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JNTRODUCTION

%

For the purpose of $his study a machine tool is defined as &
powsr driven !meehine for cutting, stamping or shaping metal, except
rolling mill equipment,

The machine tool problem is quite different from many of the
other grabxgms in which The Assistunt Seeretary of Var's Office is
concernedy In this discussion I will pndeavor to point out our
method orl attaeﬁing the mechine %ool problem, some of the d&tfficul-
ties encountered; end our progress towards its soludion.

The Asslatent Seerotary's Office in undesrtaking the machine tool
problem started v‘:ml{ ,& study of what was done in this conneation dur~
ing the m.{a War., T will firat briefly review the wsr experience
ugj Gur Government in‘obtaining chhine’teols; to carry out our munil-~
tions s{tz‘ogrgrﬁ. "

fiesume of the World Wer Wechine Tool Problem,

' “Wien the United Htates entersd the Wer we had 1ittle knowledge

of whet our ‘requirenents for mechine tools would be snd furthermore

-

wa 'were not Tawmilisr with the mechine tool csepseity of the country.

& -

It was evident thet mechine tools would be required in large quanti-

ties before quantity prodietion of munitiona ecould be attained. The
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Machine Tool Section of The War Industries Board attacked the problem
by obtaining a prohibition agalnst the exportation of mechine tools
after July 1, 1017, Avproximately 6,000 machine tools were located
for Govermment use by obtaining from menufacturera and warshousing
companies inventories of mechine tools which wers on hend and destined
for sxport sfter that date, Thim step was followed by a cepacity
survey being mede of the machine tool facilities of the country and
eoncurrently information was obteined from msnufacturers relative to
the heavier types of mechine tools which they bhed menufsctured and
sold during the peet ten or fifteen years with the names of purchasers,
A large numbexr ef heavy machins-tools, of which there was & serious
shartags, ;are thus obtsined for Govesrmment work. In & few cases
nonessential fecilities ware converted 4o manufacture heevy duty ma-
¢hine tools, Existing machine 00l facilities wers axpanded dbut
very few naw faocilities wers built, Production was speeded up by
gatting menufecturers to cut down the numbar of lines of machine
toola,. Some difficulty was encountered in obtaining heavy duty ma~
ahines on schedule due %o the mamufacturers of veried lines concen-

trating on smell or medium sized mechine tcols in order to compete on

5"

deliveries with the companies which manufectured only the smallier or medium

types, which resulted in delayed dsliveries of the much needed heavy
types of muchines, This e¢ondition was much improved during the
latter period of the War. The chief difficulsy in producing machine
tools was labor shortage. From sixty to seventy per cent of the

machine tool facilities reported trouble from thia source, To alle~

.
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concerning prices wers accimuloted gnad published which hed e tendency
to control prices. Fow ;rifn of mechine tools, et the time of the
Ammistice hed adv‘anmzd over the prices of 1917, The status of pro-
duction snd cepnoities of facilities including monthly reporte con=
cerning {tems affecting production, es, lebor, power, raw materiels,
tranamﬁatiesﬁ. ete., were obtained from the Machine Yool Builders,
A% the beginning of the World Wer there were approximately three
hundred fecilities engoged, either entirely, or pertislly in the
renufeoture thmchine tools, During 1915 snd 1916 the sllies
crd;rs ahsorbed neariy the entire capacity of this rountry for mediwm
sived muchine’ fools. During 1918 it is estimeted that the total
praduct was inerensed to thrae or four times nomal. In round
numbhers 1,000,000 tons o.‘{ machine tools, et en estimeted value of
$500,000,000 were produced durine 191a, During 1918 our output of

machine tools waa 4fstributed ss follows:

May 1018 October 1018
@bv;isauﬁent Contracts ) so4 80%
For our Allfes 21% 10%
"~ Tor-elvilisn wae J 19% 10%.

-A% the snd of Yhe war thers were am;roximtely 73,000 employess in the
» 229 machine tgal Bhops of the United States,

The following eatimates of requiremants of fuel, powsr end rew
materials for one year's production of machine tools were made Just
prior to the end of :ahe Yorld Wer. The estimates were besed on the

consumptlon during the year 1917 and six months of 1918:
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Average demand of power frim Centrel Statibns 203,802 ¥ %,

.} "Goul required for Heat and Power (Not ineluding

: ﬁx{entral atations} 202,622 Tons
}:;Efan’ castings required fi&ﬂ pta'.e’ cent sorep) 917,366 v
o Pig tron 4 : 459,688
Foundry ocoke v 351,650
. Stesl forgings “ 43,302 v
{ Berew stock 44,210 "
"' Black stock ‘ 91,567 "
) . Ground stock : 5,778 "
Gexbon topl stesl 10,548 *
High ape;gd tobl steel 2,083
Steel cdsﬁ;sgg A ) 57,429 v
ﬁzronze casﬁ}:g?,s 10,720 »
Eetimateﬁ:::fo&fzuﬁtiun of machine tools per year 1,000,000
- % ’ Planning for s Futurs Emergency,
’ I will now disenss the planning ;rhitzih has been done on this prob-

lem aince the World War, including the methods and policies which have

’ governed this ;orlr., the dirficulties wliieh heve been encountered and
Ahe present stetus of the ;;mblami

: “ The ultinate object of wor plemning for industrisl mobilization

’ is to essurs the delivery of the naegssa;ry munitions to the fighting

forces &% the times and places reguired. The logical procedure in

attooking a problem of this kind {s the determinetion of requirements,

the determination of the gmﬁucﬁ9n cepacity of the industry, the
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assigmment of prioritiss, the applicetion of conservation as applied
to requirements and XexkXy the stimulation of production.
in this piapmfng the General Staff furnishes the necessary in-

formation relative to the bestc mobilizetion retes and rates of con-

T
&

sunption of imsus srticles, while the computation of actusl require-
ments end sscondary products is a function of the Supply Branches,
Informetion relative to Navy and civilian requirements is obtained by
éirec;z request on the Navy ﬁepartmantw or through the Army end Navy

Munitions Board for the Nevy and through War Service Committees or
trade essocintions for civiljan needs,

* We will now raturn to’ our specific problem of plenning for the
procurexent of machine tools. Our requirements are 8ivided into two
classes which are primsry and secondary. Prinayy requirements are
relatively euasy to determine a8 they are the machine %tools required
Tor our maintenance shops in the field, Seacondury requirements gon-
stitute oﬁi' ﬂreal mechine tool problem and they represent the greater

*

part of our reguirements since they consist of the machine tools re-

5

quired %o profluce the vast quantity of sunitions which meke up our
pri‘;mry mquir;ﬁsnta. Before secondayy requirements for mechine

tools can 1;9 deternined the following steps in planning must be com-

¥
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Pleted: . o7
{e} & mobil&tatitm; plan must be prepared which will
preseribe the :;&tu of mobilization of man power
anngatqi of their transfer into the Theater of
Operations,

4

e



n

N

RN

{b} Primery requirements for this mobiliwation must
be computed,
(¢} Supply Branches must complete procurement plens
to;z requirements and place accepted achedules of
peoduction with manufacturses,
(%) Han};ﬁa‘eumm mm:: prapare Tectory plens for the
. ;mx;’ugtien of required erticles,
Of the roregam‘g’"‘*ail axcept the frotory plans cen be done by militery
personnel, but for the i‘a&é«w plap we must look to the manufscturer,
énd the monufacturer is réluctent to !:gand time snd money to prepare
these plans befora an emergency exists, The branches ars not,
thersfore, e!;tu;ining factory plens et the ssme rate that they are
prograssing with the ati:er phases of their plenning work. It is
quite evident thet secondery requirements for machine tools have not
teen determited to any éreat extent and probably will not be complete-
1y known for meny year}s, if before an emeyrgency exists, A means of
obtaining factory plens st an earlier daste wonld be through educetion-

£

al orders which have for some titme been advocated but which have not

¢

nxm besn suthorized,

P

This condition of not bYeing adle to determine secondary require-
nents for mechiné tools has led to a study of the second pert of the
\

’ problem, namely, the determination of the cupseity of the machine

3

ool industry ,»‘.'Z)r production. The Machine Tool Commodity Committee
K}

of The Assistunt SBedretary of War's Office hes undertsken this part

3

of the prodblem, The method of progedure us adopted was to divide the
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machine tool facilities among the procurement brenches for the purpose
of pondueting & c;paeity SUTYEY . Instructions governing this survey
ware issued to the brenches in order to insure unifommity of the in-
Tormation obteined. In preparing these instructione the Commodity
Comuittee and tiw Machine Tool Builders Associétion, prepared a cless~
1ﬂcat;im; schedule of machine tools-consisting of ninety-geven differ-
ent types ?f mochines. This wae necessery due to & complete leck in
the machine taqlﬁiudustry af eny sccepted sianderds of nomenclature
and size designstion. It was not found possidble to arrive at eny
standard of pize designetion so this phese of the work along with
further study efaclaaaiﬂea*&ion stendarde hes been referred to the
smerican Standerds Assoclation whers a subcommitiee is working on this
phase of the problem.

A large proportion of the machine tool facilities heve been sur-
veyed and the information consolidated in accordence with the edopted
claasification achedule, ¥e hope %0 complete the survey during the
present year,

The tnllawiz;q 1nstm3tions. epplying to plamning for the ytili~
zetion of machine tool facilities in an emergency have been issued to
'ghe procurement branches by The Assistant Secretary of War,

{a) !Beﬁnitii;nu,

1. A mschine tool is, for the purpose of these

instructions, defined as e power driven ma~
chine for cutting, shaping, or stamping

metel, except rolling mill equipment,
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8. & machine tool racilitgxis, for the purpose of

thaese instructions, defined as e tseiiity, or
' thet department of a raeility, uhuae normal
yrodueﬁ i»s machine ﬁaola as dsfined adbove,

7 S« The tentative aaui&u__g‘ Bt of a machine tool fa-

A ollity to & procuremsnt éraneh is a designa~-
tion of that branch as t%p aole sgency through
which a scheduls of production for machine tools
mey be pleced with that feeility,  The tenta-
tive assignment of a facilify to & brench does
not give the schedules of production of that
branch any prisrity over schedules of production
of dny other branch desipring to utilize that
favility.

4. The sllocation of s machine tool fecility to a
procurement Lranch yeserves the capaeity of

, Yhet feellity for the use of that brench, Un-
lsss otherwise directed by this office that
branch will detwrmine the priority to be given

orders which anothsr procurement branch desires

- L

§o=piaca with that facility.
{b) The following mechine tool facilities heretofore allo-
cated to branches as indicated below will remain s¢ ale
looated and are exempted from the provisions of these

T

, Instructions,

#
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{Note:~There ave seven facilities in the list referred
%o shove,) , |

{e} Allocation of all other machine tool facilities heretofore
made are hereby cencelled,

{d) Machine %ool Teeilities on the atdached list are heveby
tentatively assigned %o the branch indicated.

(s} The braneh %o whish a machine tool facility is tentatively
aafigndﬁ(will bs the sole egent authorized to plsce with
thet fecility schadules of production for machine tools for
aii:bfenﬁhas of the Wor Department, and priority in placing

- puch schedules will be determined by the dete of receipt of
the sub prosurdment order therefor,

(£} ¥hen 5% of the nommal capacity of a machine tool Tecility

z has been absorbed by sechedules of production, the bdranch teo
which the facility has been tentatively sssigned will sub-
mit & Yeport to-this office giving date upon which to
determine priorities among schadules placed., Resed on
rgfnmmendatian of the Mechine Tool Commerdity Committes,
thig!arfieu will allocaete that fecility, end, if necessary,
detémmine the priority schedule therefor.

{g) Correspondence preliminery %o requesting the placing of
# schedule of production will be cerried on directly be-

- e

twaen the sgency desiring the machine tools and the machine

tool facilitv.

(k) Hersefter no: schedules of production for items other than

“
I3
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machine tools:normelly produced will be placed with a

- .

machine tooJ; Teeility without prior epproval of this

oftice,

e

. -

The foregoing governing policy may be considered as & tentetive
solution ?!' the ‘g;oh}.m. I? it becomes neceasary in shifting from
a peace to a war basis, The Assistant Secretary of War cen cell for
reports of the status of production schedules in sll plants and take
over the clearing of adﬁij}:mna} prders end the determination of pri-
é;it&ee ginong” orders already placed, :

The followtngaaata shows whebe our machine tool facilities are
located, the number of persons engaged in the industry end the value

_of products.

kY
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' HACHINE P0OL PRODUCTION FOR 1927,
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State ) Number of Parsons ¥ngaged Vealue of

8% Establishments in the Industry Products
United States 355 42,642 $ 159,513,128
Celifornie © 5 25 107,115
se’nnecmen{ ‘ 53 8,050 19,053,154
Illineis 37 2,960 13,895,799
Indiena 12 1,141 3,901,785
Massechusetts 30 2,678 10,829,724
Michigan 32 2,814 12,426,002
Missourt ’ 8 188 527,373
New Hampshire, h n T 96 405,856
Kei: ifgmay hE: ass 2,756,638
New York  * 26 2,486 8,743,619
Ohlo . ) f 89 11,117 42,561,488
Pennsylvsnia 28 3,075 15,410, 696
Vemont ’ 5 1,710 7,259,627
Wisconsin | 19 2,108 7,450,790
Other gm«g,;w 18 5, 385 18,203,479

e

MACHINE TOOL PRODUCTION - UNITED STATES

Year No. of Eatablishments Wege Harners Engeged Value of Product
= - In _the Indusiry -
1914 . 210 29,814 $ 50,000,000(Estimated)
. (1/3 exported)
ione 420 23,000 §00,000,000{Eatimated)
1019 7 408 53,111 212,400,158
; 1927 355 36,269 159,513,125

]2~



NOTE:~Production of shest-metsl-working mechines, welding
machines and wiredrawing machines is not inciuded

. in the mbove data for 1019 end 1lg27,

DIVISION OF MAGHINE TOOL PRODUCTION POR 1987,

Peroent,
Parts and sttachments 2243
" Other products 14,3
Lathes 11.2
Porteble tools " 8,7
” Gristing mechines & 8.3
151ling machines 8.
‘Bril}ing mochines » 5.2
- MPravases and };iimahen - 8.
Serew Hachines , 8.3
Boring mechines ) 2,
Forging machines & hemmaers L 1.9
Gear cutting machines . 1.8
Planers 1,8
*  Shapers 1.
Threading machines 1.
Pips cutting snd thresding machines N
Bhears 8
A1l others 5.2

During the leat six months of 1929 more metal working macihinery
was plsced on the Ameri¢en merket than during any similar previous

. pariod, Roughly there was an inersase of twenty (20] per cent.
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EXPORTS OF WRTAL WORKING MACRINERY

7

1013 16,000,000
028 18,108,000
2984 14,590,000
19088 22,057, 000
1986 18,868,000
1927 25, 579,000
1028 54,125,000
Rhid



Bbwuvar, for the month of Januazy, 1930, new orders had fallen off
5?.? per cent; shipments 28,2 pef cent and unfilled orders 16.4 per
cent aaﬂcnmgu¥gﬂ with January, 1920, .

The foregoing data gives us an idea of the trend in %he pro~
dnetion of machine tools while the following information on the
present $rend in machine tool design is of interest in thet 1t will
gvnntual}y materielly affect our machine tool requirements. The
tungsten ssrbide otting tools now in use heve haan largely re-
_sponsible for many of the changes in Jdesign. The use of tungsten
earbi&e 18 rapidly growing especislly for use on cast iron snd non-
ferrous materials. It sppesrs to best advantage when light cuts
are taien at extremely high speeds. In order tc permit the use of
higher apeedu, maehins tcgl builders are using ball and roller beer-
ings in taul apinﬁlea, gear boxes and in some ceses they are being
used for live tail stook denters, Increesed spoeds have made a
demand for sutomatic lubricetion of all gears, benrings and tools,
Hardened gears are alzo being used more extensively. Acourecy,
&aeillifa, and spesd requirve rigldity of frame and other narta, Many
naw types af maohine tools haove besn designed with shis in mind.
_Hydreulic fesds, elamplng snd ind;zing~ara now belng used to some
sxteut. Theg provide great flexidility in sontrol of feeds, long-
er lifeba!}théae mechanisms and smooth continuous feed of toel,
leading eghgr;aém Yool 1ife.

The jlab shbp hes bean sacrificed for the automobile industry,

theaprinciyal effort has been t» produce special tools for the latter.
s 3
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This indusiry has now Iaurned that even it cannot afford to sorep
millions ofs&olia}s worth of specisl tools when the model of an

sutomobile shenges. It 15 underatood that ovarliead runs es high

as 400 per e?nt~in aﬁﬁmb&lg memifacture, & lerge part of which
hes probably %m;n canssd by chenges in mechine Yoole. The trend

now is ¥a demand “standard tools" which cen be made over by chang~

¢

ibg parts or attachments so that they may be used as speefal pur-
pose ools,. ’i’zﬂa,xi beiieve, willqréault in an Inferior "sten-
;éar&" fool for the Job or small shop. )

In eonclupfon I wish to repsat that this problem during The

$

Warld War was more one of g&ann’ﬁgmn& control thun of inoreasing
<

o ‘

inanufauiu:;gng focilities im«mé@t requirvements and ¥ believe that
this gﬁmﬁitian w111 prevsil {n any future emergency. Consider-
&tijo;; shanld ’bs;éivpan to the prodlem of providing sufficient skilled
lebor. Govéﬁz“mx{gm réquirements will, to s lavge extent, replacs
eivilian m@pimaﬁ{n: The Tnited States lesds nll nther netionas

A w

in the produetion of mechine tools whioh places us in & very superior

4

position tneofér w8 this very essentiel product is concerned.
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