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A Report on the Contro l Station in the 
Works Laboratory of the Bridgeport Works 

May 9, 1949 

The following report is based 00 the experience obta ined during a two-month 
tea" assignment with t he Control Station. The function performed was essentially 
that of an advisory Quality Control Engineer. 

The subject is divided into t hree parts . Part one is concerned ,nth the 
methods in use pri or to May 1, 1949 ; the second part r e fers to t he changes 
instituted as of May 1, 1949 ; and part three di )3cusses various overall features 
of the pictur e togethe r with a number of reco~endations for future action. 

I would like ve r y much to thank Mr. E. J . Butler, Mr. T. A. Gilly, 
Mr. B. M. Fairbank, Mr. M. S. Greenha lgh, Mr. S. r. White, and Mr. A. J. D' Apice 
for the assistance which they have rendered me; and finally I would like to 
express my appreciation to t he workers in t he Control Station for ,pheir int erest 
and cooperation. '''''' 

PART I 

The Control Station prior to May 1, 1949 

The Control Station really performs three separate and distinct inspection 
functions. First is the Incoming Mate r i al s I nspection; second is the in-process 
Banbury Mix Inspection; and third is the finished Wire and Cable Inspecti on. 

The changes which have been ma de have r e ferred pr imari ly to the In-process 
Inspection function. Her e the discussion wil l center on this topic. 

A sample of eve r y batch of rubbe r, synthetic rubbe r, and Flamenol which is 
mixed is sent to the Cont r ol Station. No batch may be used in further ope rations 
until the Stat ion has "relea sed" it. 

The station does not test every sample which it receives, but rather selects 
every second or third, e tc . sample for actual tes t ing pur poses. If t he sampl es 
tested are satisfactory, the othe r unt e sted batches are assumed to be acceptable also. 

Various tests a r e run in the station depending upon the compound. For 
rubbe rs and synthetic rubbe r s , the tens ile strength and the e longation are alwal ' 
t e s ted and occasionally the modulus (tensile st ress at 200~~ elonllation), the .. 
speci fic gravity, the hardness, and the set. 
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The way these tests have been run i n the past has been to cut' two dumb­
bells from each press cured sample and to run tests on both of these dumbbells. 
Later, the averages were taken for each sample and then these average s recopied 
on a separate sheet for each compound. These sheets covered a month's results 
on a given compound. The original sheet on which the calculations were made was 
sent to the chemists in 25E. 

The ~~~ "ible causes for rejection of rubber or synthetic rubbers are numerous; 
they are: failu re to meet ~ny )f the physical properties tested, lumpiness, 
failure .0 cure properly in the specified time, and poor dispersion. 

As to the Flamenol compounds, the most important tests are the ones for 
specific resistivity, brHtle point, and specific gravity. In addition, tests 
are made on all outgoing stock (to Lowell, Poughkeepsie, etc. ) on every fourth 
batch as to tensile strength and elongation. The compounds are t ested tOO% 
for specific resistivity, brittle point, and specific gravity. A rejection 
ocours when any batch fails to meet the specifications for any of these pr.o?erties. 
However, the chemist in charge of the compound may release it if he feels that 
it will "come in" after it is aged on wire. 

The forms in use were unwieldy and caused a great deal of extra work. 
Form A was prepared initially for the testing of finished wire; yet it vms 
being used for the testing of Banbury stocks. Form B, while being complete for 
its purpose, necessitated the file being kept by date rather than by compound. 

The other changes which were made had to do with the calculation of a "K" 
value for Flamenol covered wire and burn-out percentages for Flamenol and Code 
covered wire. The actual tests are run in the test tank by the Inspeotion 
Department, but the results were averaged in the Control Station. While the 
results obtained were approximately correct, the method used was laborious 
and difficult to follow. 

PART II 

Changes instituted as of May 1, 1949. 

After a study of various compounds for a number of months to see how well 
controlled the mixing process was, it was decided to concentrate on the develop­
ment of new and simple forms, which could potentially be used in conjunction 
with a good sampling plan and a set of control charts. ' 

Form C is the result for PhYSical Properties. It has the advantage of not 
only being applicable wi t h a sampling plan but it can also be used without a change 
in the sampling 1')rocedu're. This form is made out in duplicate at the teshng 
machine, here is for reference, a table giving actual tensile strength for 
break/thickness for a die width of .133. It should be noted, however, that 
when a new die is obtained, a new table will have to be calculated for that 
value of width. In the course of two years, a complete set of tables for any 
va lue of die width will be built up. 
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There are many othe r items which need correcting or i mproving. At the 
present time there is 100r. inspection of Flamenol for specific resistivitv. This 
can probably be avoided by a well thought o~t sampling plan based on the control 
charts. The testing of the brittle Point could be cut down by the maintenance 
of an average chart. 

A sheet which lists the results of all the tests is sent along with each 
shipment of Flamenol . This can probably be entirely eliminated. Such action 
would result in B double saving: the expense of r ecopying all of the values, 
and the running of tensile tests on Flamenol, which is only done for material 
to be shipped. 

On a number of compounds the specific gravity is tested Bnd on Flamenol 
thisproperty is tested 10010. There appears to be no reason f or continuin~ 
this procedure. 

There are probably improvements which could be effected in the testing 
machinery. Reading the elongation is a very difficult job, as is the spotting 
of the tensile reading at 200ii elonllation for the calculation of the modulus. 
P1ssibly an attachment could be devised similar to the one used in the 
laboratory and developed by Mr. G. Harapas. 

However, the greatest improvement which can be made is in the attitude of 
the testing personnel. 'This might be effected by giving them r~sponsibili ty, 
re specting their jud~ment. and providing them with sufficient adequate tools. 

As a point in question, the specifications given to the tenters should 
be no higher than necessary. Since the testing is done directly after the 
Banbury mixing, most compounds have not developed full Physical Properties. 
If a compound shows low, the chemist concerned will r elease it, slnce he knows 
that after aging, the compound will reach the specifications . This procedure 
r esul ts in the t este r losing respect for the specifications. 

As a second point, each employee should be given a small plastic slide­
rule so that he need not wait to use the one in service now. 

CONCLUSIONS 

Another Test Engineer (pre fe rably with some statistical background) shou)d 
be assigned to the Control Station to carryon the work be e;un and t n start some of 
t he. projects mentioned as it would provide e;ood experience for the man; ou, 
above all it would more than repay Wire and Cable . for its investment. 

Burton Grad 

co: C. H. Black - 27E 
C. O. Hull - 24E 
E. J. Butler- 25E 
T. A. Gilly - 26D 
B. M. Fairbank - 25E 
M. J. Greenhal e;h - 25E 
S. T. White - 26D 
A. J. D 'Apice - 26D 
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This form should be changed by next month. A new form has been drawn up and 
should be sent to Duplicating by the 20th of May. 

For the Electrical Propertie s , Form D seems to fill the bill, having 
the same advantages as Form C. Conve rsion tables have been set up for different 
values of the galvanometer constant. If at some time in the future the entire 
setting of the ga lvanometer were to be disturbed, then a new set of tables 
would have to be set up. 

Here af,ain, when new shee ts are made up certain changes should be made. 
The corrected forms have been placed in a file and when the present supply of 
forms is exhausted, the new and correct forms can be made up. The third change 
WRS concerned wi~h the Cable Test Record calculations. Having been info rmed 
that it was a necessary chore, new forms were drawn up. Form E is the result 
for calculating the "K" value, and Form F for the Burn-out Pe rcentage 
calculations. Both of these forms need completing befo re being reprinted. 
These forms should standardize and make more readily available the Cable Test 
Record calculations. 

The most important change to be undertaken is to set up and maintain 
control charts for each of the new forms introduced. As can be seen by 
inspection, these forms provide the fi gures which are to be plotted on the 
control charts, i.e. the average and ,the range . By the use of control charts 
the information will become readily intelligible to anyone who may be concerned. 
In addition,the charts will show up trends quickly and l ead to better Banbury 
control o 

The following forms, G ahd H, are two of the control chart forms 
developed for the plotting of averages. G is t o be used for In-process 
testing r esults and H for the Burn-out Percentage control chart. 

PART III 

Gene ral discussion and recommendations. 

There r emain a great number of problems which could be solved by a 
Test Engineer . The whole question of incoming materials needs to be straightened 
out, not only in its relation to the Control Station, but also in its entirety. 

The testing of finished wire could bear lookine; into --- as to what 
forms would be best and whethe r a regular sys tem of t estin[\ might be introduced., 

Of course, someone will heve to se t up all of the control charts. He 
will have to dete rmine the control limits for different sample sizes from 
one to four for all of the different compounds. Someone must bring the char ts 
to the attention of 'the chemists concerned, and attempt in the future to set 
up a sampling acceptance plan base r! on the ' contro l chart information. It is 
fel t that each tester should have the r esponsibility for maintaining the , control 
charts for the compounds which he test s. 
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CONSTRUCTION MATER IALS DEPARTMENT 

GENERAL" ELECTRIC 

Report on Control Station 
by Mr . B. Grad, May 9 , 1949 

Mr . I. C. Eaton -

• 

NAY 21, 1949 

Before discussing the mri ts · of the suggested 01' adopted changes , 
due credit should be given ,to Mr . Grad for his ~uick grasping of the 
general s ituation. Although I cannot agree with everyting in his report , 
.it does show an appreciation of the nUlll3rous problems involved. Changes 
v/hi ch have been suggested in the mtter of test forms have been adopted 
on a temporary basis to prove their worth . 

Any simplification which can be introduced will be so done, 
provided t hat i t does not interfer e with the maintenance of proper ~uality 
or result in re~uiring more manpower--the latter is always my fear when 
introducing mor e forms .----

Now, l et ' s discuss the r eport in grcater detail. 

Part I 

The statements concerning Control Station ac tivities are approxi ­
mate l y correct , although the duties performed are not limited to the func­
t ions IIl3nt 10ned; for example, t he following of experimental runs and the 
large scale testing of cables to meet involved specifications are increasingly 
among the duties. 

Part II 

Certain of the forms i n ~uestion Vlere drawn up with our advice , 
and ar e now in use on a temporary basis . Forms C and J) would appear to be 
of value for an over a l l control of trends . 

I 

It must be borne in mind, however, that the primary function of 
the Control St at i on is to see that only approved materials pass its test 
pOint . At no time must this be lost s'ight of , and if the use of new forms 
or deve l oP/ll3nt of charts should threaten to interfere with this function-­
especially in the present poriod of reduced man power and low stock inven­
tory--then such procedures will be ha lted. 

Part III 

I would like to di scuss this section in detail, and in the sequence 
written. 



GENERAL . ELECTRIC 
Mr . 1. C. Eaton - 2- May 21 , 1949 

The paragraphs on Paga 3 require no comment . They are self-evident 
but are directly re lated to amount of man power available. 

On Page 4 , a number of state,rents are misleading and require 
correction . 

:r'he lOO~ testing of Flamenol for <electrical resistivity on electrical 
type stocks is a must and will be continued . Vie cannot countenance a possible 
return to cQnditiO'iii,whi ch prevailed SOIre years back when we were flooded with 
wire of 10Vi e l ectrical properties . This testing safeguard will be maintai ned . 

, Brittle point 1! only done when trouble is encountered. 

Elimination of test reports on ~'lamenol shipments to other plants 
was suggested here when the new CM setup took place, and will be pursusd 
to the ult imat9'Biid . . 

For a new overall test setup on all types of Flamenol compounds, 
pl ease see' M. S. Gr eenhalgh's letter of May 19, 1949 to the Control ~tation. 
As noted therein , if this proves practical, it may be extended to thermo­
setting types of compounds . 

As to test equiprent , I must state that there is nothing difficult 
about reading either a 20~~ modulus or an elongation. Anyone who cannot do , 
this with a ruler and a pair of eyes does not deserve a position in the 
Control Station. 

The statemeris regarding personnel are rather surprising . All members 
of the Control ~tation staff have the responsiblli ty of approving or rejed!ting 
the mater~als , compound batches , or wi re that they test in the ir daily work. 
Vllian a rejaction is made , however, they are required to contact me or my assist­
ants , or, more usually , the chemist or engineer who is particularly interested 
in the 'item in question . This chemist or engineer , in the light of his good 
judgrent , will make a final disposition of the matter and will at once en­
deavor to find a cause and attempt a correction for the f;"ture. It is not an 
invariable rule that the cherr ist releases rejected stock, as intimated in the 
report, neither are test specifications set too higli, since they are tied in 
with both the Underwriters ' requi rement s and our knowledge of the normal be-
hav;i or of the compounds . ' . 

Since it seems to be true that in most organizations sorne members are 
not as gOOd as others , I can readi l y see how Mr. Grad became confused on the 
subject of r esponsibilit y end respect for judgment; Unfortunate l y , the person 
or persons most to be questioned on these two points are a l ways those who do 
the most complaining about the lack of reliance . 
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CH Black 
EJ But l er 
M3 Greenhalgh 
AJ D'Apice 
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