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It thus appears that any plan for industrial mobilization has to 
deal in a very acute form with the problem of standardization. The 
first of these functions is the establishment of a fixed and solid 

* basis' to.serve for coordinated planning of details. This llstabiliza- 
tionl' calls for strict speci.fications. The'second function of standard- 
ization;which actually is its essential purpose, is the coordination 
of .h[jman‘ df ,-,orts with t!~‘machine ofierations in order to develop maximum 
out,put . . . . 

(... .,' ,: 
Too rigid stabilization is antagonistic to progress. It tends to 

preserve the designs, operations; ‘and processes'that :are:vaiid today 
but outmoded tomcrro%' . . It :alsd tends toward.the continuation of existing 
productiori equipment; such as patterns, toolsj.dies, and gages, and 
therebJr fails to. take advanta$ e of the most up-to-date equipment -and 
techniques . 

'. : 
Effective coor~dination'shou.ld indicate the importance of shifting. 

periodicalQ frox one st.andard level to tha'next better"one. In rfarfare 
this may hayFen rather frequently. Therefore, it is important that the 
caisson on xi:ich the coordination is erected should not be ffanchored'f 
too heav! 1 v L--L? , lest a change in level, r;hdn it becomes imperative, cause 
too great a disturbance. 

In the modern technique of writing standard specifications, several 
principles' should be observed, in" order'to keep the standar2s as fln~ible 
ZlS possible; Some of these requirements xi11 be discussed here ;i:ith a 
special vix~ to the coordina+C "&on of military requirements azd industrial 
capacity t.0 meet these reqti,rements. 

To ‘-JS -fls~>:l;b::~ 
I2 Y a standard should not contain more requirements 

than are strictly necessary to secure the performance at which it aims. 
An:: require~~ent written into the standard that is superfluous in this I 
respect xust be considered as ballast. It reduces unnecess:rily the 
number of sources which can meet the standard. This may apply to con- 
tractors asked to supply the product, manufacturers called upon to 
make it, or distr.ibutors asked to stock it. - 

Standards for mili.tary equipment should be confined so fnr as 
posslbie to specifications normally used in .regular industrial produc- 
tion l This will :-;o far to minimize the difficulty of shifting from 
peacetime to xart&e production, . 

Specis! items -2-L required by the military forces (and t'nere are 
. - xnevitably many 'of these.) ahbuld' be desi,gned to permit the np$.ic.3,ion 

of re@ar manufaoturfni; practices if.at ail possibls. This -::ill shorten 
grez tly $-;?r: tiy;z r~ql~1,~Ql *d geb'into production‘when. the emergency arises . 

._. 
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(--j~~J:QM& :;;j(Ig,~-f : ,, Gent~emen,"%h?s' su$$xt.of~ standardizationis 

rather like the weather. 3any peij‘ple di$Cuse. i,t but fek do anythi:xg 
about it.. .Our speaker today is onk'rvfid'h$i~~.~done something about it. 
Re is 'one of the rare individuals who has *what we c'onsider an ideal 
background to: d;i~&S the problems of s.tandardizationi He has had, 
practical experience in &ome:.of the'highe& positions in industry.and 
administrative' experience .in. the‘ Govtirnment and in industry in an' 
active 'standards crgatiization, At the present.time he is Chairman of 
the Exedutive. Committee'of the.,American'Standards Association and 
Preside.nt..of..the Int.e.rnational.~ta.ndards 'Organization, which he helped 
to found. I take ektreme plea&ire &is morning in introducing to'you 
& . .lioU::ard, CoonIey. -': ,r d. CoonLey, 

: '. 
$Ej. ‘C(yp~:7L~'~ : Gentlemen, I am always. concerned about these intro- 

ductions because they ind,icata that I have knowI@dl;e that I do not ... 
possess. .I .am not a really &od -engineer and I doin't know ve-ry much 
about standards. g1J.b; I have 'made a beginning 'and having had only' 
fortyYfive. years exlq5ence in'industry, I still have time to learn?, 

" 
I th~*&t~as I steaned ub'to, this platform of'a story th,at really 

illustrated'my positioa~.~oda~~'~a,~~ ,lTher.e. you may _find yourselves sometime 
in the future. ;n 'T{orld, '2ar II 'I i;Za3 Vice-$resid,ent of the 'Zmergency 
Elect Sorporation,:'3y r,espons$~bilitiss .included aI& )hases of adminis- 
tration. Th,? other 'vj_oerpre,sident"~as .in xharge. of construction. . . ~, I 

, . . . 
C~la.r'l,SS .~C~~:a~j .~;r,O, '~?aS one of the most fovable'and ablest indi- 

'viduaI.s I have ev,;r met;...nhen ,he ':%xr%ed these .positions over to us, 
gave us ,jLst'two: bits of instruction. : One of.th.em was that he didn't 
,yrant to have us corns to, him qith tinything tht'xas important. The other 
()jfg xas that he didn't -crant any important Wtter to go out of the 

'%~r~ency'l%e~ Cc?poration ,that was not signed by one or the other of . . 
us + ‘ :: : , ..' . . . :. . . 

During my .first.,month~.!I 'sat.'up until about three blcl.ock awry 
morning going through a great &a&of mai& th&t Ihad to sign. After 
I had v:orn myself out .I r.ealize~' I didnit. know' very much about the 
~ubject~matter‘bf the ,letters '$J&s si'gning,..But,I ha:d.gaincd a knowledge 
of the ability of .the indi.viduaIs who &rot&, tie .Ietters', One of those 
indivi~uals~-:-:as'D~nie~ Cox, of $he 'Pirm.:of Gibbs and ~Cox; xho were, then 
the greatest naval arehLte.ctq in,tho' viorldt' $0 x-hen Dan .Cox's letters 
Cam3 to me, I just put .my rx$e',$n~th%m &d shipped.them out. 4' .,;'. : :.. '. 1 

I 
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discontent over.t'he.volume &~op&$ti&in the black,market. T.?y 
,, I 

American .friends, v&o had .beeh:: ~~~~dents;..~f..‘Paris for many years, 
told mo they feared. a swingrto@ari? cbmmuriism and 'felt that the only' 
hope of preventing &ch,a surge'would betho materialization of the 
~~arshall.Plan.which had ,just ~beeW&nou&ed, I a.m confident that it: 
is the incr,easing, hope.for tho~~ea~lization of! that plan that has 
broqg$t.to France the recent U.ghtist movement, "' . 

.In a brief tall<-of this kind,I can touch only lightly on the 
wori.Cl situation. I ,am sure that Pt,is evident to a&l, however, that 
more than ever before, complete preparedness at this time is the best 
assurance of continuing peace. It may be that only the growing realiza- 

.tionof the.devastation that a war.in the atomic age would bring will 
'prevent another world catastrophe, "., :; ', . ..~. 

blodern war is total VIar in'the 'senSe that the entire nation is 
.trensfo~led intq an -arsenal. .%TilasS production methods,' vfhich are the 

only ones that can cope.with the required'voltie of production, cannot 
be applied effectively without the gre’atest possible' application of 
standa$dieation. 

&story sho&s that standardization always has been an important 
factor in warfqre, as ~~l.1 as the prepal'ation for xarfnre. And cbn- 
versely,. that military preparation has g?eatly influenced the develop- 
mentof industrial. standhrdiia$ion,, Yet,,even.in the yei% prior to 
:Torld 'i;ar II, not sufficient attention x&s given to the value .of indus- 
trial s&ndardi.zation to military~~ropar6dness. ;It has been reported, 
that after th&‘First World ;Yar' Lord Stevenson; Vice-Chairman of the 
IC.nis try 0.~ D i%+nitlons Advisory Ccknittac in'Great,Britnin, said, "If 
simplification and standardization had not bean'adopted; T;;% :-;ould have 
lo.st the.,7~ar.1' It is tru-e that'bn.the firstpage of the Industrial 
j::obilization .Plan 1939, publish$d"in this cotitry, the'stntemont was 
made War is not longer simply a battle betxreen armed forces on the 
field--it is a struggle in yrhich each side strives to bringto baar 
against. the enemy the coordinated o&er of every individilai and' every 
material r ;'so~ce. 'at i&j com@$$j~l~-- Htieverj.,this statement obviously ' 
had,not been' observed. iri practice';' Yitness 'IA& stat'ement made by Henry 
L. 'stimson, xho became Socrotarg' of:'Gar in July ,294d. In 1943 1,T.r. 
Stimson yrota l,Vhen I' cake here 3$ ;July 1940; we didn't have cnotigh 
pox-;&r in the Exited States. -to la'&. the men.")ve nov? have oycrsons for 
,anything like a. day's ,fighting..;'b 'JJe had',no 'facilities foe r:nnuffict;xrine 
y.reapo.ns, except our six litt3.e.'~~~errirn~~t',~w;senrils Those capacity is : 
-&ly five percent af the ~faciXi%~~s ';f6, btive 'tkdny." " . . 1.' .* i '. .( ,'. ., 

.: As ~JT see:' it noy.i, the...p&blem of orga,ni&n,$ industrial mobilization 
consisks of two major steps lxhich have 'to be carefully coordinated. One 
is the estzblishment of standards for military equipment that will give 

.3 



Here khen is ::lhere the Americ,an Standards Association performs its 
most us~oful service in th e area 0f;nationai sbcurity. As the central 
coordinating body for the processing of standards for military as .aell 
as industrial requircmcnts, it is an idcal'agency .to perform the functions 
rrhich national'security requires,. 

Before I leave th.; subject of national standardization I should like 
to touch upon those banefits that have nccruod over a period of years to 
our peacetime economy, and tihich are still jvailable in broad areas, to 
r:,? kc possible xore goods atlowr prices to a greater number of consumers. 
I shall give a fwr examples from my own experience. 

I returned from my rcspon$.bilities with the Emergency Fleet Corpora- 
tion in Yorld %ar I , greatly impressed with the importance of stnndardiza- 
tion, particularly in tho fields of specifications to provide intcr- 
&~n~czbilittr $, simplification to make possible mass production, and 
substitution to KY&Z use of material th,at is available in place of that 
r;hic5 is in short supply. I found that the valve fittings industry, of 
-,lr'nich my company is a. rn~mber~ had don& little or nothing in any of these 
f&&-Is. A'brief study of '22,COO: finished items l;;hich my conpc:ny produced, 
dcvelopcd the unpleasant fact that bL+ pe?cclit of our tonnage -;?s confined 
to 1,503 of these ,22,000 itoxs, A cnnpaign'wos immediately started for 
the education of our industry,and c&our customers, which ultimately 
rosultec! ir th;l j-V olinination of a large portion of those short-run items. 
The ;.:?r L Production Poard sstimatod that this tType of simplification made 
possible an increase of 25 percent in :'Jor$d-Ylktr II output, t.o say nothing 
of the savings in inventories and transportation. 

Some fifteen years ago six.of the major oil companies notified the 
valv5 industry that they had set up individual specifications' for all 
sizes of the 150 pound and 300 pound pressure s&l aalvcs and steel 
fittings J and -Gnat within a comparatively 'short' period of tine only 
products made to these spccifica,tions lTou.ld be acceptable. An estimate 
by the engineering dcwrtcent indicakd that the ~cost o-f patlz-ns, tools, 
jigs, and fixtures to make thcqo lines .would, for my company alone, involve 
an inwstnent of more than ~LXO million dollars. This ELS out of the 
question. Portunntely, the valv~,industrg- had set up a Stmdardiz~tion 
So&zty of its own T;rhich was cooperating with.the standardization groups 
of the .American Petroleum Institute in other fields. A proposal by the 
Standardization Society of the Valve Ind.ustry.to the American Petroleum 
Institute, that a jointlj 7 sponsored cotmittce be set LIP under the proce- 
dure of th3 linaziczn Standards Association to develop a single standard 
for these important linus, was im%ediately accepted. Y&thin two years 
the nm American Standards Tier&issued, The cost to KY compeny for the 
changes amountsd to-.only $36,000, Naturally the cost of the vaivcs to 
tho petroleum industry as tell as to;othor industries has been far below 
that ;;rhich vould have been necessary had the six individu:al sets of 
specifications baen insisted upon. 



and -id-x enthusiasm of the new organization t&l1 mean much to their 
progress. Xiang of the projects .are in fields of groat importance 
t0 intcrnationnl tra da in times of peace. Some of them ~91 be 
~l~~~~~~.~.znt for international security. + ,7.- i .@: 

DX . HI!NTE? : 3ack in,thc thirties, if I retail correct?~y, 

st>nd.~rdizat-ion activities met zrith some difficulty due to tll:: ,anti.trust 
provisioim of the Zaw and the Department o.f Justice's opposition to 
~fi&;s-i;ri t's getting i;ogeth.zr. ^ . . ..I Y&at is the c&se in that sit>Ja-Lion at the 
proso;>t i.&Jc? 

4.2.. r, GC:JLE" : ~Thc ikpax-tmmt of Justice has investigat,:d ASA 
procc!-hres 011 s 2vaml occasions. ':‘!hiie ths Department never gives 
blan!;:~t approv,aI to procedures of any kind, it has appe~arcd favorably 
improssed by ASA 's democratic mcthof.%i . It has nsdc no'objections. 

One criticism of standards has come about through a misunderstand- 
ing . 'j:here has been in the past considerabie feeling that stzndzrdiza- 
tion nunnt regimentation; that it Isrcvented ingenuity and inventive 
genius. If it do&s that, it is not proper standardization. In my 
wit-ton spsech I said something a'bcut the fact that it is just as bad 
to Oi'errstnm~ ,ardide as it is to under-standardize. 

I ~.~ant to give you. so,..; ma> instances of T&t I mean, bocnu:;e my 
coe:7;entd may bs also comm3-k3 on- human nature, 

The j.CA is An,., made up of about 112 engineering societies and trade 
assccintlons. 12 112 groups of individuals you ~:3t all sorts of atti- 
tudes of mind. It has been my experience that those societies or trade 
associations that arc tho most effectively inkgrated arc the ones that 
are most jealous of anybody stepping into their areas of activity. 
Y'vo of our member bodies which are most efficient iii? tin?-ir cm 2reas 
"i"3 OT!$S tht Zl?c? V?j?T rdUCtXit ,L4 to coma to, th.e MA to :o-t help in 
bringing into their standards developentall of the groups having a 
;%I! jar igt;+zrost,. Of coursc.that is SasicaZy the nwpos.2 of ASA. Mo 
!a!:,cLc~:n stx&rti cm 'LX crea-t&.d t'nst .has not- booa. s&:ittcd to al.1 
the Sroups conc,errwd 2nd 3~i.c.~ h has not hqd. a prett;: com$ote consens-us 
of .f??'r)-~o-~?": .^i'i ---. 



these IS0 meetings, I thi,nk that world peace&d world understanding 
would not be difficult to attain,". But, of course; that is not true 
when it comes to politics. But the Russians were most helpful. 

&..co&e, they are ,doing'a tremendous: job of standardization in 
Russia, because ther,e it is,+ matter-of mandate. They are turning out 
about two standards a day. The French are turning out about one a day. 

'. , 
QtiSTiON : From the point of view, of national security do you 

think it is wise to,standardize with Russia? 

XR. COOSLEY: Not too much: Of course;1 think basically the 
world:is pretty much an open,bopk. 

You all kno?J that Germany had done a tremendous amount of stand- 
ardization before ?!orld Xar II, I think,,and authorities with much 
more intelligence that I have believe, 'that it yras the fact that they 

..had standardized almost completely'before' the war that brought about 
their effectiveness,during the first few.months., 

:: - 
Wcyr, of course the Russians,'are'doing.the type of standardization 

that we are against: that is/inflexible standardization. X3ut.I think 
we get mhre out of internatior+l.standardization than we lose: I think 
many of. you knol;a that there -nas a really effective accomplishment in the 
standardization of certain com$%?nts be&e& Great Britain, Canada, and 
the cnited States during 'orld:Xar:II. This was particularly true of the 
standardization of acme threads, buttress threads, and cylindrical fits. 
7e started on the standardization of fine,screyr threads. That is still 
going' on, Sdmeiime ?~re are going.to complete these standards. I think 
the dangers of helping the enemy more than ourselves are not very great, 
becznse-lwe had very serious difficulties-in producing parts, for instance, 

~ for G1'est Rrit$in's-airplanes, t,anks,,'and trucks because of the lack of 
standards insuch simple things as+gaging practices and inspection 
practices.- . 

QirEST ION : You have'spoke about~.flexibility of standards and 
specifications. Isn't there a problem there of the interchangeability 
of parts betvreen articles which conform t,o the old and those that con- 
form' to the Ned spec%.cations? .If you have'thousands of machine guns 

,,out in the field and you want to; adopt an improved design, you might 
get noninterchangeability of parts between'the new and the old'. YOU 
have to balance the economic atid,strategic factors, don't you? 

XFl , c OOXLEY : I tried to bring out the fact that before any changes 
of that kind are ma.de, the balance as between the effectiveness of the 
change and difficulties brought about by the new design and the objection 
of production people to the new design ought to be weighed. But if you 
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During the war:thore Was evidence that the .Dep?rtmorit of Commerce 
., ,. ,: , I' i;;?:?tid to take .over the xhole job ,of Standardizing, Thr\t resliltod in 

an investigation by the 'Under Secretary of Commerce, 7Jayne C. Taylor, 
which in turn brought out a.-recommendation by his special survey 
appointee and later by a committee of industrialists that the responsi- 

.: bility for standards should be vested in private enterprise through the 
,:SA, and that the Depa:rtmnsnt ofCommerce.should confine itself largely 

. to the fields of research and advice, but not refuse to develop stand- 
ards :-There the group qhi&caml, 5 -to thcm'aid not want to go to ASA. 

.,_ .'. 

Frankly, for the first year and a half that did not work vory well. 
Naturelly~tha Departn>nt of Co~32srcc men wcre~~reluctant to give up some 
of their authority, : iiore recently progress.has been made in a very 
natural nay: There is.no conflict loft of that kind, Dr. Crittendon, 
rfho is Associatc'Director of the Rational &roau of Standards, is now 
thc.chair!nan of t:?e AS&‘ Standards' Council. He himself believes very 
dcfinitzly in private 'enterprise doing :this job, and is lending all of 
his influence in that direction., 

I 
I am @ad to say.that,Dr. Condon, trho originally ~,XJ.S vzry,roluctant 

.to 'set the Sureau'of Standnrds loso some‘of its prerogatives, :and Secretary 
%rriman, who couldn't understand why a change was noedcd and nho thought 
1. *FJZ ::ero .trpi.ng to toss the 'Bureau of Standards men out'the xindmr, have 
COEO to SW the light. There is.no controversy bet-xen the National 
Bureau and the ASA today. They c're supplementing each other wry ~~11. 
There arc certain areas in rMich they coordinate closely ~;if;'h RSA. 
Certain of our cozmittces are chairmaned by members of their staff. 

GSNERLL MCKINLEY: That was .the point I was making. You wry 
wisely integrata'd them into your,organihation so you ceuld'work:together. 

5.' r' ,."' 
. .%R. coom"i: Yes. And it'is work&very &l. 

I, 
” QJ%S’;Y:C)N: How arc you getting on with t&e c$estion,of standar- 

dizing;dro;5ng procedures? .' ,;.i. '. '.i. 

X; WOMiXY~ Ve n?b takhg"a new "lease‘ of 'lifeV1'.‘on standards for 
drawing-row pr%~tkcer From 1946 urit%i.,a few i-nonths ago firo&~s was 
infinitcsi;~xl . 3ut rzcsntly the:&3 mombership has sho:n great interest 
in this project and the Sectional Committee is boing rcorganixod. 

Another trorxndous piece of xor:, 7 I-rhich we have undertaken, which is 
going to progross xell, is Standardization of office supplies and cquip- 
ncnt . That subject, 

.* as you snnimagine, covers a large arc,?. Again we 
don't xant to t 011 ths producers..of office equi?rxnt just rrhat they shall 
mn!te . Any standardization that $3 done, hovrewr, along certain basic 
lines, xi11 add gr&tly to &peed and officioncy nnd nodorate cost. 32t 
standardization of -dr,?:rings is coming along very nicely. 



Significantly enough, we found during the war that we were desperately 
lacking in capacity in Certain itkmS. While it is true that we built 
practically every type of machine tool that was needed, there was a great 
lack in certain areas. Particu$arly was this true in some of the very 
heavy tools --large planers and $,arge.boring machines. As a matter of fact, 
in thenUnited States,today there are&only 'two manufacturers of very heavy 
planers, very heavy turning lathes, and..vory heavy bcring machines. You 
may be surprised to learn that at about the time we ontared the war v:e had 
to obtain a number of very heavy boring mills from England in order to get 
into production oursslves in som e very vital naval and army ordnance Trork. 

What‘is the situation in general with respect to our machine-tool 
industry today? Let me give you some'over-all figures that I thinkWwill 
clarify it for you. At the beginning of World War II there ~-.?re in 
existence in the United States approximately one million individual pro- 
ductior, machines Classifi,ed as,machine tbols; We Froduced during the war 
years a total of about l,lCOjO@C, Let-me Fgo.back.further and say that two- 
thirds of the machines, that existed at'tha outset .of the war Tsore more than 
ten years old. '& were'heading toward a'sef$otis degree of obsolescence. 
At the.present time, having kept in this cauntr$ over 800,000 of the 
1,100,000.ve produced during the war (the.r&n&inder having gone to 'our 
allies) and having disposed of a Large proportion of those since the close 
of the war through disposal of,govsrnment surplus, we have in the United 
States,. either in the hands of,the.frovernment or in private use, about 
one and three-quarter million machine tools. @ore than half of those 
machines wore produced during the war or sin&z,, To that extent we more 
than doubled the productive capacity of the-country in general. 

, 
Here is thz disturbing situation, it seems. to us, from the standpoint 

of our future defense program as it relates to industry: Those machines 
are, to a large extent, out .in private enterprise, Experience at the begin- 
ning of the war and all through the war sh0:we.d that it TZ,S extremely dif- 
ficult to pull these machines in for emkrgency war use. It is true that 
we finally made use of pti~ctically every facility in the country, but it‘ 
took a long time to accomplish. this, It was very difficult to bring these 
types of machines together and put them into plants whore we could really, 
use them. Now, after much effort, after 'agitation on the part of the 
Services for reserves of machine .tools, and after consideration by Congress, 
we-have finally set up a reservewf 9O;OOO machines in this country-- 
90,000 machine tools. It se~7ms like a good'many; but when you consider that 
WC .produced during the war 1,100,000 machines and that WC' nlso used a large 

proportion of -all those that .existed in domestic @ants in the country, you 
will realize whet a'small proportion.of What is required for ~~~~ar production 
that little figure of 90,000.reprosents; ' 

~ ,. 



MACHINE+TOOL PROBLZE3 
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!L9 F,eeiua?y 1948 

COLONEL CRAKZ:. Gentlemen: I think most of you realize by now 
that you 'cannot get very far in the study of wartime production problems 
without running head-on into the problem of machine tools. Securing 
early delivery of machine tools in 1940 and 1941 was very much like 
trying to get early delivery of an automobile in the last year or.tv;ro-- 
only infinitely worse. Everybody was ordering machine tools and wanting 
them the "day before yesterday.fl The manufacturers had many headaches 
because they could not get the machine tools, and the machine-tool builders 
had many mere headaches trying to meet the demand. 

Today me are vclry fortunate in.'having with us a man echo can discuss 
the problems which the machine-tool industry faces in time of war, with a 
broad background of knowledge as a result of his experience as a machine- 
tool builder. During World Kar II he also served in the Tool Division of 
the War Production Board and was, thereby, very familiar with the problems 
of the various armed forces. He will talk to us on Machine-Tool Problems." 

I take great pleasure in presenting to you Mr. Alexander G. Bryant, 
President of the National Y&A$.ne Tool Builders! Association. 
Mr. Bryant. 

RR. B,RYANT: Colonel Crane and gentlemen: It is a pleasure to be here.' 
It is a pleasure to speak in a room of this type to a group that I know has 
some understanding of our industry's problems and somo appreciation of the 
thinking of our group. I appreciate this<opportnnity of consulting with 
you and should like to ask that you look upon the remarks that I am "about 
to dslivcr to you as being merely introductory and cf such 2 nature as to 
permit development of the points' covered by questions and discussion later 
on. It may interest you to know that I testified before the House Forej.gn 
Affairs Committee yesterday. I hope to sh&re with you some of the observa- 
tions developed at that-time. 

I have been told.that you would like:to.know something of the machine- 
tool industry, its outlook, the problems .that it met in the late war, the 
problems it will face in the future, and something of the t&nice1 phases 
of design and production that have occurred during and since tho war. I 
.hopc you will pardon me if'some of my comments at the outset appear to be 
elementary, I really feel, however, tha% ev'en in the circles of our own 
industry we hav e to reiterate certaWfacts:'about our business that have 
not been too well understood or, ap@eclato$,, and which are fundamental if we 
are going to make use of our industryin the future in an efficient way. 

: 


