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DOMINION BEARINGS LIMITED 

Aircraft, lndustrial & Automotive Bearings 

272 V~n Horne Street 

Cable Address 
CANMOTO R 

TORONTO, CANADA 

September 
seventeenth 
1942 

l\fr . L. W. Fleck, 
Alexander Fleck Ltd. , 
416 i ellington St ., 
Ottawa , Ont . 

• 

Dear 1-f.r, Fleck: 

Further to our letter of September 14th , the writer had occasion to 
visit the Marlin-Rockwell Corporation factory at Jamestown , New York , and 
checked up on pending complaint you have wi th respect to ho llow èa lls , in 
connection with our #5215- R21 bearings. 

We enclose an eight-page leaflet issueci by M-R-C entitled "Ball 
Bearing Troubles" by r1Ir. Thomas Bari sh , their assistant chief engineer . On 
the last page of this leaflet , you will find reference to the fact that dam
age caused by heat will resul t in balls becoming hollow and appearing to 
have been made that way. 

During our discussion on your subject , the engineer who explained 
matters tome gave me a wealth of technical information which I cannot hope 
to relay to you successfully . We went into the subject of the Department of 
Metallurgy Report which you submi tted , the application for which the bearings 
were used , the reason why the first bearing_installed at the factory was O. K. 
whereas the same type of bearing supplied by us appeared to be unsatisfactory, 
and everything else in relation to the subject . 

It became clear to me : 

( 1) M-R-C thoroughly understand tbe nature of bearing failures , 
and would make no effort t o conceal the actual cause in any 
particular case . 

( 2 ) In your case the failure was directly due to a combina.tien of 
faulty installation, and awkward engineering application . 
This would explain why the skilled and experienced insta lla
tion of the bearing at the factory had r esulted in proper func
tioning , whereas subsequent inst allation of the new bearing by 
someone less familiar with exacting requirements of that parti
cular piece of equipment would resul t in i mperfect functioning 
that finally ended in damaging generation of heat and resultant 
destruction of balls . 
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DOMINION BEARINGS LIMITED 

Aircraft, lndustrial a Automotive Bearings 

272 Ven Horne Street 

TORONTO,CANAOA 

Coble AddT'ess 
CANMOTOR 

Mr. L. W. Fleck 
Alexander Flec k td. -2- September 17, 1942 

( 3 ) The technical report by the Department of Met al urgy Laboratory, 
while done by experts, reveals a poss i ble lack of that extensive 
familiarity with bearings and balls and their operation that 
only an organization like ~-R-C with the i r many years of bearings 
experience would develop . The writer became convinced during his 
visit that such bearings problems can be understood thoroughly 
only by the people who are steeped in bearings work every day of 
the year and do nothing else. 

The above does not reflect in any way on the since ity of your custom-
er in claiming the defect, nor on the knowledge of the laborat ory experts who 
prepared your report . I t mer ely points to something that can be found in any 
technical field, namely, the existence of special conditions whi ch came to the 
attention of a person only when he has been concentrating on that particu ar 
field over a period of years . To explain more would necessitate the sort of 
elaborat e technica explanation that was gi ven to me verbally on Tuesday, and 
which could not possibly be incorporated in writing . This explains, perhaps, 
why M-R-C ' s engineering department had not got a r ound to communicating with ou 
as we requested. They found it dif icult to render the above in a satisfactory 
writ ten form, but they neverthele s knew that they were right in insisting that 
the bearings supplied to you were actually perfect, but that their subsequent 
defective condition developed as a result of faulty installation plus original 
difficult engineering application which required special experienc e v'i.n the f ac 
tory ma.king the original equipment . i n which the bearing was used . ~ .. , "- ,~ :J e1v .. ,° /ç,.Î/~ 

Does the above caver the ground satisfactory? hope you won ' t think 
it i s an effort to evade responsibility. The latter point was covered by our 
letter of July 14th and our issuing of complete credit to you for the bearing. 
While we agree wi th M-R-C that there was no fault o theirs or ours involved, 
we issued ful credit to you because we elt that you were acting in perfectly 
good faith and we didn ' t want to see you penalized in any way . On the other 
hand, we appreciate your desire to have a satisfactory technical explanation, 
and we hope the above will be accepted in place of same. 

D /E 

Assuring you of every effort to be of service, we are 

Yours very truly, 

OMI N"'ION BEARI NGS LD.ITTED 
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Alexander Fleck L1m1ted, 
416 Wellington Street, 
Ot ta a , Ontario. 

• 
552 Booth Street , 
Ot tawa , Ontario , 
17th July, 1942. 

Attention of Mr . L. w. Fleck . 

Dear S!r: -

In acknowledgement of your letter 
of J uly 13th, 1942, regarding r eceip t of three 
copies of investi ~ation No. 1255 - "Examinat1on 
of Defec ti ve Ball Bearings" , and the f orwarding 
of one copy to your supplier, we shall be very 
p leased to recei 110 whatever commenta the beur
ing cor:ipany r. ay wish to make . 

MCP:R ~ 

Youps very truly, 

for c . s. Pausona. 
Chief or Di i sion . 



A ~, A N D E R F L E C K·~ M I T E D 
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ESTABLISHED 1842 TELEPHONE 3-1127 

MANUFACTURERS AND DISTRIBUTORS OF PULP AND PAPER MILL MACHINERY AND SUPPLIES 

July 13, 

Dr. Gord_on Farnham, 
Ore Dressing and Metallurgical Laboratories, 
Department of Mines and Resourc~s, 
552 Booth Street, 
Ottawa, Ontario. 

Dear Sir: 

We acknowledge with thanks receipt of three 

copies of your Investigation No . 1255 entitled 

"Examination of Defecti ve Ball l3earings11 , and bave for

wa.rded one copy of this report to our supplier . If the 

bearing company ha.s any remarks to make in connection 

with your report, we will advise you. 

L. W. Fleck:COM 

Yours very truly, 

ALEXANDER FLECK LIMITED, 

President . 
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DOMINION BEARINGS LIMITED 

272 V,an Horne Street 

Alexander Fleok Limited, 
416 Wellington St., 
Ottawa., Ontario. 

TORONTO, CANADA 

Attention Mr. L. W. Fleok 

Gentlemen: 

COPY 

The following is a report received from Marlin
Rockwell Corporation, Jamestown, N.Y., ôn the steel balls 
taken from a defective f5215-R21 ball bearing: 

n We gave these balls a very careful physioal and 
metallurgical examination, and found that three were soft and 
two were bard. One of these two balls was fraotured and found 
to be hollow. The grain in the· fracture of the she11 ·· was fine 
and uniform. The other wa.s fraotured and was f.ound ha.rd in the 
centre. 

We are quite positive that the condition of these 

COPY 

balls 1s the result of operation of the bearing, and that these 
balls were subjeoted to intense heat, poss ibi.y through lack of 
lubrication in the bearing, which could very easily have happened 
when the bearing was replaced by your oust omer. It is quite 
possible that the customer forgot to add the proper amount of 
lubricant, or since the f5215-R2-1 bearing 1s a tapered bore 
bearing, there is a very definite possibility of incorrect mounting. 
If the inner ring has pulled up too tightly on the tapered seat the 
bèaring 1s sµbjected to a heavy 1nternal squeeze with resultant 
rapidly 1ncreas1ng rate of genera~ion of heat due to squeezing of 
the balle between the i nrier and outer rings wi th rapid break down of 
ball and race bearing surfaces. 

There 1s a very definite poss1bi11ty that these balls 
were subjeoted to such operating conditions and there is a 
pos s1bil1ty that if the ball were heated sufficiently and worked 
severely enough between the inner and outer races it would have a 
tendency to draw the metal away from the centre of the ball and 
the ball would have the appearance of being hollow. 

However, we wish t o emphasize that in all the hundreds 
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of thousands of ball fractures we have exaIJ1ined, to check our 
manufacturing procesees, we have never found a hollow ball. We do 
not make nor use hollow balls in our bearings. This is quite definitely 
the result of operation of the bearing, and the application should 
be checked oarefully to insure against this recurring. 

May we suggest that in cases of this kind, where part of 
a failed bearing is returned to you and it has a very unusual 
appearanoe, that you insist on your customer returning the entire 
bearing t o you for examination by us. 

It is q~ite likely that the bakelite compound reta1ners 
were completely destroyed, but the r e oertainly must have been enough 
evidence of the inner and outer rings left to return them tous. 

In view of our examination, and our knowled.ge of the 
manufacturing control of these balls , we do not believe that you 
should make any adjuatment to your oustomer for this bearing. 

As further evidence againet the pos sibility of this bearing 
having hollow balls, we wish to point out that if the manufacture 
of hollow balls were a possibility there might be one hollow ball in 
a bearing which would fail and g1ve definite conclusion as to the cause 
of failure. Howe.ver, there would be no case that we can imagine 
where all of the balls or a proportion of the balls would be hollow 
in a bearing. n 

In view of the a bove we feel that you would not oall on 
us for replacement. 

Assuring you of our co-operation and des1re to be of 
service, we are 

Youra very truly, 

DOMINION BEARINGS LIMITED, 

(Signed) A. Sheppard. 
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ALEXANDER FLECK LIM •• 
Ottawa, Canada 

Dosinion Bearings i• \ed, 
272 Van !t~rne Street. 
f oront.o. Ontario. 

Gentlemen: Re: aringa - M • .i'. . O. 5215-!2-l. 
'lie have had r .etu.r ned from one of ~ cust.o .ra :aome 

b lb ro· an M.a .c. 5215-li2 1'eartngu . '1hich •• indalled in .a 
l!yd af 1~er and sh1pped ta thi.s eus t '!ller. 4.rhh m...chln had beeJl 
ln -opera.t.ion two wee s onl-7 when t h h hea.rin:g . roved. defec tiTe . 

ffllett r e:i;tl acl.ng t is bea :r i n.g with another -one which 
we sent. to our cus tomer. t hey dismant.led the original one and 
found be ball \o be hollc;;•, and ihe f a ilurEii seeJts to 'be 
attribut d \o this cause . 

This is ihe fir~t \ ime t h&t •~ have been a•are t hat 
ba ll bea.r ing• 11e::·e ma,te with holl01t be.lb and ·e woU:ld a,sk yon 
to have t h h ch eked up . 

e wro t e you t oday about aend ing us f"ull in!orraat i on 
with regard t-0 Priori Uea for these bearin.gs wh icb w,e have Qtt 

ord.er with you. îm t if ihh sort o:f thinG i. goiug t.o hu-1~ 81.\ , ••· 
111 have man,. mach ·nes dotm i.inle,. s :rcu ean i ·rea$ 11po.n ;your 

principal s tbe urgenC"J of · illing o'U.r ordere ro Aptly . Ws haite 
endeavoured not k> h ve any mor e in s tock t han tte aetnsl.l): dee, 
and bave been ordering on you in \-nis wa., . llaweve-r. as el.ght 1iiiU-e 
a.-ich lnes haYe gone ou t t o the t. r adé. we are incr e· aing our v d r 
point to take ca.re of these. nd o.re therefore encloa1~ . o f'tU'" ~.r 
orde r, No . 8767., r.or t elve of each t ypé ,of bea.tiag. 

J.,, . • :irleck ~COM Pre sident 

:P . S . llo ar e enclosin& umler aeparat e cov~r a, aample 
of the bal l& fro the d.et'eeti.ve b ea.ri ng. 
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Jul y 2nd , 19420 

OR:C: DRESSING AND 1'.iBTALLUTIG !CAL LABORATORI ES o 

I nve s t i 5ation No o 12550 

Ex.aminat i on of Defect i ve Ball Bea r ing s o 

-------------

.9rigin of r,tat e r ia1 a nd Ob~ct of Examina.~on: 

On Ju ne 6th, 1 941.9 i,!r o L o Fleck, of.' Alexander Fleck 

Limited,1i Otta:wa , onta r i o 9 brouGht in p i e ce s of a broken ball 

bearing and one u nbroken ball e Th 0 broken ball, which had 

f ailed in servi ce, appear ed t o be hollow and to have con tained 

in the ho llow a p iece of ball beurinc steel o It was reques t ed . 

that the ball s b e exanü n ed i n order to de t e r•mine the reason 

for t he f alJ.ure ., For pur pose s of compar i son, a bal l bear ing 
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(Ori gin of' Ma-:;e r i a.1 and Objcct of 
Exami nat i on ., cont 1d ) ... 

t ak en from our s t oros., w:1.ich will be r0fe rred t o here i n as 

t he "standard 11 ball, was al~t.' ex.run:1.neô.o 

Hardness Tests: 

He sult s ob t a i nod in h a.1•d.nos s tost s made using the 

Vi ckers method •Ji th a 30-kilogr aœ load. e.re a s follows: 

Material 

outer surfa ce , 
11Marl1n II bru 1 

Inner surf ace~ ri1:R· l in 
bal l {and loose p i e oe 
of ball bearinG) 

Unbroken 11Farlin s: n J.l 

11 St ands.rd 11 ball 

Mie OS C(2RÏC ~.ruuin t :ion ; 

Viclœrs - ---- -

36ô 

360 

720 

Br i nell 
(converted) 

2 96 

355 

352 

5 94 

Hockwell 0 c11 

____lç_?E..Y..e~ e d L 

30 

38 . 

37 

60 

Secti ons were eut which irrn lud.ed tllo r:1ater ial which 

- was hardnes s t e s t e d ., ~the se ~ec'c i on s :rn r•e given a. raetal l ographic 

poli h and etched i n o. 4: p e... cen t p i c r a l so:L-i..1tion ~ Figu re 1 

(Xl000 r.1agnif::'~cati .n ) s:1::>ws tho st ruc ture o f the r1stanàard 0 

ball o :': t con si sts o ·:' i.'i :.16 nph0roids of· cementi t0 (the whl t e iron 

chromium carbide con st itu.ent) j_ n a bacl,::ground of dark e tching 

dravm martensi t,e. F:'1.: ·pre s 2 and ~i (X2000 magnification ) wore 

obta i ned f r o:rri t b.:.l :Jut e ;: ar8a o f t n,3 b r o ken b all" In b oth 

f i gures the v1i:i t e 9 a r.'ticl es a re iron c h ronr• um carb:1.de , the blac k 

backe:ro und f ine p e tœ l ite ~ In :tigure 3 it rnay be seen t l1at 

t he c a 1'bide has se,;regated i r.to u larce cl u.:,ter wh1ch i s :r-ou nded 

off at the end by tb0 f orgin[ 0perationo Fl eure 4 (X2000 

ma gnificati on) s r.·10w & the st ... uctur·3 oi' the sur .'ace of the broke n 



- Page 3 -

(Mi croscop ie Examinati on , c.ont'd) -

bal l t h a t f aced the holl:>w j_nslde ,, ThrJ white mute1~ial , whi ch 

aga i n i cementite ., is pr esent in str·ngera et r;rain boundarie s 

r a the r thau in spheroic!.so The dari.;: backgr ound materi a l is 

pe P..r l i t e, the lamel lar ir·on-·••iro~ c tl.I'bide const5.. tuent prcduced 

whe n steel that has een h0ated over the critical temperature 

is coo l ed fairly sl0'.71y t,hrou..;h thu t critical? The l o o s e 

piece ir- the centre of L:..o broken bc.11 has pr.o.ctically the 

sa~ne structure o 

Di scussi on .SJf __ Res~llt:;:,~ 

The II standarc.1 r1 ball ha3 the 3tructure and hardne ss 

expected in gooëi ·0a1 1 bear in;s, as such be:::.ri nt.:;s shoul d be 

qui te h ~rd end bave th0 chr mlw,1 carbid.e prose.nt 1 n t h e fo rm 

of sphe roids o ~l1h0 pie ces of :.~arl:î.:i bnll ex1:.ur.ineél v1ere a.11 l n 

poor co ndition~ All pieces ar0 too low in ha1.'dn0ss .• v1hile 

onl y the ex treme o·:1t0r surf'aco of: the brokor. bal l con.t ains 

carbidea in tho proper s,.")horoid:::i."'. forr:1. 'J'hÎ.3 outer surfe.ce , 

h owevei., , rJont::~i-::i s an are,~ whlel, sho\,s a large a;,wunt of car b i de 

aegregation. 

It ·, c
.... w tno metul in the used ball 

i s in an unsa.tiefactory c ondl tion. The problem is t.6 cletermi ne 

wlletl1er manuf'ucturir:.g prococh,.,:,es cr service condi t1ons are 

r espon s ibl o for tbi 0 oun~iticn . 

Certo.inly the .sec;re;__:,::1 t:ton o:: ce.roides shown i n 

Fi0ure 3 can:!lc•t have occurrod as n result oi' impropcr treat-

ment in ser vicec This socrc0ation must deflnite ly be conside r ed 

as a def e c t i n th0 steel as supplied to the bal l manufactu rer o 

Le a•r-ins t he outer suI•.face of' the 1::mll out of consi-

derati on , frein the lamelle:.; pearli te structure o.f the steel 

i t ca.n de f i.ni teJ.y br co::10luded that the f i mtl heat t~eat rnen t 



(Discussion of nesults, cont 1d) -

the steel has rece."ved is a hcatinc; over the lower critical 

followecl by a relati vely slow cool in(:, o A prope rly made 

ball bearlnG, ho•,vever•, is q enched fr0111 its upper critica.1 , 

so if' it be a.sswned 4--_.hat struct· re faults were produeed in 

service this ·1·.,ould moan tbat the heat of f1•iction vms suffi-

ciently hi0h te h(:at tho ball to at 1 east 1400° F. This is 

manifestly absurd., as tlîe bakeli t.J retai.rier~ ,·,otùd be 

completely dest:ro~r ..,d at a vory much lower tenperat1..:r0 and 

ball s workin6 at such a t,mpOl'~\.ture woulcl be in ths pl astic 

condition and connequontly would work out of shapec I t i s 

our defi :i.i te opinion, tiH' . .m,l) that the ball was sup.,:ùied in 

an unsatisi'actory condition and we cannot visuo.lize any ser

vice conditions r1hich woulè. allow a oall to 11work" hol low 

whilo still keepinL its external dimensions. 

Difference in tne carbon content of the outer 

sldn and the irn~er portlcn of the !'.'c.:tal J;ii[:;l:t acc ount for 

the difference in t he stj;'·,:icèure ûf the outer 8.nc.1 inner pcr-tions 

of the brol-rnn bulle This may have occurred a.a a result of 

heat tren.tinc; in o. n:n--neŒt.c-a a:b'.,03phere o 

It ·w01ùd s~em that tite ba. ls ho.ve boen civen a 

normal izint_; treatrr:ent and. tlien not r''3=h,:Jut-t;r<.:·utcd$ probably 

because they r:cr.;:; :i.'ound ·::o -oe defec t i ve" Br sorie mischance 

thi s defoct:t vo :na ter lal was mixed 'li th reguJ.ar production o 
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