
TWO T E ~ ~ O M  CLOCK PINS 

TELECHRON CLOCK PIN 



Present Cost - 

12,000,000 -.-A 63,000 

A m ~ a l  Cost 



J0.J CAEfJDcan 

C;I: 
8ep ternbey 19bE 

Herb Schnell of Manufacturing Pol icy  

?'We snnuallg use 50,000,000 of these 
.Take er look at f3lern." 

pins at $3.65/r.f. 

f7~rl;hur Mynan, Tclechron engineer, dlscusza?. the! fac tors  and 
] problems surrounding design end use of the p2.r.. 





In accordance w i t h  our recpnt &lcphoiw c&yn.iersntion I 
am enclosing 12 prints of' .Pivot  041626-8. We a l s o  have tuo 
lo-llger pfvoto w i t h  a l l  dimensions the same except Length. 

Yearly Pze &en% 
Bane - Lmgth Drg. IJo. Freaul~emnto Cost  - - . - . 000 
Pivot .354 - .002 k1626-8 47,168,000 $ 3 . 6 5 h  

' "A" ~ o t o r  Shaft 1.000 - .003 41626-10 752,090 $6.65/3 

l d i t h  persoon1 regards, '1 

Enc . 



\ 
Thank you fo r  the courteaiea shotm t o  sur representative, 

Bud Deaa, who has reported t b?  us rdgarding hie conversation 
Wf th you concerning the p o s 4 i ~ i i t ~  of reducing the price on 
%lechron pivot part No . 41626-8. 

t 

Incldentelly, this is nm known as 0-SK-$053, ' this ' 
change having been made sevekal honths ago by Telechron. 

* '  We r e s l i m  that this @rt 1s used In Zarge volume, and for 
that reason we have been very cdnsc~oua of the cost of these, 
and we feel mot we here dom rf@t b e l l  in the matter of holding 
t he  price dovn, and perhaps you will agree then gou.conolder the 
following. 

This p in  was first made by us fo r  Telechron when they re- 
sumed manufacture of e l ec t r i c  clocks r ight  after t h e  war. A t  
~ a f  t l t ~  they 8ta.te8 that they thou@t they could pay approxi-. 
l ~a te lg  $5.00 per thousand f o r  this piece. We orfginal.ly q ~ o t e d  
a price d f  $4 .TO per thousand, which was quoted Ln early 19116. 

* 

After we ha&- &id@ these fop a short we found that 
could do a little better than we had orf f n a l l y  es tha ted ,  80  on 
March 10, T946, we reduced tne price to  f 3.95 per .thous&d. 

On June 6, 1946, we hed lncrea8ed coste and also  because of 
al&ovances made by o .P .A., we Yncrcrsad tlle price 85. 

On October 28, 1946, we w'ere able to effect still further 
manufacturing economies which not only wiged out the 8% increase, 
but allowed us t o  reduce the price to  $3.65 per  thousand. 

1 

Thls a m  price has been mafntailcd,rl@t thPot@h, arid is ' 

atill in eff'ece today. In dther words, this means t ha t  b7c ab- 
sorbed eur increased cost8 due to  vage increases given t o  our 

.workers in July 1947, and we hevs also absorbed the, flncreased 
costs duo. to substantial  wage inereasen granted t o  our workers 
on July 15, 1948. 



I , Obvioualy, we are not able t o  make any further p-. rice re- 
duqtions on this pln the way it I s  d r a m  up. It I s  auite ppcs- 

i 

> I 

s ib l e  that If tbe length tolerance were increased considerably, 
we could make some isving, but ve doubt very much vhather t h i a  

I f s feasible from an enginekrirqj otsfidpoirrt . 
As a matter of fact, we have j u s t  been notified yeaterdag 

by Telechson that a recent shipment of 575,000 pieces ha8 h e n  
rejected because it i s  .001 over the  length tolerance, which 
would indicate that their -length tolerance of .002 must be fol- 
loved. 

.I c.": We will appreciate your f'urther cmimnts. ' 

a Very truly yours, 

TORRINmOM CObII?ANY 





440 stainless steel and the 'hardening. 
\ ,  . * 

.. 2.  What purpose does &e pin serye? 
'? 

* 5 '  . '  .. 
X t  I s  the pivot used-to aupport the plnione and gears 
In the electr ic  clock. Several of 'them are used in 
each clock. \ 

b 

3.  How I s  It made now? 

We don't know exactly. We do know that L t  is cut off 
too long'and i s  made of. material over the desired cjtta- 
meter. men, after hardening the ends are ground to 
length and the OD i s  ground to s i ze .  The vendor' says 
there are 12 operations in the making of this pin. 

4 .  Could the entire unit be made' smbller in order to save 
material on all parts'? 

We don't know, we'll ask that of the e~gfnec r .  

5. HOW 1s the gear put on to the pin? 

Pressed on. ' he  pinions are ' k d e  from thin laminated , 
carbon atee l  which are blanked in a l a m a l l  punch press 
and preased d i r e o t l y  on to the pin.  Clears and pinions 

* are held'in place by friction w i t h  thc pin. C 

6. Why is ataidess used? 

To avoid corrosion. 

7. How much doe3 the stainless material only cost? 

$.45 per M pieces. 

8. How much would carbon 

Around $.lo per M. 

\ 

steel  cost? ' 



Why use #440 stain$eao which is twice as hard t o  mchine as 
the btherra? 

Because it has 100 points  of carbon and can be a a t i s -  
factorf ly hardened. 

Why harden it? 

In pressl ry  on th. t b h t  gears and pinions,  the 8wfsce 
18 some tirn~es othemlse a l lght ly  acortd and unfortunatsly 
on the pin, t h i s  l a  the bearing surface 80 that it provid@U 
a very poor bearing awface wlth erratic and ahort life. 
The s o l e  function o f  tka Mrdening 1s to avoid damga t o  
the pin  surface while the geara are being pres~ad one 
Since the plna.are runnlng i n  copper bearings, 1% bs felt 
that the steel nouild be a u f l i c l e n t l y  hard for good bear- 
ing opbration~ evOn wlthouG hardening. 

If the geare ape carbon steel aacl they Bo noti cosrode or 
mst, why would the pina? 

T h a t  10 somsthfng we don't c@to unae~atand -- we haw 
tr fed  cmbon steel POP the pin6 and it does corrade. 
The gears are made of a vePg thXn cold rolled steel 
and it seema probable that ti12 supplier muat use solizo 
rust i n h i b l t e r  in hia  pr?oceas which 90 good enough. 
If ws acid clean, or othsmiec  thosoughly clean the 
pinion ateol, they too will ~1st. 

Why the che.mfor D? 

To provide entry into  tha gsap. 

Wk;y chamfer both  end^? 

To aavs labar. Othen~Saa each p in  must be picked up 8 ~ 4  
exzmincd belorq it 9a used t o  locate  it ~i th t.3e propor 
end up. 

Why the flat B? 

Ths flat prssaes agalnot the end plate and l oca te s  the 
pin &xially. It l o  dea lrab l s  for the flat ourrace to be 
a minimum in order to  reduca end %ric%ion. 

15. Why the radius C7 

The radlua is for %he purpose of connsctlng t h a  cham:%r 
to tho f l a t .  

16. ldhy haw both the chaufo~ D ard ~ X J  r&difus C whea the com- 
. bined length of bothh frs . 0 1 O n  and wax, w."L-E;hin tolc~ranca8 b@ 



. , 
L f  # 

I '  . as l i t t l e  as .OO5"? 
, 

7:' , , 
I .  (' A chamfer o r  s u i t a b l e  r a d i u s  i s  necessary t o  provide 

entry i n t o  the gear and a small end beorlng surface 
: (  i s  n e c e ~ s a r y  t o  l i m i t  end friction. We. presume t h a t  ' 

the other details best f i t  i n t o  the manufacturing 
arrangement of t h e  s u p p l i e r  who helped t o  work it ortt. 
A d e s i r a b l e  end from this viewpoint would be a semi- 
~ p h e s i c a l  surface .  However, such s u r f a c e  would extend 
c l e a r  back i n t o  the bear ing  P and e l i m i n a t e  the 
c y l i n d r i c a l  p o r t i a n  which I s  now the bearing surface. 

17. JJhy on'iy :'_ . O O l n  on the l e n g t h  tolerance when i t  I s  ob- 
served from actual assembly t h e t  t h e r e  1s an end p l a t e  of 
around -015" on each pin? 

We are advised that due t~ the build-up of t o l e rances  ther3 
nay be f r i c t i o n  between gear" faces i f  nore than .QOl" 1s 
allowed. We are fur ther  adv2se8 t h a t  the tolerance on t h e  
studs which separate the'end plates  13 2 2" and that if it 
were more economiczl t o  hold them to a c l o s e r  to lerance  
than the pins, the tclerancen might be reversed allowing 
2 .002" on the p i n  and rn~k ing  the stud to 2 . O O l n  without  
adversely affecting t h e  aaoembly. 

18. Why only 24 t e n t h s  diameter  to lerance?  

To provfde dependable i n t e r f e r e n c e  f i t  when mountin? the 
i geara  and p in ions .  

\ , 19. There are other bays of provid!mg the fsatures which have been 
discussed .  In general what prompted t h i s  p a r t i c u l a r  design? 

We understand t n a t  the part has quite a hie8tory, that it 
was made by ourse lves  and poss ib ly  o t h e r s ,  but one vendor 
showed p a r t i c u l a r  i n t e r e s t  i n  an aptltudc for the Job and 
It Is probable $ h a t  Borne of the deslgn BeLaiXs are pre-  
s c r i b e d  t o  coinc ide  w%th hls manufact;zrlng processes .  

20. Can wire be purchased t o  the dLameter t o l e ~ a n c e  required? 

21. W i l l  automatic screw machlnes cut it of f  to 2 .001" length,  
to lerance?  

Probably n o t .  de would expact 2 .OC3'' f s a m  thm. 

22. Now c lose  w i l l  wire f ~ r r n i n g  equipnent s h e w  it i n t o  length? 

Good equipment w i l l  hold 2 .OG2". 



. - 4- 
. 1 

,.' . :  c:\, 23. Why not c u t  i t  off on a form c u t t e r  which will provide in 
one opera t ion  the necessary chamfer. r a d i u s ,  and end f l a t ?  

, 6-' 
It might work -- the problem would be t o  cut  it off t o  
the tolerance of 2 .OOln and the maintenance of the 
form c u t t e r .  

24. Some cu to f f  methods would normally l e a v e  a s m a l l  tip 2x1 
the c e n t e r  -- wouldn't  I t  be d e s i r a b l e  t o  do so? 

We would expect s o  providing the tip was c l o s e  enough 
c o n t r o l l e d  s o  t h a t  the distance from end t o  end of the 
t i p s  would cone within the length t o l e rcnce .  

0 

25. I be l i eve  t h a t  an abrasive cu to f f  machine can be obtained 
which w i l l  cut  t o  a tolerance of 2 .OOlfl. . W h y  not  use it 
and t m b l e  the parts t o  provide the necessary r a d i u s  f o r  
entpy i n t o  the gear? 

Let '8 determine i f  such machine i s  a v a i l a b l e .  There are 
certain problems. Ordinarily suck a p a r t  tumbled before 

-% 
3. % hardenlng would s e c w e  a s l i g h t  dumb-bell shape a t  the  

end which would cause looseness of the gears after they 
have been pressed on.  he tumbliny might be done af ter  
hardening bu t  would be slowes and a aornewhaZ d i f f e r e n t  
operatlon. He have a most outs tanding  tumbling labora tory  

C i n  West Lyhn, however, and they adv i se  that they believe 
they could p r e s c r i b e  a tumbling cyc le  which would not 

( * produce a d a b - b e l l  e f f e c t .  

26. If the wire I s  bought t o  exact diarnalar tolerance, hardening 
becomes a problem. Could it be gas hardened OP hardened 
i n  some other manner which d i d  not produce d ioco lo ra t ion  o r  
other undesiraSle surface condLtionn on me ma t e r i a l ?  

We d o n ' t  know. That ehould be i n v e s t i g a t e d .  

27. We have cne s u p p l i e r  who 18 do lng  such a spectacular job of 
m i l l i o n s  of  annil pa r t e  somewhat similar t o  this. Don't you 
believe that if we put the problem up t o  him and wm$ into 
those d e t a i l s  with him that  he would Find a way t o  do it for 
around $1.00 os $1.50 p e r  Ivi? 

(L 

VALW ANALYS IS D I V I S I O N  
PUEICHAS IM(4 DEPARTNENT 



Mr. A. U. Wyman 
Te lechron, Ino , 
Ashland, Massachuae t t a  

Mr. Bowen of the Tgrrington Comptmy adviseo that they heve 
been giving ~er idus  consideration to some possiblc chall&os which 
mi@t result In dbstantial oost lmLmovement grid, if acceptrtble, 
we v i l l  come to Aehland end go Into every phase of the matter 
w i t h  you an+ any other lnterepted pai%ies. . 

BW, Bowen w i l l  bring the superintendent oT the factomj d ~ i ~  
the work so that we can handle the =titer p re t ty  tkoroughly. 
have tentatively eotablished the date of l3ecember I*+ Pf that is 
agreeabfe to 30'1.1. W. Bowea w i L Z  expect t o  srrfve about 10 

$ 
o'clock In the morning an8 I w f l l  Investigate 'oomec.i;iona Qnd 
advlse you later cmcernfng my arrival. 

I am sending a copy of this  lettdp? to Plr. &mmrcl of our 
Purchasing Depytment in Worcester XhQjn P4r. Wdsn adqf oeo haw 
been constantly press lng him for a c t l o q  toward  rsduciw prfcos 
on this i t e m .  By th 9 e qopy we are ereking Fa. Eernard if he 
and/or others from me purchsolng group would l f k e  to be preoent 
for the diocuosiqnn on tho 14th. 

L. D. Hilo3 
Purchasing Department 

CC: Mr. Bernard - Worcester 
Hr. Burene, - Aahkancl 
#r. Schnell - Schenect~dy, Bldg.  36-1 



Mr. W. L. &wen 
The Torrington Company 
Tomington, Comectlcut 

We C0nflrm arrangements made during t h a  recent s ' c ~ b y  of 

C yoizrself, Mr. Smith and several of us at the Telechron plar,G 
in Ashland, Tuesday.. 

I B 3 e d  ugon the varfous d i ~ c u s ~ o n a ,  gcu v l l l  quote 
Mr. &ward w i t h  a copy to the writer, as Polbcws: 

~falrin$ from pre-toleran& steel-. 
Cansides? hardening in v i m  Form and cu t t ing  off' later.  
Consider any other  new goasibilllies. 

He are appreciative of your tiiorou,$n comlderation am3 
handling of .I;hls matter. 



Telzchron b c .  
81 Foster Street 
Worcaster, pdfaasecllau~etts 

AttentLom Mr. Bernerd 

OUT Production Departji?2n-t has bczn doing a lot of \ fork in 
connection wikh better and more efficient handllla~ acd I"rrcd2.cg 
ne Wods. This, plus the cancesaionr. d2scunned, han mou?:te-l 5.2 
8 o ~ e  rather startling cost reductions, 17hlch e m  rcflcci;sd i n  
the prices a h o m  below, 

&ETBOD NO. 1. -- 
Baseti upon using +! ,00025 d ~ e r p e t o ~  -to~-e'ance, plua ~ C t a n d -  
ant drop fn rejects, ard lorjep iospection coots, Vc Wo%@ 

HETHQD NO. -- 4 
Sene as No 2, ercapt  to uae S . A . E .  1090 ccrQon nieel in- 
stead. of Type 1!'!0 8 t r ~ u b 2 3 8 ~  ~ 3 ~ 1 6  EdlW U3 to q ~ 0 t e  $1.45 



b," 

Te le chron Inc . December 27, 1948 * 
. .  

2 3 . '  
- - * . - - A .  - -  - - - -  - - .  - - 

We can apply theee new &es vcrg shortly afteB you ad- 
vise  uhieh method you w i s h  us to. follow. 

ROTOR SWLFT M-324-3 

The volume on this part l a  not so heavy, but it has been 
averaging about 700,000 pep month. Since that  l a  enough to be 
worthy of espc ia l  consideration, we have given a lot oi tha@% 
to thSe Item also. 

If Hetihod 'lo. 1 could bc eppljled to this pin, we could reA 
duce the price t o  $3.15 per thousand. Wi? havcntt figured on 
us-g any of the other possible mthoda in making this pin, be- 
cause we feel that the coocesslon represented bg $lethod 3b. 1 
1s a l l  that you could poagSbZg a l l o v .  

The above regresenti3 the ~ 0 3 %  reduction3 thst ccn be put 
into effect w i t h  l i t t l e  delay. A3 Wr. Miles urged, we v f l l  C m -  
sider  and investigate other gooslhle methods of nctktag 'these 
b?o parts, w i t h  the idea of arriving at still lover  costs  .' 


