: Sehenectady, December 9, 1918.

Subjeet: lLaboratories.

Mr. Fo C. Prats, '
, %ﬁrxﬁ gm PRESIDERT,
Desr lir. Pratti.

There are two fairly distinet fields of lsboratory work
in commection with the sctivities of the Gemersl Ileetrie Company.
(1) Resesrch Work, which term is, in gemeral, appliceble to
investigations leading to fundsmental diseoveries and to s better
understanding of basic prineiples. (2) Enginsering work, which
term is in general sppliceble to inventions snd develormental work
which results in the production of models or samples of apparatus
or mohinery which may in turm be passed on $o some manufscturing
department %o be built and sold.

In the engineering field may also be ineluded the develop-
ment of methods for testing to be used in comnection with menufsc-
 ture, development, and research work as well ss the ereation of
instruments and dsvices for testing and messurement, both to be
menufactured end sold and to be used %o meet specisl requirements
in the Company's work where no existing aspparstus can be Peaddly

purchased which meets the requirements fully. I% hes been found

sdvisable, slso to manufseture in sush a departuent spparatus for
sale when the Sotal required is teo smell or the devices are too

. complicated to permit of s sufficient commereisl retura to justify
the space and m«m«mxm@wtummrh
muum-muumvm-m‘wu

/
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demanded.

liore elosely related to the engineering labor:tery
work them te any other is the work in comneetion with msinteining
standards to be used in besting apperstus and verifying instruments,
meters, ete. That is - standerde of ewrent, voltage, power,
magnetisn, ete. This is & very important bransch of lsboratory werk
but it is not of genersl !.nturcgt- rdequate errangements to take
cere ¢f this have been made sveilshle from $ime to time as needs
srise but beyond wmentioning the fact that thie standardizing work
nust necessmrily be a considerable part of the activities of an
engineering lsboratory it will mot be referred to further. The
research work is slso well provided for.

The dividing line between the proper funetions of &
research laborstory and of an emgineering lsborstory must remsin
very indefirite snd eould be given s very different location if
draws by different individuals. There is mo need to diseuss this
point because this very indefiniteness is an advantage rather than
a disadvantage. 1% provides emough #u_rhning poings of contact
to keep sn sctive interest im both branches in the work of the
other braneh se thet msmy things hsve been started in ome place
and finished im the other or have been carried from comception
to eompletion by mutusl sgreement snd cooperative effort. The
present arrangements sre so altogether sstisfsetory im this respeet
that I do mot think they meed be referred to further.

, Considering a 1little wore in deteil what an engineering
lsboratory should be, it showld do work for engineers, departments,
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and customers opersting emtirely ss & comtributing department;
thet is - sccepting & given plece of wark &s outlined by the one
wanting the work dome and carried through to conclusion in almest
the same way that am artiecle would be manufsctured. Sueh pro-
sedure is of adventage to the Compeny becsuse of the fact that
many such investizations require expensive mechanical and elec-
trical equipment and testing feeilities of a special nature beyond
what could reasonshly be provided for separate deperiments or even
separate factories. '

Ae opposed %o working im this way many developmente have
been carried out ani more could be wdertsken with profit which
were initiated by the laborstory staff based on ideas and needs
which oceur 0 them by vessom of their genersl experience. Sueh
developments ususlly relste to devices that are more in sdvance of
present time meeds them the clse: referred to im which the labora.
tory is only s contributing department. Between these two extremes
ie the largest snd probably the most useful field wiere some one
. outside of the lsborstory organisation is imterested to a move or
lese degree in coopersting with the laboratory foree.

At/present time this engineering development work of
the kind thet could be best done in » lsberstory is more seattered
than it should be.

I feel thet in gemeral the results obtained sre quite
worth while but & more umified aerrangenent would no doubt give
better results end allow of more being scoomplished with the same
bullding speee, men snd expenditure ae are now silotted to the
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work. There is slso some overlapping of effori which could, %o
a large extent, he svoided. g

The engineering development work which has been a
considersble part of the wark of the Standardizing lsborastory is
of the seme general natwre as woet of the work which has been
undertaken by the Cousulting ‘ngineering laborator: alﬁwugh the
" handling of the wark in the twe places is quive different. In
the Standsrdizing lLeboratory we have, for the most part, srranged
apparatus o meet genevel requirements and have s etaff who cam
cover falrly well the whole ﬂt&t of electricsl sngineering. Ve
have very iittle equipment that hes been arranged to do & specifie
piece of work and for the most part whalever we undertake is not
done 811 in ome place or by one mem, The result of suweh an arrange-
ment is & high degree of flexibility in the outfit and the aveide
ing of the neceseity of Quul' congiderable sums of money o
arrange equipment te do specific Jobs. fiith sueh sn srrangement
it i® not slways possible to sesign & given ascomplishment defin-
itely to & eertain men but on the whole the mrrangement seems
fairly satisfactory. With fow exceptions the geme genersl problems
are before us now that were before ws several yesars sgo and this
ie likely to be the case for some time to come.

In the Comsulting Engineering Leborstory tacre hes been
mere of a tendeney to confine the work of an imdividual te s
certain spesific development and to provide equipment for this werk.
MWMthmﬂwo floor spece and &
mmwmwmmmmx.mmmuum
sent is cempleted, is not alweys useful for gemersl purposes or for
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andertaking other developments. The results obtaine: in this way
however, have been in gemeral good and it may be that both schemes
of working heve enough merit so that they should both be centimued
and perhaeps the procedure in eseh lasborstory should, %o some
extent, be modified by the experiemse gainmed in the other.

The mestion of keeping treck of the expenditures on
different developmente is alse of importence and here =zain the
two methods are different. In Builiing 5 the plan followed hss
been to take esre of this work entirely by e clericsl foree out-
side of the development warkers while in Building 28 eash werker
is required to give & portion of his time to the preporetion of
weekly reports of expenditures as well as progress. Ihe results
which heve been obtained in Building 28 im using this methor ave,
| I feel, sstisfsctory s fer ss the results themselves go but I feel
that if such sn arrangement is insisted on, as I wnderstend that
it has been, that the choiee of sssistants is limited to those
who can and sre willinsg to work in this way. In some cases this
is a severe hendicap becsuse im ny own ezperience . Lave found that
pany sood lsberatory mem to work on development work d0 not have
the type of mind that can be brought $o besr successfully om the
sduinistrative or sceounting end of affsirs unless we are willing
o psy mueh move for the wark them is mecessary %0 secure men
naving sufficient technical and seientifiec sbility. Im this
important partiewlar slso I feel that a combimation of the good
pnuhwmautunmwﬂummm
be of distinet advantage. -
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It is alse of importauce %o secure proper recording

end £iling of the detailed results of all wark cerried out. In
this respeet the procedure in the Siemdsrdizing Leberatery is
much more complete and I think should be comsiderably expended.
In Zaet I think the whole subjeet is ome of swh importance that
the ‘ublication Bureau should organize a umiform system for all
laborstories amd that the ufrwin; out of such 8 scheme should be
unfformly insisted wpon. When s development results in something
satisfactory we, of course, heve the result for manufscture or for
use but mamy of the methods used and the partisl results sceeme
plished sre loet sight of; slso the proper recording and filing
of the mﬂ.ﬁ of failures would prévesnt later experimenters from
experiencing the same dif ficulties. In fact I think that good
records spd reports are of parvemount importance becsuse in any
~ lsrge orgsnization sbout sll we ean get to represent the expele

ditures for many pleces of wark ie the reeord and report and if
this is not properly dome snd eleavly written much effort has beem
lost. liore complete atitention to this part of the work allows
pubiication of resulis at any time without undue time being given
%o their preparation forissus, slso circulation of imformatien
within the Compsny is facilitated. _

With regard %o the mechsnical wark dome in sn enginerre
ing laborstory this feature should be developed to the fullest
extent. Ve should be sble to produce samples rather then erude
models so thet when work is turmed over for mamufscture it would
not Fequire wuch if any development by the mamfecturing departe ©
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Apother braneh of the work which has not been specifi.
cally referred to is the testing of samples of completed, new or
old standardis apparstus with & view of discovering fesults instead
of sllowing these %o be discovered in moet cases by users of the
apparetus+ Considerable work has been done slong thie line but
I Shink 1% could with profit to the Company be expanded consider-
ably and should eover sprearance and mechanical festwres as well
as efficlency and general performance. ;

All the foregoing is simply recording some of the
thoughte that psesed through my own mind and which I have written
 sluply with the ides of supplementing what you slready kmow of
the gemeral situstion toget the problem clearly before you.

Phe gnestion now is how can the orgsnisstions snd
equipments which we mow heve be best utilized for the gemeral goed?
1 feel that this work should sll be tied together in some way but
in such & way that individual initistive will suffer only & minimum
of restriction and so that sll fsctories end engineering depart-
mente as well =8 independent eonsulting engineers, particularly
Dr. Steimmentz, will have unquesticned confidence in the capsbile
ities and integrity of the laboratories. <he individual workers
should heve o minimun of supeevision and s maximum of freeion to
work with sl depertments snd engincers as far as possidle. On the
other-hand it would be desirable %o have the needs of these ssme
umamnummmcnnmumumum,
tory snd must be fitte! to do the wark and sbove all the asdviee of
the genersl end comsulting engineers mummm te

all the umma um pdm-
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One po=sible srrengement for esrrying em this wark
would be guite similar %o the present one, that is to have -
several practically sep rate lsborstories of move or less
magnitude and bresdth of endeavor sll working independently
some of them reporting in suwch & way thet the informstion is
not availsble.at sll or not gemerally sccessible each group desl-
ing with yoursdaf directly in the matter of obiaining sppropi-
ations for the work, equioment, ebo.

I believe the present arranpement is ummmu-.
fsctory thaet it need not be econsidered further except in the event
no . ther arreangement can be proposed which atv;n enough promise
of being suecessful in operstiom o be tried.

The best recommendation that I can give, safter carefully
considering the case for sometime, is that sll the engineering lsb.
oratory work at Schenectady should be placed under one general
munsgement with suthority to supervise the work snd to execute what
is sgreed on ss proper work %o be undertaken. There should be
formed an engineering lsborstory committee to meel at regular
intervals to roecommend aprropristions for earrying on the work
and to outline brosdly the work to be done and o review the
progress of this wark. Also %o consider and to pess on appropr ite
tions for equipmen$, personnel, ete., ani to establish uniform
systens of records and sceoumts. Sueh an arrangement, I think,
shouwld be perfeetly satisfactory to everyone interested and wnder
guch an srrangement we cowld, I think, retain the enthusisstie
services of sll the present individuale invelved.

The Consulting inglneering Department should be represen-
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ted on this committee, I hope in the persom of Ir. Steimnmets,
and other imterested depertments showld also hsve representstion.
1 should 1ire %o see lr. Hayden meie secretary of this committee
snd give sll of his time to looking sfter the work inm tue labor-
atories.

' 8 ueh an srrangement would remove the poessibility of
concentrating too mueh power in the individusl who directs the
work and eonfine hiec efforts to‘_ carrying out what they agreed
on in the committee as proper irx to be wndertaken.

The Consulting Engineering Department should be diverced
from the direct management of any leboratory but in common with
other imterested departmente would be represemted on the lsborstary
conmittee. In common with other umg they will be kept
closely in touch with the woark through the secretary who would alse
W.hM.MWﬁﬂthmwdtMmyg-
eering lsborstories. This should, I think, be & sstisfactory
golution of the problem ss far as ir. Haydem is concerned. It
would result in & eonsidersble breadening of his seope rather than
in & restrietion of 1%. Te would remsin elosely im touch with

. the Conmsulting Engineering Department but mot of it as now.

I veilize that this recomsendation is ineomplete but
I hope thet you will feel thet this review hae brought the matter
uuapuswmum»mummumu.
Very truly yours, |

" r—

LR tWSB _Stendardizing leboratory.



