentions receipt of messsge from Mr. Birks.... ..... 34
Discuasion deferred pending receipt of Mr, Birk’'s letter referred o in messam S
Mr. McLure left office abont 5.30 and news of wreck was received at. 7.10.. ...... S14
No communication from Mr. Cooper to the Phenix Bridgs Cn. since accident.. 15
~ Mr, Birks blue print erection notes (Exhibit 60)...... ...... ooovr aien - 313
De!ectr—
‘Duty of any ons noticing, to roport (Deans)...... . ooow cricin tirins cvasa waiiis £

None observed while cheoking men four times dnly at work on brides (Huot).. 78
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Defects--Con.

,Bend in 9 chord cantilever arm, Quebeo side (E. Ja]eunesse{d .......... o - 98
Inside webs lower chord sixth jomt cantilever arm turning ( cCRmber).; +vves 131
Blue, en Indianp, stated large lower chord on Quebeo slda stramed (D Le!ebvre) 187
Springiness of bridge the last day (Hall).. . ves weeess sesess sesnss 103
Bulge in-lower chord, panel 8, cantilever arm (Haley) ........... veeeie seenes 107
Bulge in splice 9, cantilever arm ( aley) .................. Ve eeseee sasaen 107
Bulges observed by Haley marked A, Band ¢ on Exhibit 27-B....c. .ooves seinns 119
F"sgtg mforml:tu;n of, received by Mr, Milliken in letter from Mr Yenser. Aug. 12

(Milliken).ovey tiveen veenne aveens seres 2 8 evenes sevues i
Patch put on sngle web of main post last summer (Beauvms) .................. 204
Bevds in A-9-L anchor arm and 8 and 9-R cantilever arm (M¢ Lnre)...... covess 257
Defects in chord 9, anchor arm, and 8 and 9 cantilever arm called to Mr. Hoare's
attention . August 27 (HOATO).. irveetesres ssesen sassse sonn e sarana PO ,225
Latticing on chord A-9-L anchor arm elightly strained (HOAT€)....0s ..veur-vevnns 278
Repalllr of §pllce tetween chords 7 end 8, west truss of south cantllever arm 050
(HOBTO) e i viviis teiiin ciiins senian srvens mesnes seeces cntase sesnse sesses
Dish in top section of main section po 281
Slight distortions at splice between 8 and K} reported bv Mr "Bir ks (Hoare) 283
Record of defects observed by Mr. Kirloch dunng construction (Kinloch).. —214
Mazonry not dresS(d true for pedestals.... ...... 214
War{, in Quebeo shee.. viivvt viiier viiies vevien 4. 214
Bend in chords 1, 2 und 8 of anchor arm, Quebeo & 214
-~ Parts inaccessible to paint.. ..... 215
Chord A-9-L repaired in yard 216
Other chords with bends same es 1, 2 and 3 217
Paint not dry when surfaces riveted., ., .. i 219
Cracked angle in centre post section C-P 221
Top secticns C-P. 1-R 2nd C-P. 1-L sllghtly dished, 222
Slight error in detail in one of top longitudinal struts, 222

Compressxon of angles Letween P-50 and centre post indicated bv crinkling of(

Crack m plate connecting lateral plate and truss floor beam guasets to post P4-R. 225

Record of defects found by Mr. Kinloch immediately prior to collapse (Kinloch).. 228
Buckling of field splices of east centre rib, chords 7 and 8, centilever arm......
Curve of splice between chords 8-R and 9-R gantiléver arm observed about
AUBUSE 20., oottty tviver teenen cenras trtere ebeess sesese seenes sesess senmen 227
Increased curvature in chord 8R.. tiovir tiiiir tivine crerne cinens seeenn vosens 230
Bend in chord A-9-L anchor arm.... ...cev v..us  eereas betees teseen eevver penene 231
Bend in croes strut at fcot of P-4 po>t ...................... te sevese teauve senene 236
Lacing of chord A-2-L strained....o. vevier tiiiin vinces sreens sranae cnnees snenes 237
Toose rivet in sccond tie angle from cover plate over splice 8 and 9 ‘ard  west
Centre Fib. i, it i riiii tiiei riries teneie meesae sevaes eeeees easnes 237
Bend et splice of ctorde 9-L 2nd 10-L aNChOT 8TM.uivss sverns vivine crvree eovens 247
Ribs did not match at feot of chord 10-I snchor arm and bad to be jacked over. 247
Slight error in punching on main diagonal, Montreal side.... ....vv ceveee seenes 249
Record «f ehop errors fouvi.d cn feld by Mr. McLure during erection (McLurs).., 249
Batten plates on dummy chords A-O-O-R and I. at connection to top of poet
P-1-R-L interfered with chords and had to be cut offe.evvy vvvrns vereer vanses 250

At connection of diagonal A-T+4 with top chord of truss floor beam A-F-B-8
anchor arm, 7 holes on each side of diagonal did not match floor beams...... 250
© In connection between S-V-5I on top of hanger A-U-T-5Z-I. enchor arm, two

horizontal rows of holes did not mateh...eve vovver cenine vevoee creren veees 250
I Sl ght dish ¢n top centre post section C-P-1-R and Liive. vvvree svever vrvnes veanen 259
'I‘op cover plates over centre posts C-P-R and L connectlng top latorals on canti-
lever arm did not fit connecting angles in post sections.. ..... . erehes 251
Warp in base plate of €ach ShoS...... vvvees seesss omsss snsnne ssnons sroses ssrsnn 251
In bottom transverse strut belonging to truse ¢B-F.B9 of cantilever arm, end of
connection )wlabes had to be chiPPed., ..ceve sevver vevees secres vonnee croen 251
On end post o cantilever arm, plabte la,ppmg over chord extended too far and :
had to be chipped.. T..... ..ot viiies cieens 251
. In tops of end {sosts on cantilgver arm, outstanding legs of four vertical ﬁhlnmkx e
_+ngles had to te chipped to admit connecting link.. ...vee cvuves sovens sevnen 251
Crack in fnished plate for bottom strut of truss foor beam F-B-8 at foot o! nost
P4, 50uth aBChOT APML.. viraii viiivs evnrer cesees sinies sesbes aeees Tibees 252
Outvtandm&leg of third lattice angle from top bend on tramveru dlmonal 871-T-

71, south cantilever arm cracked...... ...... ...00s eeas Vv erase csecee een es 252
Bend of Fla.bes between centre post and 8-P-5...... .uius vusns & feees vevens seene . 253
Deformation in_compression members in sdvance of erection...... ...... ...... 253
Bend in splice between chords 7 end 8, cantilever arm...... eesns Cevter sevess 255
Failureto line at splice between chords B and S-L..vvs eenees srnens oo 255
Several errors in lining on anchor and cantilever arms....... . . 253

Douglas, Robert C.—-
go Engineer, Department of leways aad Canals...... ...... .. vees nerees 388
Wen over specifications with- Mr. Hoare...... ...... .. 332
Not officially referred to him...... .c.cvu oo . treves 338
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pproval not given on advioo from him.. ...... cieeer sriner srnaee seises senens 3
8pecification for tendou nd not for comstruotion...... .covev -eeenn veerie aseeve 338

Instmeted to exam b-ctrndmro cras bavars sarser mesees Cieaes wsesee
Considered Queheo Bridlo merely ap o subsidised bndge. tees sesse. sevens seenas 338
Amendments of Mr. %nr to specification of 189B...... «coovee vieii coiies areens 334
Report dated July 9, 1 upon proposed amendment.....cceee cocrer oo . .
Objection to ChANEOS.. »oerer vuene  eveees mesres sresee sriess crreee ees v seress 835
Original contract SVOEROAr o +senrn wres tevise mesese saebws semass samers sreess §35
Too important to left to judgment of l(r. Cooper vessus saesve sesesy seeens 85
Consulting enginters.. ...... ..... cees wemere aveens oseee 338

Correspondence with Mr. Ioare snd Mr. Wolhl Clnof Fogineer, American
Bridge Co.. ...... ...... v teeees sasses ]
Personal letter from Mr.. Hme, TOn0 15, 1008, - cvxvve- wrevers ocnens woves 887

Amendments sgre:d upon by Mr, Cooper and Mr Schreiber without conaulta on
with Mr. Dongzlas........ ....., . s eevees beense e 337
Examination of dotailed plans...... ...coo covier vevvis viveen ciiien o veeess 337
Order in Councll Al‘zgu 15, 19%08. a provmg change in live loadin .. 38
Notes made in 1908 h regard to rge span bridges (Ednbif, 67). 340
Method of examining plans.. ... creres sevses ses tne eweres wavres reesee 341
Plans correct and well drawn.. Cheres seesrs seases w Cever weeree ssssas 841
Mr Schreiber takes the res*onslbxlity. teen beress seetee sevess eseis savase se veer M2
fomtment of resident engineer not proposed...... . 842
Only visited bridge during work on substructure., 3

Regular procedurs in regard to subsidy bridges 'o!lowsd... ___" U3
Edward:, E. L—

Inspector materials at mills and shops for Quebec Bridge Co. (testimony)...... 138
Appointed May 190 Mr. Cooper with consent of Mr, Hoare...... «..oev covvns 138
Instructions given ver{a ................................................. 138
Specifications used in mspechon were Quebeo Bndge Compunys Mr. Coopers
of 1904, and certain exira tests, tesess serres anieas
Thess spec!ﬁcntwns received from Phenix Bndge Companv .................... 189
Hpecial tests of cye bars incorporated b{ Cooper in article (proceedmgs Am.
. Ciyil Engineers, 1906, Vol. XXXI1I., No. , page 14)
Reports of tesis of material (Exhiwpit 28)...... .. are wees v eeemevoeeanes aeseas 140
Reoord and exXPerienon. . ccv, eescss suitas sunses sesven sesees seeses srsess sesees 140
Little unfabricated material nceded to be rejected by him.. Ceene reeres e e 141
 Inspection of fabrication continuons at shop.. ..... coiiis voiiis civaen coeens %]
- Some members sent back from finishing denartment.. ...... ... (ool il 142
; Chief complaint from field referred to painting.. ...... ....oo veiis v e 142
! Method of checking shipments...... «cvves ciive venier weaens . 143
Number of tapes rejected...... ... coeees wonns v eeenee arees 143
Unusual pains taken with loading.. ...oov voivs woiien vinies wiiine 143
instructions from Mr., Hoare and Mr. Cooper re standard of mspectlon 144
Change in eys bar specifications.. ...... ... cee betnes sesses taesrs eseres . 144 .
Edwards, E. L. (Reference to)— . .
Description of duties (HoaTe)...... ...ocv wivven viien tienns vaeu Ciiee weeans ’ &9
Ecmond Michael, boatmen (testimony)—
tween 10th snd 11th panel of caisson time of aecident. .. it vireer veiirn eeins 90
pesoription of ocollapae...... ...... coieen wien D oeerees eesire wasens seiees weeses 91
Main traveller fell strtight out Ceies seeses sesees sasess sseres serens weenve eeeses )1
Erection . ppliances (Deans).. . Ve weswas series seeaes senens ssees 320
Special festures in connechon thh (Deans)...r... Cieres ameenr cveree b revs wenen s
Erection plans—
ncPrepagod by Phonix Bridge Co. and perhaps submxtted to Mr. Cooper (Hoare). 81
Supplied to Quebeo Bridge Co. by Phenix Bridge Co. (Hoare)...... ....co oovees 81
Eye Bars—
v Article- Mr. Cooper on special tests (Proc. Am. Soe. Civil Enmmrs. 1908
S M("i-u.ngo in low limit from 60,000 to 62,000 pounds (Edwards).. .....i v..ce. .. IR TR
False Work—i ‘ Co
Spegial features of (DEANS).. ...vcu vivier vrsres veeses suesey svarns senees cenees S
Field Orgonization (DOADS)...... +.vivs covese o erus aosane asrnes suises veeree aienes s21
Faflure—
Beliof hat it took place in bottom chord MoLuro) Cer vesese cavess seenes veaas 274
Likely nm in chord &L or &R (McLure)....... coevir virees dveene annnns & 274
Gingras, 4 E—— . ) )
g boy (testimony).. Ceerne niares sesies Cvere eveies eaes e rens eeees 167
oﬂoo at time o wotdent Cieere terrasaurese sasiee eeeve weeser eeeaes 187
Hldhl.rf' brid“m.oln' tofalliicii - ciiiie cienes wennes oas cre snecen seeans 167
Hal reen notbing dangerous...... crerre seeere aee cen saeens deerer treess aees o167
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Haley, D. B— i
Bridge worker (testimony)e. civvce sovver sesure sennse seveas oo sesess aseres 105
On end of jib of traveller over 4th Eanel cantilever arm, time «f accident...... 103
Su gestion that cantilever arm fell off and anchor arm fell afterwards.,.... ...... 106
q;‘i at splice 9, cantilever rm.. ...ov. vevver vcivier seenes Cebten sesave seeena 107
Condition of ;omts, cover plates, &o...... ...... T 1 1
Measured variations with Mr. Ward and Mr. Cook...... . fesne neenes aren vesnenes 111
(Recalled)...... civiit viiins vicner toenes cnenes saeens oe News sesare srenes eennes 119
Mr. Yenser afraid of bridge,. ...... ..ooov ciiiir tiiies viiies diiiis i eaeee 125
Ordinary care uscd in erection and appliances good.... ...... ......  etreer eaeean 126
Mr. Yenser not in supreme charge...... ..o vieiss weveis conene wieene aaeins 126
Yeuser moved traveller againet his own judgment.... ........ vevier ciiven cinen 127
Report of conversation between Yenser and Birks re traveller...... ...... ...... 127
Removal of traveller slow owing to shortage of men and bad weather...... ...... 127
Reasons for shortage of men...... ... st teeess mesess wasess seesee sasass seeses 128
Strike on work August 8....c. tuvers ivene veeene o tehe eaeas sreres sesese aaeeen 128
No question of 6afety INVCITEA. . see. cverer tenees treses vevans: sesesr sansee sunnns T 128
Statement by Yenser that his life was in danger as well as others.. ...... ...... 129
Hail, Ingwall, bridge ¢ »ctor (testimony)—
Working on top of main traveller time of aceident...... ...... ...... oot o .an . 99
Traveller being taken dOWD.. voiivs vevise tivnen senonr connes aveeee sveeae o sonn 100
Main traveller resting on bottom chords ‘of bridge. cver torinr tiiiit ciiee eraees 101
Description of accident...... vioiit tiiiir ciiits diiier ieiee cieee e e eeeens 101
Bridge fell as if tippin on AN AXIe ittt tiiiit i e creeee i s 102
Saw no defects personally.... ...... .... Ge veeeue saeies saeare cemese wesess mresan 102
Springiness of bridge the Jast day.. tiviee tiiiit tiaier dreieh eieen eeee aeaens 103
Hoare, Edwward A.— )
Chief Engineer, Quebze Bridge Co. (tostimony).. ...... covvvr veveer oou re wavens 49
Ap rointed by directors Quebee Bridge Co.. suvvvr vovinn covenn cavins onns Ve eeenn. 49
Employed on first surveys in 1898.. vviev. coviee cvseas covinn senens Cvaiees senees ) 49
Agreement, 1900, for services until completlon of work.. veevii Teivers veanes 49
Record and experience...... .... Cirres vesee aees 50
Powers snd duties as Chief En meer, Quebeo Bridge "Co.. tesene wrense neeeus 51
T:ndérs received for building bridge...... voveee sevree sovess ene tee sasans wesan 52
Change in specifications from 1,600 to 1,800 ft. BPBNMaoos veenes avsese srnnns sessee 53
Understanding that limited modifications in speciﬁcatlons would be made after
contract 81gned. . ..ot civive tirere varare sesese sieane savsre eesvss trnrse seeses 54
Amendments to s ecxﬁcatlo'xs prepared by Mr. Cooper.... .................... 55
Conferences with Mr. );Je .......................... Ces mesuse araass saes e 56
Specifications as nmended y Mr. (‘uoper final.s ooooin cieiie dieien sieies saeees 56
Contract June 19, 1903, between the two companies defined his powers (Exhibit 16).. _57 _
Appointmeut of” "My TMeLUTS, L s e T T T ST e diiees 58
r. McLure’s duties (Exhibit 22).. ...... .... P veeeee sreese setvas aeeess D8, 59
Duties of inspectors of mill ond shop Work...... cevves coviee vennanr on Cres beeens 59
Itr portance cf insptction in storage yard . 60
Metal inspocted both at yard and SFIdEE.. v.evee veeese srveee sesens osenne 60
T Dimeneions of members checked by Mr Birks and Mr, McLure on cars.. 60
Mr. Kinloch responsible to Mr. HOBT0...cvt vicere covnns ous tes sesees sesese vesess 60 |
Mr. Kinloch’s duties chiefly detail Work.. .....o coveve covees wnes Ve eeeeee ereees 61
Relations between Mr. Kinloch and Mr. McLure...... ... tes sesess sesse seeees 61
Powers and duties of Mr. Kialoch.. ...... N
Authon? to stop work not conferred on him by contract..., ... 63
(Rocalled) . uuiier ciiiir thiiis vennns sesene oietes sisees ssssse sresee sernne seaens 84
Authonty to stop wcrk revious statement quahﬁed veeres
Field diary kept b CLUI@. .0y vvreee cienne tienar srsens sees Fe eevens vesens
Personal visits to ndge...; .................................... W eeeire snenes

Progorhon of his time deyoted to Quebeo Bridge
Method of making ins rtions. .

Final and most important ins ection on brldge HESEIE. L turins vernn enier einen
Respective authority of Mr. ooper and Mr. Hoare and Phenix Bridge Co.’s

..............................

SRRR2E

I-mnl responsxbxh‘ for ongmal Speclﬁcahons rested with him.
Mr. Cooper shulute authority on modifications..
Pnpara ion and a Sproval of plane of bridge.... .
Mpeclﬁcahone based on standards.. ...... veooes oo

Cooper’s decision re inspection of material final
Phenix Bridge Co. primari responmblo for erectic

Erectlon plans submitted t0 Mr. COOPOris suuurs secees vovers svnnes veeres
Bndﬁ go took ground that responm !ht,y for erection methods lay with
henix Bridge Co...... ....co viiiin civies vrnenn aenns .
Reasons for appomt\ng Mr. McLure...... 00t
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No claim to be expert on bridge construction as specmlty




< Mr, Bizks reports _no A ith iatticing....
Mr. Kinloch eent to storage yard to get information about previous repair of
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Hoare, Edward A.—Con.,

No mxlxlx(tinendaticn made for appointment of bridge specialist to remain on
Phenix Co. authorized to use Mr. Cooper i LU
Mr. Cooper’s visits to bridgs....., per T ey RO

SR R L Ml v AW v ebese eerses aseeve series sees e eeeees
%ermnal interviewe w?th Mr, Ccamerl.l.g.lfl.e.e r. resxd ontm Now York..
(Recalled).....; +ceoer + verre asenes vevres vemnns aen e el
\(;ﬁx;:ﬁored reply to question of need of specially qualified reecident engineer..... .
Considered reply to question re personal visits to DTIARE.,s-»« «ecsss RORIRI S
Record and eXperience...cc. veiere cor tn sresee sesess csense seesas teases sesnes
Begalled). oot oo o veee eneres vervie sreess oo conces
Jertified copies of plans of bridges put in as Exhibit 33-A, 83-B, 83-C and 33-D..

Agreement between Province of Quebeo and wobeo Bridge Co. filad and marked
Exhibit 36; agreement between city of S ridge Co. -
Exbibt 3 sgrcement botveeu ity of Qucbeo 1nd Qusbeo Bridge Co-Sled ud
%‘cha“e“).tjfl ........ W eeeees seeees sues er eenses ieerne as vere weses e eeeees taeees
iles monthly progress estimates and diaerams (Exhibit 42)..... s ereere weanee
Recalled)..oove crvenn sevnns cuvnns wsiuen weeee . ( "2) ....... cebes asenes
efect in chord 9, anchor arm, and 8 and 9, cantilever arm, called to his atten.
tion August 27.... ..o ciaien e o Gree seeres sas Cie beness serees aeeees
rbj‘:;stem of daily 1eports.. .o sievrt siiies wrriae derei seeens sieree sens Ve aveens
elophonic communication with bridge.. ...... c.ooos ciiis s e i
gmoe andtfgld dtarxae.t...b.ié... PRI viee e e eanee W eeeres saseee wenave
ovements in regard to bridge work frem August 20 to Au 1o easees sesnen
Positive he was there on 28th...... ...... g ..... e eees gust29 ..............
i’i‘;ﬁ lchurg's qll);ex:&e thhrn:inggl_xAillmss.. ol b M MeDare v e Hoare i
ections in ri chor 1 repor v Mr. McLure Mr. H
" )%;'acoopgr, temdt;:: ?&r. P;rk;qto %)rgmii?i{hi;"""' tor . oareand
. ure instruc 0 g0 to New York bu fore going 70 examine bridge..
Went to bridge morning of Aug. 28, and met Messrs, Mch?e. Kinloch and Bi?ks.
Fverything reported ‘ in perfect condition’...... ..ovve verens o0 .
Latticing on chord A-9-L slightly strained...... ...... ....c0
Mr. Yenser’s reasons for moving traveller ‘ tco many men out
Mr. Yensor scemed to be quite at ease.... ...... ...... ..., s s
t. Birks’ estimate of eflect on A-9-L ! moving smell traveller
Mr. M«Lure told to hurry off to New York and Phenixville..
Made ro personal exsmination of parts under discussion......
Total stress on chord A-8L about 11 or 12 million pounds.

Mr. Birks did not consider it dapgerous.. ...... cooees veaier werneeeals
Repair of splice between chords 7 and 8, on west truss, south cantilever arm......
8till undecided when bridge collapsed...... ....oo ivien ceiine i i e
- Dish in top section of maln centre post.... ...... veen . ceer srrenes cevenn Ceneans .
Seldom corresponded with Mr, CoOPET..cuv. tovrer vaurin sovens sovnes snonee sonnns
What Mr, Yenser actoally eaid...... ...coo coinn coiee ¢ beenns semeen sesses seseee
. Further conversation with Mr, Birks...... ...... .. Ches aes Cae eeses wesses seeees

Slight distortions at splice between chords 8 and 0 reported by Mr. Birks.....
& tging visibly wrong with Iatticing...... ‘yr u's

chord A-9-L...... .c.... ... vee warree ae tene ireves saavas sesess sesess sevven
Returneo to Quebeo about 4 pm.. .....oul .. Lo eveeer seesvs ssvess seeses sesees
Mr, Birks thought bends were in chord A-9-L before it went into bridge.. ......
Birke seid, ‘I do not think it a serioms affair’...... ...... Lol
Movements on the 20th.. ..o, .ocvve seiies srrnin tvinn ciiiid ciiaey evene eeees
Did not visit the bridge and did not telephome.... ...... ..o .ot r eesaes arases
Expecting to hear from Phenixville or New York...... ..o e viiies L
Telogram from Mr. Deans.. ..... s reasse serads sesner tesees setess basens seeses
Daily information by telephone from DriOBO. cover tecece vacies seiees curine cenene

Ten hcurs ela between diecovery of deflection and nc.ei;fi.c;n‘of report.. ...
Would have xg‘q.nired more information before taking action on “xl)o immedia

CTEPOTE, vuves veovves srecie siiits pisese snsees sessrs s samve seeses serens sensas
Opinion cib movement of traveller., ...... ..ous. eeeis ceins i el e,
Gave no dednite instructions regarding the matter...... ...... ..ovl L. bies ereens
Believed that ro iron was to be er veve aesres seeese or free v o1 ersers receas
Not consulted when iron was added to panel...... vkeses eeees tesees wasies seeces

R—ep_airaJ hly ch{.\gxa A-9-1 examined by Messrs, Hudson, Hoare, Kinloch =nl Sslapka
- Tin July, 1908.....  eeesas weiese siesre $esese eities ssbers teesss setees saeees
Chord wnystnight and in good condition then.. ...... ... coeeel il
Made ro personel celculations as to increase of stroin by moving traveller......
Gave no further instructions afbe seking Mr. Birks to make second exemination

of chord A-9.L on 28th.. ;  eiese seeens saes - rens
No inspection of chord -R-A
Plans sent in with tenders..
IRocalled) . ouee csvese oon
Statement in explanation of previous evidence

cssces sedia ..

-

xili

Paae.




xiv ROYAL COMMISSION ON COLLAPSE OF QUEBEC BRIDGE
7-8 EDWARD Vil,, A, 1908

’ : Pags.
lHoare, Ediward A. (References to)— )
I'inal instructions from, expected by Mr. Deens (Deans).ions cvvvr vvvens vannn 18
Responsibility of (DEANS) .o uivr tiuiis tevnen cannnn serenn vevnnn vorrne mr 18
Appointment as Chief Engineer (Barthe)......, .ucevuvs covvin wovvnn wnnon 20000 4
Appointment of Mr. McLure (with Mr. Cooper) (McLure).... vooovr woveon vevii, 84
Verbal instructions to Mr, McLure...... ..., S T NP 35
Reliance on Mr, Cooper’s decision (MeTuTre).. ooy oouves wovvvn oo 00000 0 00 36
ltudson, Mr. (References to)—
Assistant Engineer probably on bridge when 9-I, repaired (Deans).. ...... v.ovue 156
Examined repairs to chord A-9-L in storage vard, July, 1905 (Hoare)..vorn vuven. 289
Huot, Joseph ‘A~ -
‘Timekezper;, Phenix Bridge Co. (testimony)...... ...... ivovo. . et eeeeee veeaes 4
Position of men on bridge on day of accident....i. ...... fetaee eravee meneel eneee 4
(List filed as Exhibit 26)...... ..., ...... ... . 00 ol 74
On anchor arm_ when bridge collapsed.... ...... .... te STErae reree beeree eeeres 74
Ran up collapsing cpan to approach Span...... ...... ...o.o covenn ool 0000 74
Attention first attracted by breaking of compressor pipe line...... ...... ...... 76
Position of Fiveters.. .o vives civier ciiiis eine vrenen bevnne T 77
(Recalled)..cvr vviiis vvvnns nevine o ivs tonnns o Sres arrees ahseen eneee weenes 80
Description of markings on Exhibit 26...... ..ooo vusns vonans woal 0T 80
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Phenix Company’s inspector of material at works (Deans).. ...... .vever vuen 8
Que})ec Br)idgo ompany’s invpectors at works, Mr. Edwards and My. Meeser 9
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Method of marking inspected material (Deans)...... ....v. wevowr evsens viiil 9, 19, 41
Inspection after leaving works (Desns).... ...... .... e eeres wesere eeeeas seaans 20
No eiistematm inspection of material just before erection...... cvevvr onvnn wovins 21
Mr. McLure at first assisted shop inspectors (MeLure).. .....v vovrns oennnr oonin, 34
Mr. Kinloch’s system of (Kinloch)...... ...... .. eebe wretee eenser seenee 41
No (rle([;ox]'t !rsached Mr. Kinloch of what pieces passed inspectors at Phenixville at
inloch)..viviit ciiiir iverier tereee vesene o teses s eses sebess sreess seweee
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General oversight of structure by Mr. Kinloch (Kinloch).ooovr covnns vunenn 45
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Method of Mr. Hoare when VISiting BRidge...... ..v.ie sroees vonven sivvns wovios . 65
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Mr, Cooper’s decision re inspoction Bnal (HOBTO).veerers eoeons vevene oorons 69
Dutics and powers of Quebec Bridge Company’s inspectors (Hoare)...... ...... 71

Reasone for appointment of Mr, McLure (HoOT6)...... »vveve oonver orvnnn oonins

ki3
Mr. Edwards, inspector of material at shops, appointed by Mr. Cooper (Edwards). 138 )

Reports on workmanship at mills and shops_written to Mr, Hoare, verbal to Mr.

Cooper (EAdwards)...... ..eece vrveen s veese wees s sesses o 189
Little unfabricated material needed to be rejected (Edwards) 141
Of fabrication continuous: at shops e 142
Methcd of checking shipments...... coocvv ouuunn .. . . 142
Tapes rejected for shop UBE.. ..uvev vevevs wunons vovon  aereas 143
Method of taking long measurements at shop (Meeser)...... ...... vvvive ounn.. 4

. 145

_____ No.trouble in-<nfcrcing-cairying-out -of -cpecifications ve- manufacture (Messer) 14T
Close inspection of erected memlers duty of Quebeo Bridge Company’s inspectors

(Milliken).. ...... ........ ebes eesees wees #3 teeens eusins sevses wreres eennes 180

Reliance cn Quebeo Co.’s inspectors (Milliken).. ...... .ooees ooners 181

Instrument work-— .
Description of methods during construction (Cudworth)...... vevver vivene wens e 3
Methed of taking observations (McLure).. ...... .... e earees tesuss senens seeree a8

Johnson, James—
Foreman of bull gang (testimony).. ...... Lereees xeaese e suss eesess sessee eveens 9%
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Stringers on chord third panel back from pier on anchor span secemed to part.... 14
Saw no defects. ..ovves treine ceiinn veenen an Ceee wrsies srvese eees ve eeenie serees 99

Jeknson, E. V. — \
Inspecting engineer of subsidized railways (testimony).,.... ...
Vis ted bridge about once & month to make proiress estimates. .
Determined quantity rather than quality of work...... .........

Kinloch, E. R.— . R . .
Workmanship and General Erection Inspector (testimony).. ...... Cereee aeaves

40
Aprpointed by Mr, Hoare and reported to him verbally...... ...cov veevrs vaee.. . 40
Twce employed on Quebec bridge.. ...... .ccovs vinrns voes Ceoeestes dieen ceeeas 40
On the work during erection of approach and anchor BPBNSB.. .evies siinee vaeess 40
Déscription of routine work...... ...... ...... .. tres cevese srenen weess o sesenn 41 -
Duties on storage yard only occasional...... .. rene e s 47

No report from Phenixville inspectors of pieces passed by ‘them...... 41
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Kinloch, E. B—Con, )
No riveting until long after crection...... Ceeien sessas sesssr sesras serees aaaes 42
Temporary boltings checked for sufficiency...... ...... vevevs cenree Cerrere seen . 42
Practically all chord joints bolted.. ...... ...... eeers venes © veees sens o aenes 42
No actual authority over workmen, but recommendations generally adopied...... 43
Some thinge he suggested not done.. ...... ...... .... ve tvess sesses senees eensee .48
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Portal inclined slightly and trembling..e... cvvvey vesiee vrenne eesree searon feees 212
End poest on Quebea side trembling...... Ceehee aartae seesrn mesese seerie anenes 213
Centre pos peaks settled straight down.. ...... ...... ciiiir crier erviie vnnne 213
Noticed 00 DRIGIng Sither WaF.eeoet cevver cavnne vveine srnene cvmore srvvee serees 213
Rails pulled outward elong bridge...... ...... Veessn sareee ernees ees P eeenes 218
Saw no indication of where initial fracture occurred.. ...... ..... ciaies s 213
Defects in material and workmanship during construction. (Sex ‘ Defects’ for
detailed INAOX) . iovit virnis sevinie srnenn cornen chnnnn bevean e vaeas s oeveane 214
Method of riveting...... ..... + evsene erenec Geuets aesran seriar senses seeene rresee 219
Examination of structure prior to collapse. (See Defects)...... vevver voeves ceoves 226

Lining gf centre ribs.. ..cove vevner cvnvee vevens vennn

Observed bend in splice between chords 8 and 9, cantilever arm, about Aug. 20.... 227
........................ 229
Secme have increased a day or two later...... .. heae eeseee aeeees seveer sesens 230
Kept dlose watch of chords 8, 8 and 10...... ...oev vevver vvens venens b aeeene 231
Discovered bend in chord A-9-L. anchor arm, Aug. 29.. ...... vocvv cvveer vennes 281
Called attention of Birks and Yemser 0 itu...ve .eoive eovner convns vvvvnn vuvons 232
M _asurements made by Kinloch and MeLarre. oo civeie cveene cereen venes veneen 233
It was decided nct to move out traveller pending instructions...... ...... ......- 232
Meagured chords 8 and 9 in cantilever arm...... coovvr coviin ceieen cevenr vaaenn 232
MoLure went to Quebeo t0 66 HOBTE.....v vevive crnire vevner conies covern ann ves 232
No visible defects in chord 9, Quebeo side, anchor ara...... ciiiin veeen vauia 282
Thorough examination made of whole bridge.. ...... ...... viver vivner cveens 232
Next morning foreman had orders to move traveller.. Ceeees seeaes 233
Traveller moved out.. ..... © ebeenie ereses sesees seesen sens Le sevses sereee seess . 233
Two eections bottorn chord, suspended span ready for bolting 15 or 20 minutes
before collapo®...... vieerr sevnne senns o eniens eeess warees . 238
McLure goes to New York to explain matter to Mr. Cooper.. 234
Mr. Hoare visits bridge Wednesday, 28th...... ,..... ...... 254
Last inepection made of cherds about 4 p.m., Thursday, 29th 234
Thought there was sometking seriously wrong with chords.. 235

Mr, McLure and Mr, Birks make calculations as to eflect of moving traveller.,..
Mr. Yenser not catisflied with results of calculations,... ...... ...... . 238
-Conversation .of men on.bridge about chords in anchor arm.. i
Visits of My. Johnson, Government Ipspector.. ...... ...... .. . 239
Disagrees with Mr. Haley as tu description of beuds in chord 8-R, as shown onl :
xhibit 27-B..c... coever ciiins viann iaen B Ceeeir teeees sesses . 240
Inspections by Mr. HOBI®.... ioiove coiens suoire ervane s0sren conees senven sanuee 240
. Detailed wgr_l.:.i_lm..x.lar_m;md_ep%}wp\‘eo ampl>
]
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Prerzred by men who thoroughly understood bridge erection
Instructions as to when riveting should be done....,
No Jack of Five IS, iivee civvss sunser setrns taoren covren veneen sovsne on e saenes 243
Identification of members after collapse.... ...... ...... . Teere teiiet saiiie veeens
Assisted in taking photographs marked Exhibit 34, and himself took photographs

- marked Exhidit 85-..... ... ciiies wael ¢ hesese averer sneese saeens Ceerees 243
(Recalled)....oo uiene oen, s rertee sveres sibets seseas wisess sees Cr erees e 244
Explanaton of evidence of Delphis Lajeunesse.. ...... ...... ... ree evvens veeens 244
Condition of riveting in main diagonals.... ....c. civrer tiinee crnens revens 246
Bend et splice of chords 10-L and 9, anchor arm...... ..... Cebease seedse sssuns 247
Ribs did not match at foot of chord 10-L, anchor arm, and had to bo jacked over. 247
Mr, Scheidl visits work...... ...... Ceteee eusais eewers renees besees seeves eeeenn 247
Beauvaig’ evidence; reference to.... .... G wemesd seeses wasies taeies serese eeeeos 249
Failure of rivets after driving...... .... Ve besers envae taseas sees ve reiee senens 249
(RocAMed) . iuves virene civnre nenoss sensen susenr sseres vesens sesens eresne sessen 265
Inspection of members o C8F....0v vireve covres oun Cor aeeesr wesees Petees eeeens 265

In A41: clord. 8 feet from field splice with A-3-L are two plates between
* two outside west ribs...... .eiees veuens [P Seeers eenres sassre eesess 301

- Three-oak blooks with small plate between two east ribs 8 feot back from feld
splice A-3L and A-4L..... ¢ eeeese enaas o eens ¢ teters sesene arieee was e M1
Snpﬂosed blocks were used for spacing the webs.. ...... ... .ccceis i 901
Metho2 of determining when ioints were tight...... .... ve wreses eae 0l aienee 902
Movement of erection stringers before collaDse...... «covvr vvives coveer vnees 308
Switch connections between tracks on bridge...... PPN Chrses seaess eeeies S




xvi ROYAL COMMISSION ON COLLAPSE OF QUEBEC BRIDGE
7-8 EDWARD VII., A. 1908

Paon.
Kinloch, F R.—Con,
(Recalled)—
Statement (Ex. 61) as to riveting (Milliker) believes to be correct...... ...... 316
1e- e\ammatlon ........ W arvess sess Ge sessan sesens csness seees o eeeene o seren 403
0 420
o 452
Kinloch, E. R. (References t
Directions for rivetin 1ll|ken) .......................................... 29
Duties at storage yarﬁ (MELUre).. oevis eeviis sniies seenre sseres ereens Ceveves 37
On the work rery often (Bea VOIS cvrens sevens tueenr sesnns sieves svsene seeees 197
‘ Standing there all the time’ (Le¢barga).. 4 ebeien seenes vevese saeene nsenes 207
Relations with Mr. McLure (HOBT6)...co. cvivve sevres voeeee soners cnvnse onsene 61
No power to order departure from blue print du'ectums (Hoare).... vivevv venus. 62
Duties end powers (Hoare).. ....ov vivvin vviine svvive tieeis vninee tnenen vanans 62
Sent to storage yard to get information about repair of chord AL (Hoarve).. 283
Kcenan, Mr, (Reference to)— :
Mill inspector at Harristurg (Hoare)...... ..... e e eaees eesee reeees serene eaeaes 59 .
Lebarge, Uscar—
Erector (£estimony), ... coeeee tiiiin ciiiis i vheies eiviin seieis aeeeae eaans 205
Working on top main EEAVEIIET . 1 vns wevses snrrse senrns vovmen snrmms momnn il 205
Had heard of bent chords but had seen none...... v.oevve civinr verins viveen crnens 205
Did not remember that horizontal strut on 9th panel point was riveted..... ...... 206
Yenser hed gocd ideas but sometimes got excited...... ...... ...oo. coiins el 207
Careful in ransmg ITON, &C.t viaiee crnene avsene sannce sovsee seonn ) seeeer saanes 207
Mr, Kinlech ‘ standing there all the fime * seanes seteas senees erseee sesres seenen 207
Description of his fall with bridge.. ...... ...... ..o ©4 besess sreees deeees bavess 207
La:euneue, Eugene—
ndge worker (1estimony).... cevve reven ciiiis dinirs vienes davies enenee as . 92
At the main post, panels 4 and 5, anchor arm, tlme of accndent 93
Saw Lend in 9 chord, cantilever arm, Quebeo side. . 93
Description of BCCHATE . 1vven warren wenven venens oo 93
Saw no crack in plate at shoe of centre post...... 95
Lefebvre, Désiré—
Crane operator storage yard (testimony).. ....c. civeer viviit tiiinr cevnnn cennan 136
Told by Angus Blue, an Indian, that largé lower chord on Quebec side was
strained. ... ciiies tiiier tiiies deeeas sennes os vene sesese sesnes Nerees advens 136
Saw no other defects.. ....co veiver cviiee tinvns ee Geh ebeers wesies sesene eeeres 187
L«[ebvre Joseph—
iaborer (testimon, & ......................................... esees 88
Thu-t feet west of bridge and 100 feet from nmchor pler time of accident.. ...... 89
Heard lond noite near anchor PieT.scees cevees 2ves 4o eeetas bedeas wersee weeees 89
Saw no defects..rr...... cesesn srries saaese eens e avas PSR P T PR T IR PR . - |
Levels—
Taken once each observation, Mr, McLure and Mr. Cudworth working together
(MeLure)s.ce cvevse vevene conees cvans s eeases semsse sumnss seeres aesese eeeens 38
......... Leading—_ __ Uy SO
Unusual precautions taken (EAWATAS)....es vorves vore th besees teseee seeces mereen 143
Drawings made for loading large members (Meeser).... ...... .. feve enias weenes 143
Lachapelle, Théodore—
Tirector (testimoOny) ... voviee teente conene cinese sosese sresee snoens sovanr areves 184
Saw nothing wrong about shoe on pier rr In other parts of structure...... ...... 135
Lafrance, Raoul— :
General assistant (testimony).. Cieree eeeens Seeess evess seeess seeens aveses 168
Saw crack in a plate on lower part of .; p .................................. 168
(Photograph showing shoe indicated, malked Exhibit 29)...... .... ... ...l 169
Mark placed on back of photo. to locate crack.. ...ese vtevere seveer sevnee cvvnns 170
Witness ordered to proceed to bridge and locate OTBCK. enrnres one Gt aeree ereens 170
Unable to find plate previously described as being cracked.... ...... ...... ...... 21
Lafrance, Raoul (Reference to)—
Reference to his evidence re cracked plate (MeLure)..'. vovvr voeres verees vevenn 253/
Lajeunesse, Delphis— -
Erector (£:6bimony). ... wivove vieuse trvien tenian sineie esiee veeeee ceenee caee .. 184
Worknng at pomt marked L’ on Exbhibit 86 on day of aocident...... ...... ...00e 185
Description of collapse... Cieeee seests eeaete sesses easens aseres seesss seesss 186
Saw bend in chord 9, cANtileVEr BIM....ve avonvs oenees fevren senees sreeee ov Ceeee 187
Rerort that Mr, Worley said it was put incrooked. ... cieiie vieinn vins sevreens 189
bserved bulge wetting larger...... ...cov vienes caene e herees veniee weesss seenrs . 189
Had worked at post 9-10 lower chord anchur urm .............................. 190
100 rivits to te put in theTe.. vvevve voeses vereen Ceress seenee eeene weases weenee 190 .
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_ Lejeunesse, Delphis—Con.

Joint near panel point 9 all rivebed UDP,... \vvus vivurn cerens ceirn seiine ue

Mr, Yenser told him to put bolts where chord 10, anchor arm, joined ocentre post,
Montreal eide, but tE wero not put ir by rntnoas v l. e

Did not see any eracked pl ..... Ceene sveses sesses weeses sas ter enrees veees
Lajeunesse, Delphis (Referenoce to)-—-—

Explanation of his evidence (Kinloch).. €e0ese sausse ariass seeses seseee waaees
Material— i

Sources of (Deans)...... ..... " rerdee senene . vee eeenes

Inspectnon of (Deam; ve seeses
Assumed to be perfect leavin Phanlxnllo (Millikon) .
hom rejected at bridge (MolLure).. ......

191

193

244
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N . 27
Inspection of, 4t bndm to coo not damsaged in transit (Kinloeh . 41
Inspection of, at miily and Phenixville (Hoare), (Edwnrds ) . 58, 188
Mr. Coopoxu decision re inspection final.. ...... ..eeee cenver ervnens . 69
On bnddo at time of accident (Wickiger).. O 81
Reports of teste et mills and shops (Edwards). (Ex. 28) ........................ 141
Inepection of fabrication al shops continuwous.... ...... ...... ceeres wens ve serens 143
Sent forward but not erected before acoident (Clark) © eteees semees eeseee 152
Returned from bridge to yard {Clark). S0t eesnes ssesee ereses svesee cesmes 53
None on bridge not erected at time o “ancident exoept workin Kx hnt (Mllhken) 176
Fabricated material received in good condition from shop ( nY ...... . 18
Inspeotion of members by MoLure (McLure).... . Cheres aeanes 254
Inspection of material before being placed in bndm (MoLure) 264
Mosonry-—
Lines and levels of, a ted before oommoncxng superstructnro (Cudworth) ..... 7
Contract for, awarded arthe).... .. 400 eetuen seveer sevens serees sevees eamess 4
Methuds— '
Adopted in designing end erection (Deans,.. B 319
McCumber, Dominigue— - - .
Erector (testimony).... .. R -
Inside webs in lower chord snxth Jomt out cantllerrr' arm, turnmx... e oeeeses 190
Saw 1o other defects.... .vvvee cvveer ouness sesses wuesen sasien sraees venias seness 181
Milliken, A B.— .
Supttiarm‘t:ﬂldent of Ereoction, Phwnixvlllo Bridge Co (mﬁmony) g
Responsibility to T, DOBDB.+ vevres o 2
Other bridges under erection at same timo u Quebeo idge 23
- Noedles cantilover bridge, 660 feet spaun.... iiviv: wivveiviis e
Personal supervision work on Quebeo Bndge crens vesese %
Cheoking erection Plans...... .viive coviee sarees sienns seneee cnsnes sevese senvee 25
Unusus: precautions taken,. .. Citeee seesee essnes sieees secees senees sensss 28
My, Yensera system of WOTK.. vvvvve vonnne tevees svnnne sonens eones ¢ aeeree seeres ‘26
_— .. . P AR S T 96—
Personal exammatxon of bridge...... ...... SeBeet waaras wrervs saens sesens 1?2
£ast visxt to bndga Monday, August 28 ......................... ves weeeee 172
Firet information about defocts in letter from Mr, Yonnr, Aug\ut - O | |
Telophone conversation with Mr. Yenser.. ...... .. eeees 172
His sattention hed not been drawn to chords in ?uestlon preﬂously... e 178
Ribe of chords not lining vp when bottom cover plate removed not nnucml.. 178
Straightening of chords, pla{ pormitted in side sections, &.. ...... .evver ooeve. 174
"~ No exceptional diffculties with any of joints.. seie serens 175
Joints in anchor arm had come into proper Foatnon before rivoting O S |\ /-
No material, not erected, on bridge at time o ident exoevt workjng' 178
Main members of anchor arm which were not riveted time of aocxdvnt 177.
- No reaeon for chords 9, 5 and 10, anchor arm; not being ri 177
Pormanent metal floor of portion anchor arm not complets. . vees  ITB
Comment on Clark’s evidence re repaired chord 8L.... ..o vcevvns vavenr caenne 178
Wo%ldtihno looked to Mr, Birks for advice e condition of member thmnu de- 150
ection described.. ..... tevre eiae Ve neeens seeses
Mr, Birky’ mﬁon s to origin "of defiection shown in skeioh, seese wareee senees 180
Close inspee membere duty of Quebee Bridge Co.'s inspectors. ..... 181
Reliance on Quebeo Bn Co.’s inspectors....e. sivvee weven. teenes eieses eneeee 181
Erection programme for WOBBOM. . vesrar verany Sassis viennn v TP |11
Mr. Yensor not endeavouring to lxn up to any hme 6ohem6., vveis vernes aanss 181
Sufficlent men to carry cn work !1 but more beingx sesutsd to “hagten work 182
Numbers of men brouﬁht to Quebeo from United States pointe did no work., 182
Yonlsr had full control of Phanix fores on brldn. cries seeeel cevees sveses seeess 188
Some minor members in raflroad wreck in 1905.. ....oi civiee viines ennne eneen. 184
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Milliken, 4. B.—Con.
(Recalled)...... Lteeere teeene aeees @ aeseee veeen © eeeses eesees Ceeens seeiee sesees 815
Statement skowing condition of field riveting up to August 29, anchor and can-
tilever arms (Ex. 61)...00vvt veviiinnes coveen o teese aieene sesese seveas srnsns 315
(Recalled)....... ...... .., P4 eerete siiise beaees aeese s seanes wessre sesese ae wee 818
Statement indicating position of locomotive and cars, traveller and material
be erected on cantilever span on August 28 to be compiled...... ...... ...... 318
Damage to shell in wreck on Delaware and Hudson Railway.. ..ooov vevnes vennes 816
No eflect on structure;. ..... " evees 4 eEerse seanes meeuss shsaes sesess mesece seeves 818
Meeser, I. W, Inspector of fabri~ation for Quebew Eridge Co. at shops (testimony)—
Method of taking long measuremments. ..o vever werven wrever sveins wovons oornnl 145
" Drawings were correct...... ...... .. Se teteis ehiens deesse theeer sesses eaees 145
Drawings for loading 1arge moOmDBerS.. ... vivevs ceiier vinnes ssene oorenn oon . 146
No trouble in having specifications lived 8P £0...0 cevuns veerne vers e wes ver senses 146
Assembling and riveting good....,. .. Peee seeeue suiees seevss ses ser eteees aseies 147
Employees of Phenix Co. instructed to make bridge © master job ’.. ...ers woore 147
Care in handling plates while cooling...... ..... C heiite seseet sesees svenee ernens 147
(Recalled)...... ....oo vivees wunnen tesese seeens Sreees witees ciasee sieaes sesena 304
Explanation of blocks and plates found betWeen Tibs.... v.oces vreses venens wnnin S04
Satistied that every chord member shipped from shop was straight.. ...... ...... 305
Examination of chords at Belair,... ...... L tteees eesti tevess sesses besere vevess 305
Order of the several operations in producing a chord in shop....c. civvr wirasn 805
Meredith, Riveting Foreman (Reference to)—- :
Said chord 10 no worse than others 10 minutes before accident (Beauvais).. ...... 199
McLure, Norman R.— . -
lnspecting Lngineer, 8uebeo Bridge Co., and Mr. Cooper (testimony)..,... covuns 34
Appointment by Mr. Cooper and Mr, Hoare..eee. cvvese .o 9040 sesnen wreses sess . 34
Instructions from Mr. Cooper (read)...... Cesete baaees adaees e see e P —— 34
Verbal instructions from Mr. Hoare...... .... te weesir eveves seeses eseeer seenes -]
Reports to Mr. Cooper regularly made..... . vesens €resee taenss veeses eereer vesees 35
Responsibility to Mr. Cooper and Mr. Hoare JOINtLy..c. tveves oveves vvnvnr vovons 8
-~ -Monthly returns of material erected made to Mr. HOare.... .:sees woverr wons . 85
Mr. Hoare relied on Mr. Cooper’s decision....., .. ottt teiies eeenes terees senes . 3
Description of monthly routine of work.... ...... Seesre senns 4 veeren srenes cerens 36
No material rejected at bridge...... .. Sess eueese seeses seaves eeseae trerse wenene 36
Mr. Kinloch’s duties at storage Fards...... veeevs cevnen vovins voninn ovmenn ittt 8
rd diaries.. ...... . ebae aeees S reeeer msiert ceiies diises seeees saaes ¢ eeeees 86
No detailed reports on riveting...... ..oov couies urrss sersre snerrs vrmenn ittt ; 38
Method of taking observations...... cocvee vovees wosnns wons €r eesses seeees seen e 3,
Record and experience,..... ...... cereis wrennn wees se serers eeseen was ere vesaes 39
Power of dismissal in Mr. Cooper of ‘Mr. HOBI0..uenvs veesee snenes ooers 20 . 89
Paid by Quebeo Bridge Co..u. vevvvt vuunse ceeres Cheeas wreses saeses s cevn . 39
f\‘ntc:alted).....t.ﬁ:..é.E MC seaves sesars secess senses aerene Hever meeasd 48
uty to report first to Mr, Cooper in emergency...,.. «vevvs vevenn wonnns - 46
Would report to Mr. Hoare at same time,... ...... sovers vs e aeens Voeeidee ceanes 46
Harmonious relations among those on bridge.... .evv.. .. Ceee seaiss sieses eseene 47
(Recalled)...... .ccovv .enen. S Teee brwets srieas sesens sewsiee besves seseee seeens I | R
evere e e ROGOED 0f -6hop-erpors-found-in -field-durjig erection: (See ™ Defocts 7)o T S249
Confirms evidence of Kinloch...vvo vevuty vivier veevns seores womenn il . erenes D
Shop work exceodingly satisfactory...... Sentes thtess wrerse esacns essnes eeles . 252
Errors in dimensions and riveting very few...... ...... wveine veren [P veanes 252
Never saw any cracked plates near base of centre Post.. ...... voeeer womern ooons 252
Deform'atign in comprsession members in advance of erection not more than half
an inch..... v eeeas S Steees Seuris Leeees 2ueaee weeeee senves sagese easess veeaan 254
Watched for subsequent deformations but did not find any.... ... ¢ eerens saees 254
Bends in chord sections obServed.... v.vuve ceeuus wuvens aoninn oeinn T 4 255
Jacking ribs into POBILION.. .0 tiviis iiirs eriee eaiens s e ereee varene veeeen 256
Attention called by Kinloch to bends in chords A-9-L, anchor arm, and 8 end 9-R,
CantOVeT BT oii ciiiit viiies eiies viees easeen seeaen aas vor seee se seiees 257
Absent on account of illness from Avgust 17 10 23...uvs cviins wivnen veoiin ! 258 ..
Measurements taken of Bont chords...... w.eces vossns wensen ooeenr o100 veeres 258
Decided to report to Mr. Cooper and Phenixville...... ....00 2000 ™ TR 258
Yenser did not propose to add more load until advised...... Ceseee wavees eenees 253
Discussed the matter with Mr, Hoare...... ...... .. fere eenees s tett sesess esenes 259
Mr. Hoare agproved Mr, MoLure’s trip to New York and Phenixville, and in-
. structed him to examine all connections in bridge that could possibly have
any relation to members under observation., ...... ... Ghe theire veeree sreeas 259
Examination made by Mr. McLure and Mr, Kinloch and no further indications
of trouble found.... .... 98 eeasrt bileee sesues sessee savese sevan PR ¢ merens 260
Mr. Yeuser changed his deoision.... ...... . cherit taeune serens eessas 280

grmlexi‘ tﬁoved q&t...l; e was T danan . .
o ad any idea bridge was in danger...... ...... teeese cees senses o evsias ]
Went {o Mr. Cooper’s office in New York and explained matter to him.... .....,° 33}
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McLure, Norman R.~Con.
Instructed to o to Phenixville...... ..... vese sraees 261
Mr, Cooper te. n]'rssphod to Phenix Bridge Co. not to add more wi1 t to bridgn., 262
Telemm from Birks saying no positive evndonce ohord had buckled since erec- o8
R U Y terer seens 4 tesets sesene sesrss vesser ceeees ares .
Conversation with Mrl Deans.. ... Ve sanere asesss ssaste ersees 263
Discussion suspended pending arrival of Birke® T6t8T.. voveer vovres vevven ren 263
Mr. ’ggoﬁi u:ltruot ‘him to tell Mr. Deans chord must be repaired or 264
n e4vs sesess setuse buseds cevrer wssss e eeenes
Saw Mr. Cooper on return journsy and he smd Wéll. ita thnt ehord' .. 24
- Inspection of waterial before bemg placed in bndgo treves sasess sesses seeees  Bb

Inspection of chord A-9-L......-.. veesee veeens 265
Ingtruoctions of Phenix Bndge Co. in'rs 'ard 40 @LOCLIOM 1 xsn vernen i il 266
Removal of £8190 WOTK.. tounive tevsee eruser envens sroces sasves sovess svasee sarese 268
Relation between movement of cantilever forward and elosmg of Joints in chords. 268
Mr. Birks gave impression that it did rot make much difference whether traveller 0

was moved OF DOb.. .iivvy tiiiit o then trenee verene vesees seeees seenes naes
Calculations of mcreased stresa due t» movement forward of cantilever arm. 269
Failure entire) stoel work...... covver civier weven . 270
Opinion as to t! e red or ﬂxed—endedness of colnmns m
Surveys of wreck...... .. bees see Cevere P4
Plans of wreck.. ...... voo0en o 273
ODbServations o1, WIeck....:s +vnes .2
Nothing to indicate straining of tenswn members ................... 273
Transverse bracing, lateral and floor systems, in pretty bad condition....r. veurrs 278
QGreatest damage 1n main compression members...... .....o ciiiis ciiien i
Almost complete destruction of certain &mrts of vertical posts .................. 278
Evidence of destruction of bottom chords in numerous places...... ...... ...... 273
Believed falluro took plme in bottom chor hedens seaeas sesses ansees teetee aeeeee 274
(Recalled)...... Ceeees heissw GeSees webani Ferese Waiess weaewi T ebweer daaeie babeis 291
Sketch showmg resent Jocation of all lower chord members in snchor arm and
description of lower chord members and floor beams put in (Exhibit 54)...... 291
Memo. showms% deflection of cantilever erm under wind ovember 12 nnd 16. 1906
(Exhibit 55)...... .. veee aveaes Aveses sessss svessd sesase sasens ane
(Racalled) . coer veiere cevnve vivane sncenss sonone asasss eeees reses seaers esesgns 815
Statement (Exhnbﬂ: 61) believed to be correct..... © esenes seress besess eeeses seeees 316
McLure, N, R. ((Baferences to)—
Aggomtment of (HoBre).ous tevnen verens crenns od Ceree e reesne cevnee s PO s 58
defined (Hoare)...... B 58
Relations with Mr, Kmloch (Hoare)..... ................... Crann varees e . 61
Erection plans, &c., ueed in inspection (HOBT8).. ..vvvr vrneee enee ve eirsre sreans 61
Reasons lor appointment of (HOATO)....ov svveer vavnns aeeene Casrers wasese serees .72
. Pamter (tcstimon G eeveis sesses besees sivese whreese sebess saves  aviser sessee m
Stop%d work at t ireo on day of nocident a0eOUNt 0 WIBd, ... tveves sovres verns 171
iron and others said something wrong day before collapse...... ...... ...... 171
Necdles, Cantilever Bridge— S .
feel span (Miliiken), . .0 LU LU te et taes caevase seetes seesee eevees by
N«mcs, J. Jo— )
Hoisting engine operator (testimony)...... Cate seanes serese sesses seees 156
Workirg on top of little traveller time of accxdenl: .............................. 158
Went to bottom with engine...... .vioee sorase tosoons tsesns sovase sineen sssses 157
Visited chord 9, cantilever arm, "with Cook and Haley Auzust L JU veen 157
Saw nothing defective i in bridge..ccev covene o0 veve beaves wesens erbean sesses seeees 158
Tackle goo and methods best be ever saw...... ...... ... feee wesers sesers sessss 158
Had confidence in foreman.... cvovve coveer vavsns snsaee o Creve beeue sesres naesse 158
Noticed no unusual spring day of accxdent veedie erenes saesns eseere aaenes 158
Pheniz Bridge Company—
- rgtgi:at:on ‘of Company re Quebeo Bridge— s
ATB) . eevee seauns sasnns tassss sesass tassrs wevess sesens Vereer sereee seeees
sM:lhhn) teasss sesein masase sssees Neeese secnns semsen 26
Inspection of materials (Deans).. 8
Sources of materieis (Deans)...i.. cviees rrerse tasees sesess seenss aeases seerte 8
Contract between Phenix Bndgo Co. and Phenix Iron Componv (Deans).. ...... 8
Shipmeat of material (Deans)...... ...... teeses sesees sesees sassse seeere sieees 8
Storage of materials (Deans)...... ... ebe seires seanss sevess o Ceres serere sesees 9
“Field organ {DOANB) . soverr segroe sousas ssvaes ssesis ersuse ssesss ases .. 10, 381
lmtrnegom to fleld fom, blus prmt booke (Exhilnt 80) (Deans)..... ..... 1.a11, 18, 14
Haz mony ;mn ﬁelg (Doau))... ve weeees sesnne sannes sreser sesees seseee 1y ;:
Relations r. o0per ereebe wewnes Benaii Ceiveds eviesn ee vess e
stem of repo pro eee of work (Miilik L5 PP ve ssnmee seases meseen - 14, 28
wer to dllmiu enser, Mr. Cudworth or Mr, Birks (Deans)...... ..... 13
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Submission of erection plans to Mr., Cooper (Deans),,...... ...... Cetnes esenes 16
Erection bluo prints did not elter plans, &e., sporoved by Mr. Cooper (Deans).. 17

Duties of Mr, Milliken, Superintendent of Ereciion (Milliken)...., ¢ ereeen aeaens 22
Other bridges erected during work on Quebec bridge (Milliken)...... """ 23
Erection Quebeo Bridge commenced 1905 (Milliken).... ... bee enes seviense sees e 24
Contract with Quebec Bridge Co. 19th June, 1903 (Hoare).... ..ovuv vuwoo, Cveeeas 53
Employees instructed to ma bridge master job (Mdeeser).... .. ... Lol 147
Finally responsible re erection (Hoare). ... ...... ...... ...... L0 e 69
Yenser had full control of field force (Milliken)...... ..., [ e 183
(See also appendix 4, Report of Commission.)
 Plans— ‘ :
F.r building bridge, preparation and ap%{rova] (Hoare)...... ...... ooooe. oo, 52
For erection followed and worked well" ( ickirer).... ... .. 0 T €2
. Certified copies of plans of bridge filed as Exhibits $3-4, 33-B, 83-C, 83-D (Hoare). 186
Plans of wreck deposited by Mr. McLure...... ...... ... .. e ebeenn eeenn 272
Plans sent in with tenders (Hoare)...... ... L0 U0 U e 290
Prdiminary Study (Deans).cooe ot s e e e e 319
Pover—EKlectric (Deams).s oo e e e e s 320

Progress Estimates—

Monthly return made to Mr. Hoare by Mr. McLure ‘McLure)...... ..ou.. ...... 35
Prepared by Mr. Hoare {Hoare)., ..... 65
Visits to } idge, re (E. V. Johnson) 330

Quebec Bridge Co.—

Collection of statutes apd by-laws of company filed ags Exhibit 1 (Barthe)...... 4
Initial steps towards construction of bridge (Barthe)...... ..., ... . o 4
Approval of tenders and awarding of contracts (Barthe)...... ... ... 00 o 4
Appointment of Mr. Hoare as Chief Enginee, (Barthe)....,. Ceesite vhiees waeees 4
ﬁppmval of specifications before letting of contract (Barthe)...... ...... ... 6
r. MoLure, Inspecting Engineer, paid by (MoLure).... ....,. .. 7 " Ve seseen 39
Exhibite and notes on them explaining initial steps, submitted by Mr. Barthe

after agreement among counsel (Exhibits 2 to 2'?) Ceeretie sesies sesens 47
Contract 19th June, 1903, with Phenix Bridge Co...... ...... Seeers wasies waees . 57
Relied for protection on engineer permanently resident in New Work {Hoaro).,.. 73
Not unduly urging Pheenix Co. to Lasten completion of bridge (Deans).... ...... 181 -
Céntract Nov. 12, 1900 (Exhibit 12)......., ...... ...... " errete derves aens <48, 824
Contract Dec. 19. 1900 (Exhibite 18 and M) T N e 48
Contract Oct. 19, 1903 (Exhibit 64)......... Cheene . 327
118t cf shareholders (Barthe). ... ... ([0 e T 427
(See also appendix 3, Report of Commission.) T

Records—
Wind taken care of by Mr, Cudworth (Hoare).. ..o viiiis tiiins e 67
Mr. McLure’s field diary Cloare).. ... 1T I L T e e 118
---Records-and-Erperfence o] Engineers, &c.—
Birks, A, H., Resideqt Euginegr of Erection, Phenix Bridge Co. (Deans)...... 18
Cudworth, F. E., Resident Engineer in charge inétrument werk, Phenix Bridge

Co. (Cudworth).... ...... .... Se teaers wienne neses P oesuest eusess seenes senns. 33
Kin}ocil:3 E. R., Inspector Workmanship and General, Quebeo Bridge Co. (Kin-

OCR) . on s s i i e £Rree vertien arsens aes Sre verres seanen . M
Yenser, B. A., General Foreman, Phenix Brid e Co. (Deans) ... .. .~ .. 18
Hoore, Edward A., Chief Engineer, Quebec Bridxgwe Co. (Hoare). . O 7 S
Written statement (Moare).. ..,.., ...... et et veivan wiavee aaaaan e 118
Edwards, E. L., Chief Inspector of Materials Mills and Shops (Edwards).. ..,... 140

Beports—
e ot (Hoare) i e e 275
n inspectic of materials (Edwards)...... et setiis veieen aeenn. 140
System re progress of work, Phenix Bridge Co. (Deans)....., ...... . . 14

(Milliken) .. ...... ool s L e ns) teer wgeans 28
Ot rivetinfg made dail (Milliken)., ...... Otee tebies seeses suseas . 28
Reports o Erozress of work made to Phenixville at stated intervals ( 31
)I? Mr. McLure to Mr, Cooper regularly made (McLure)...., . terese wenies 35

onthly progress estimates to Mr., Hoare by Mr. MoLure (McLure)...,., ...... 38
Ot mill and ebop work inspections and tests. made to Mr, Hoars by Mr. Edwnrds, 59
Mr. Cooper kept informed of progrmll;y ‘Mr. McLure’s Teports...... ...... ... .. 73
Package of inspectors’ reporis from Mr. Edwards et P enixville put in  as

Exhibit 28 (Hosre)...... ......, ...... . eevie vens e teesee eienes anes S aeaves 119
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Schresber, Gollinpwood,, C.M.G., formerly Deputy. Minister and Chief Engineer, De-
mtment of Railways and Canels (testimo Yetenne vennns teeier casere sesnes
Que Bridge matter pajsed through his hands...... .iv..s ..o, te e R
Apgioved of general yien by Order in Counci] May 18, 1908 (Exhibit 2).,.., ......  §22
Subsidy contract..... Coerenir ciiiee wsiee. eas $re tesses svesee weisie weas te eerees 322
ifications submitted bygnebeo Bridge Co.... vvuvvs venrns svnen oo ¢ aesees 852
enders invited by Quebeo PIdEO COuivvi vivnie vunnns onens orrenn it seeees U
ﬁgmment Lotween Quebeo Bridgs Co. and Government, Nov. 12, 1900 (Exhibi 12). 824
- Mr, CoOper'e position.. ...... veeuvs suves vrnnrn corr o eerens es eeen e Ve eenae 824
‘Relied latgely on Mr. Cooper...... ... Sreete esies mreere areses eesees . eeves 328
Detailed drawings referred to Mr. Douglas...... ...... ...... Pienis veeeas Creens 325
Specificatione attached to_subsidy contract coneidered satisfactory.. ...... ceenes 325
Amendments to s%ﬂﬁcatmns.,.. ........................................... 325
Letter from Mr, Douglas oriticisine amendments, ,..,, b eeeeen teress veenes 825
Amendments passed only after reference to Mr. Douglas...... .ccoet cevurn oonnns 325
Proposal to employ bridge engineer....,, ...... .. © tesere drnees eeenes 328
Mr. Cooper given a free hand....., ...... . .. ¢ eeseee as . Coee el 828
Order in Council authorizing the edoption of new londings.. . ceve tenees 327
Gua(rﬁnge% _:g&e)ement between Quebeo Bridge Co. and Government, Oct. 19, 1803 -
xhbit 64)....., ...... ....., ..., Y vee aee Cie eeeees )
lans and specifications to be approved by Governor in Council....., ... .0 [/ 827
No Order in Council found showing such approval...... ...... vooves voninr ool 327
Plans signed by Mr. Schreiber...... ...... ..... S TRrre tethes seiive tesees eaeees 328
Instructions to C. J. Tomney, inspector at Phenixville.....) /77 [/l o 328
Mr. Cooper supposed to vicit bridge frequently...... ..... ¢ eeires taress waenss 329
Mr| Johnson visited bridge re progress estimates...... ...... ...... ..., o 829
Mr. Cooper had not authority to amend specifications,. ..., "\ L e 330
Specifications—
On which tenders called for, prepared by Quebeo Bridge Co. and approved by
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Primary responsibility for original rested with Mr. Hoare 67
Based on stendard specifications [8: 0,13 7.5 T fevens sesens 68
Snlicer, John E.—
Erector... ...... ...., s eeris eenes G eteirs seaeee sire. s oreeses saanse eeeeas seeeee 160
Not working day of accident owi®g to high wind and bent chord in cantilever 160
arm...... .... SE reehe teutee ereene terese sreeer seenns vereer . Cerre eeeees
Foremen good men..,, ...... H0r et hetiie wrieee ceuser sereee seseer seeves senues 162
Thought bridge was safe....., \..\0 U U U e e e . 168
Strike— N
On bridge August 8, reasons for (Haley).. too. vivvinn viiies cveen ceenen eennns 128
 No question of safety of bridge involved (Haley)...... seenes ctesres eus cer weeens 128
____Telegraph strike m transmission- of -messages uncertain - (Milliken).. . .. .. " 173
Scheidl, Mr,, visit to the bridge (Kinloch)...... vvuven verrin vvven ereen ceenes eenns 247
Shop Details (Deans)...... ivcev wovuir covis vein eeeens oos e oo 319
Storage Yarde
Equ?ment (Clark).e.oe vevinn iy cveies i e e Ciees sevene 148
Aoccident to chord 9-L, anchor arm (Clark),..... ...... 000 roor e e 148

iTraveller Small)— ’ - N
- In posi(tion on third panel erected, cantilever arm, time of :\ccidentA(Mllhken).. 176

;Traveller (Main)— o ay: "
Cavered 8th panel cantilever arm, partly dismantlred time of accident (Milliken). 176

~-Fell straight out (Esmond) i veiiss sovrir visers oovens boeens erore CrAILEED), 91
Moved by Yerser against his own judgm 127
Removal of, vory sﬁ)ﬂw (Huley)...... ... . 127
Being taken down day. of accident (H 100

- Rested on lower chords (Hall).. . 101
Did not upset (Hall).. ...... ...... 101
Statement of Yenser re removal (Haley) 128

raveller, Special Features (Deans)..oous vuvies wivnn aen te beavas beseee sesnes seeses 320

omney, C. J., Government Inspector at Phenixville (Schreiber)...... ...... v..... 329

ickiser, B, J L
Foreman of Preparations (testimony)...... TP Grtens aiiiee easaee sees PN 80
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Descriiption of collapse....., ...,.. G it ereitn divees reeene vieess saeevs oot 80
Materisl on bridge at time of accident...... ...... viuuv. ...t Ne terree eees  eeeens 81
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Ycnger, B, (Beferences to)—
General foreman Phenix Bndﬁe Co. tecord (Mr. Deans)...... 18
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Same statement (Britton).... ...... .... 183
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erection "(Milliken)...... ..vver seveee ceeras evenes resnse seeves sreres seeves . 173
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Very. conservative man (Milliken) ...... .cceee vevier vevvvr svesern mees . - 188
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