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TO THE FACULTY,
THROOP COLLECFE OF TECHNOLOGY,
GENTLEVEN:

Thiz investigation is offercd za a THESIS
for the dorrse of Pach2lor of Science in Enginder-

ing and Economlcs,

It is the purpose of the followlng pagee to
die~uss the fundamental principles that enter into
Cost Systems for Manufactures,

Yhat is a factory btut a latorstory wherein
men, mothola, materiale and machines are glven tha
acl?! teet? 1In thie latoratory, the manarer is the
raster-znalysist; the re=zcegnt~ with which he works
are nmany and varied, tut the sole criterion of the
result "Does It Pay? The arritar, the Cost Syster,
and the whole scheme of operation needs to te
arrancod so as to permit the ottaining of accurate,
det~1led coate currently,

The writer t-kes occasion, at this poiv! to
expreas his appreciation to Professor Seward C,
Sirors and ¥r, Harry H. Baskerville, whose advice

and assistance haa teen of the greatest vzlue in
the preparation of this work,

Respectfully submitted,

/

Nate ,%/{J/f .




PART I,
INTRODUCTION. £

GENERAL DISCUSSION.

Successful management has been defined as the
art of spending money wisely and well., Profits
may not be the end and all of business but they arc
certainly the test of practicality, Everything
worth while should pay for itself, One proposal is
no better than another, except as in the working-

out it yielda better results,

To many, a cost system is merely a collection
of forms and a routine of operating them, and if
throurgh such a system, one is atle to account in
general for money expended and to know within a few
thousand dollars whether they have lost money the

past six months or year, they are satisfied,

That 1s, indeed, one kind of a cost system an
if it does no more than that it is not worthy of
the name, A far more important function is to show

in detail, as w2ll as in total, where money has been



or lost and why, and to turn on the searchlight of
investipation so quickly after the event, to permit
the prompt aprrehension of every concealed foe of

efficlency that may te lurking abtout,

The main purpose and value of a cost system 1ie
control, In the hands of a resourceful, discerning
executive, the cost system is the chart and the com-
pass by which he is atle to steer the good ship of
business past every danger straight towards the

hsven of enduring prosperity,

If the cost system is of the right nature and
compiled so as to show the costs in the best form,
which may be per unit, per hundred or per thousand
units, depending upon the character of the business,
the guestion of a proposed purchase, whether wise
or not, can te readily determined, If it is a
raterial, how does 1t work up, what is the propor-
tion of wasts, are the total costs greater or less
than some other material, whose purchase price may
bYe greater or less? looking only at first costs
has lead many a manager astray, Illustration: A
furniture ranufacturer, thinking to save money,
contracted for severzl carloads of lumber at a fig-
vre ruch lower than he had teen paying, Put the

lot proved to te so full of knotty boards and pieces



with bad enis, requiring much extrs saving and en-
tailing a ruch greater percentage of waste, that tha
actual coet of the product was increased, Furtunate-
ly, he had a cost system that showed up this result
very juickly and he was more wary of jumping at a

bargain thereafter,

Suppose the purchase is a machine., Several al-
ternative propesitions have been subtmitted, each
claimed by its proponents to be the best, The
prices juoted varied widely, How is the manufactur-
er to judge? Again his cost system is capable of
furnishing the answer, if 1t is rightly designed
and in the hands of a skillful operator, Ascertaln
for yourself what each machine can do, PEut do not
decide bty mere capacity, Carefully corpute the cost
expressed in terms of the unit of product, In thie
cost comprehend every possible element as attendant,
lator, power rejquired, space occupied, prcbarle up-
keep, depreciation and interest, Then when you de-

cide, you will 40 so on the tasis of facts,

On the other hand departmental expenses are
see-sawing up and down in di1zzy fashion, and on the
whole =re trending upwards, In one department, how-
ever, they are rermarkably uniform, as compared with
the rest, and are gradully lowering. Your cost re-

ports, more-over, analyze the figures for you in



detail, eo you c¢zn seec what 1s teing spent for each
item, what idle machine time is costing, what Yrok-
en tools, maschine repairs, lamp renewals, power ccn-—
suniption, accidente, lator turnover and so forth,
Every expendiiture is itemized and the total shown

in relation to either machine or man-hours, The
variation is astounding, You had not dreamed that
conditions were so poor, and the foreman who was
your particular pet has the worst expense shecet of

all,

You go out and look over the various depart-
rents, You are not long in spoting the reasons,
It is 211 too apparent, not that you have come to
think of 1t, why A's department is tetter than the
rest and B's the worst of all, Your righteous in-
d1gnation rises and you determine henceforth to
judge your department heads on their merits - on
their avility, an? by this method you are atle to
raduce ty more careful ranagement the ratio of

expense,

You have arrived at control - the ripe fruit
cf constructive and scientific cost accounting, Yoo
are on the high road to resl sucCess as a manager,
For you are now judging all things on the solid
tasis of facts, "And fzct-controlled manarement is

scientific management™®,



PART II.

THE IVPORTANCE OF COSRTS,

The prine otject of a cost system is to de-
terrine costs, to anszlyze and corpare ther, and to
uag them 23 a Yasis of making prices, But the wuscs
and alvantage go further, A manufacturar.fron re-
liatle records is atle to rake a clearsr and rore
intellisent stztenen® to his tank and therely ob-

-

t2ln = larger line of craiit thzan could te ott=zin-

ed without 1¢t,

In rost every line of tusiness there is sore
clazs of work that i1s done in which the manufact
urer actually loscs roney. This mzy te due to the
Lirh cost of running the plant, or it may te due to
asone compéetitor who is z2ither tetter ejuiptel to
ranmfzcturs the artlicle, or has & tetter conception
of his coats, A cost syetem vill trines out these
f-ots und will ehov the manufscturer whilch lines
e ahould push, If the =21es panazger is well a-
#are of the accurats costa of the zoods he ls sell-
ine, he »1ll Ye =Yle to push the rost profitstle

Jines and in =z short time the result =will te zppar-



ent in the profit and loss account,

In every manufazcturing plant there is Yound to
ozour lezks, either of material, lator or expense,
I1f statistics are kept showing the sexact zrount of
raterirl nacessary to do a cert=in class of work,
the amount of lator and the amount of overhead ex-
pense, an increase in any of these items will te
innediately ravenled ty a corparicson znd the execu-
tive 7111 te in a position to take up the ratter
for investigation, It is hardly neceseary to say
that after = few of these investipgstione, the fac-
tory people #ill we=e 2 little rore 3uigénent, not
only in the usd of material tut in the time spent
on the job, A cost syster, with forms, properly
desipgned for civing statisticzl information is the

greztest aid to factory efflciency.

A cost syster 1s the most valual le price of
insurance any factory can have, for this is an in-
surance against expensive mistakes, and when prop-
erly i2signed and opercted the cost in proportion

to the tenefits is nesliapgatle,

In these days of close marcins and keen con-

petition, one ¢annot afford to be ignorant of facte

ag vital as those consernine the cost of doing tuel-

ness, Some one or rore corpetitors may know his



ecoste, and oncs he pite thie knowleige aszinst

U
your gesses, he is certzin to win in the long run,
The teginnins of managerisl wisdon 1s the knowledge

of costs,

The rost avident reason for sn accurate cost
syster is the neceseity of coverines more than the
cost of the product in the selling price., Protect

the profits!

I have geen large estatlishments who started
cut in a small way Yranchine out, here and there,
and thru shasr luck have made a profit, for a good
rany yeare, Put zs competition has come up around
them z2ni the rmargin btecomes closer, they soon felt
th:t esorething must be w»rong and an investigation
is started, Tine tires out of ten it is sifted down
to the 1l=ck of a cost syster, It is quite rizht
thet one ray w21t until the end of the ye-r, and
after takinc into account the inventories at the
Yeginning an? snd of the pericd, and the entire im-
core =zn? expeniituras, g: arrives at a ccn-lusion

ags to whether or not z profit has bteen made,

In the atsence of a cost syster, however, such
a conclucion rel=ates only to the %tusiness 28 a
*hole, ani does not enatle one to know whether any
particular line of the product has teen =p0ld 2tove

or telow cost,



A corpany manufacturing electrical speclal-
ities pro'uced =2 “device which sold to the distribu-
tor for £100, to te retailed at £150, Four thous-
and of them were sold trefore #n investigstion
trourht out the fact that it was coeting 108 to
make each of them, The £100 had teen set on a guess,
Thut particular guess cost 32,000 tefore it was
corrected Yy an accurate knowledge of costs., This
loss would have paid severzl times over the expensc
of the rmost elatorate cost system ~conceivatble
These are facts, tut yet there are men who hold up
their hands in horror at the expense of a cost

ayster,

The present coddition of affzire is 1ifficult
to explal:, zs the competition is keen an? the Awer-
ican manufzcturer is prorressive, In many caces
the c'mer or ran=zer hes risen from his tools and
his success is fue to intirate knowleige of the
work «ni his avility to direct shop opera‘ions,
When the pl:znt was small he firured his own costs,
an? rade his estimates for new work with his abtii-
15V 2n;ﬁ§18 intricate knowledge of the work he
was atle to make his estimates with consideratle
accuracy, His plant has now grown teyond the one-
man stape, The costs are kept ty men who have no

shop experience, and the estirates are nade ty men



who noi*har have the exparience or the =atility of
of tha manuzger and are tasel on cost records of
previcna 21-1liar work, The manager is notaltle
to re=l1ze that theae 3t oriinates cannot, with
the szmre mazchines, proiuce the recults that he

ot tained, He also forrets that tire has changed
an? that keen competition rejuires that his cost
records should clezrly show him hov every penny
Is expended, 1Inhis day in thes shops, there

were no olatorzte cost systerms, an? ¢an see no
nsel for such asysters now, He has teen progress-
ive in keepinc his plant supplied w»ith up-to-date
machine tools; this ies his line, and he secs the
teneflits to te derived from modern plant ejquip=-
ment, He i=s out of date with his cost syster;
thie is no* his line, 2ni he cannot see the ¥ene-
fits to te obt2ined therefrom, He canrot rezlize
thet one 1s fully as important ss the other and
wouldi hold up his hznis in horror if told that

coets were rore inport-nt than oproduction

There 1s a line, f:int perhaps, tut naver-
len» 2 dividinpg line Yetween cost keeping and
accountling, Co=t keeping is only concerned in
placine in “he most dAirect way the cost of every

elercnt that enters into the total cost of the

proiuct, The costes should te so recorded that the

o
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ranaraer can reaaiily discover 211 axceaslve costs,
whether thay Ye diract costs or =2n slerent of the
expense turdsn, Accoun'ines Yercins where cost
keerins lezvaes off, The preparatlion and instaulli-
ation of a cost ayster is the work of an expert
"ho h.s rzde a study of the application of simple
accounting to shop methods, Scientifioc ahop

nanagem=nt canot exist without accurate costs,
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PART III.
THE FACTORY ORSGANIZATION,

It is necesszry in factory organization to
have the lines of "Authority" weli defined so that
each peorson #ill know to whor he 1s responcitie,
and fror whomr he shall receive orders, In many
esta' ilshmante these tests wilil bring surprising
results, It #ill te found that duties and respon-
gitilities overlap and that few h ve a clear idea
of their owmn duties or those of offlcers with whom
they 2.ch dsy dez2l, The zeoneral mantger =ill also
fre juently find that he han difficulty in making a

gatisfactory 7izecram of the organization,

In factorles where these unsatisfactory ccn-
*itions exiat the first step ls to deterrine the
dutles an? recponeltbilities of every renerzl and
sutordiinste offieial, and it should always te
torne in mini that responeitility should te a~-
cerpanied Yy its corresponding man-pger of author-
tty., ™here the dutleas of ezch have Yeen deter-
nined they chould Ye clearly defined in writing,
not only the informatlion of the offlicizal concern-

ed, *ut for the information of all holiing positions



of suthnority.

A di=granr of the org=nization should also te
prevarsd which w#ill shov the gener=1 limitae of
authorlty anl responsitility of ezch hezad of a de-
partnont or d4ivision, a2an? will inlieste their re-
l: tione to esch other, Thia ghould Te posted
throughout the works in order that everyone in the
estst liahreont mey know the general scheme of organ-
izatlon, an? the lirits of authority of all respon-

sit ie officers

The organization should bte such that dissimi-
lar duties will not be aszigre? to the same man,

Qiril-

L |

“utlieas should, as far 22 possible, te
trousht togsthor, to be perforwred YTy one nan or
group o7 ~m-n, an? the men selacted for these dutles
eshoul?! he ths ones who ars tYeat jJualified for the
work, There are very few men who 3xceél in many

41 “ferort lines of vork, FEven with msen of great
atility, it =ill re foun’' that they usuzaliy excel
in orly one kind of work, =nd thils is the 1line to
which they h-ve davoted their time on? talents,

thet on #hich %hzy h=ve gpeclalized,

In the oreat mcjority of manufacturing es-
ta¥lishronts the compuny officers zre far nore
conversant =with the det-1le of finsncling, account-

ing, 2nd gelilr~ then they are with those of manu-

12
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facturinrg, From tire to time Jusstlone of tusi-
ness policy =rise whish h=ve an intin e connaction
7ith cost of proiuction, tire of delivery, stock o~
r -~ pauterial, stock of finished paorts, condition of

work in process of manufacture, and similar matters,

At such tiz>s m=ny officers realize thi% wherc-
as in the aattlement of questions of flnancing, ac-
counting anl saellinrs had clear-cut records at hand
to ruide *her in forming policies, on the other
hant, when 1t ¢=mse to juestlons involving the fac-
tory itself, they were dependent whoily upon opin-
iene of superintendente or foremen, these opinlons
heve no firmer foundztion then intultion, The
reclization of thelir helplessnees =nd the atsence
of reli-* 12 2n? accurate knowledge or manufacturing
coniltions hze Yeen an innentive to impress officers
of manufscturing establizhments to devise more
thorough syetens of the executive control of the
factory, Yore and more it has Yeen appreociated
that some cr=phic methoi of showing inter-depart-
rent relations ie necossary if responsibllity it to

te placed,

It is not only a good plzr to have well defined
lines of "zuthority" rut also well defined lines

that indiecste the flow of reports,
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The most successful fazetory corganizations are
these ir which =211 departrents havéng to do with pro-
ducticn in =ny manncr whatever are sutordinate to
end responsible to one general head, the works
mansger, who has z thorousrhly competent assistant
rea’y to take the chlefs place at anytime, and who
is reccopnizsd as the acting works nmanager of his
suparicr, This form of control is charscteristic
of ~ost of the suecessful manufacturing orraniza-

tion

[

of tod2y, There must re no way in whizh
conpany ofiesrs, or another department, can deal

with department regponsibility,except thru the works

menager,

In ranufacturing, next in importance ‘o the
centralization of executive authority 1le clsarly de-
fined departrentzl lines, with 2 responsitle hsead
and assletant head for sach department, The tusi-
ness which has ite faclory departronts =0 crg:n-
ized tlLizt ea~h department head is directly respon-
sitle to ths works manager, without any interview-
ing Yoaa, will te fzr more freo from internal dis-

sensions than one in which thie in not the case,

On the following pages are organization charte
whioh show the mathode in which 2n operating orgen-
ization is forred, The deecription on the cherte
show the nsture of the tusinesz for which the organ-

ization chart 1s characteristic,
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PART IV,

ELEMENTS OF COSTS.

Leaving now the general principles of indus-
trizl organization ty which industrizl operations
are carried on, we mcy view the protlers of manu-
facturing as they present themselves to the works
ranage r and study the several elements of these
probvlens from his characteristic point of view, In
practice, the process of manufacturing fall naturai-
ly into four crreat divislions, First,- gathering
matcrials of varioue corte nececssary to the pro-
duet; second,- operating upcon these materials so as
to change thelir condition, comtinatlion, location
or “ulky third,- distrituting again among buyere
thzt ,#hich we hnve previously gathered and manu-
fectured; fourth,- overseeing, safe guarding and
prorotines the whole cycle, To put this more brief-
ly, the steps are procuring raw materials, making
the proluct, selling the goods, znd managing the

tusiness,

Of the four protlems of menufacture the vhole

key to business is "does it pay". What are we



doing =11 this work for? It is to make roney,and
to make ;oney we must know what coste are and what

they are rzde up of,

The flret distinction tetween the elements of
cost in g manufacturing tusiness should ts between

ccet ant eeliline price, Roth the manufacturing an3

the seliint division msy Te excellently orssnized
an? ponaged, and yet the whole concem muy te oper<

atir- at =z loz2s, an? on the other hand esither or
Totl 2ivision may Ye very poorly organized snd
ranagoi, Yut ths ccncern w2y te oparating at a
profit, Orly when 2n ebtsclute Yistincition 1s rade

Yetwean them is 1t poasitle %o place responsitility,

Proiuction cost for each product is commonly
divided intoc four pzrts:-

I, = ¥aterizl,.

. = Lator,

3., = Purden,

4, - Kisceliizncous.

These may Ye eubdivided irto:-
i. = ¥atsria.

i
2) Direct.
) Indirect.

“I

} Direct,
) Irdirect

(a) Direct,
(r) Indirsct,
4. = Yigceileneouvs

"Dircct Chearges™ 1s th=t element of cost that

(Y
o s
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can te charged dirsctliy *o the produwt, The cost

¢f the -u'stance that snters into the product ie the
dirsct mnte+lal charge; the coat of lztor apviied

ha articie, that is, to the productive

rronasz, is the direct lator coetl and any other ex-

ren-e or turien thun czn te charged dlrectiy to the

prciuct,

"Indlirec*t Churges® con=ists of indirect material,
ch as, factory supplles, which, vhile used in ths
rrocess does not enter into the product itself, or
enters into the proluct 20 83 not to te chargeatie
to any particulsr article, niirsct laror, scuch as
ueed in cleaning up, repoirine, supervision and
handliine of materials is no* charge=stie direct to
mroiuzt or process itseif, 1Indirect expenee as used
here refer= only to thosg exrenses incurre? in the
renufacturing en? of the tusiness which are proper-
ly 2 p=rt of the cost of proluztion, =zuch 38, super-
vicion, repairs, licht, heat, power =nd deprecictin,
Indirent expenses ae a claega, fzil into %two divisions,
denendinz upon how they are to te apportioned or
distrivuted in ccosta, The first division 2consiats
of %hocse aexpenses that can te spportloned to in-

diviluzl proiucts or certain processes, tecause thay

Q

arg incurred in pzrticular departr

i

nts of the fac-
tory, xhlis the second 1e¢ made up of expensaes which

extend cver the plant as a #hole and rust te dis-
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trituted over the preducts as a rhole, and which
are tYherefors designatsd ae general operating ex-

renscs,

The following lis*t are these items composing

indirect expenses: -

1, Indirect Yaterial 10, Taxes,

2. Indirect Lator 11, Insurance,

3, Supplies 12, Interest,

4, 011 13, Perreclation,
5. Freicht & express in- 14, M¥ainten=ance.

ward when not charr- 13, Repairs.
ed to direct materialls8, Power or power

cost, plant,
€. Supervision 17, Light
7. Inspaction, 18, Small Tools,
&, Exporirentzl =ork i3, Over - Short and
9, Rent, Damags.

Raw materlal is purchased, the ultimate des-
tinztion of it is not known, so stores is detited,

A i » raged factory will hove always on hand a

o
Pt

e

1 store of waterials in addition to the par-

tyq
w

M

v
ticular f:w materizal reguired for its main pro-
duct, That i1z to say, a large flish canncry will
raintalin on handi a stock of lurter, nariwsare, ote,,

itlion %o its stock of cana, cases, salad oll,

[
3
£
ks
=7

etc. The stores account in the gensral ledger is
tut =z sumrary of many elatorate details dept slse-
where, Yost concerns ksep what is called a "Stores
ledgor™, in which 1s entered every receipt of

gcods &t the storehouse and 1ssue of gcocods from it,

The r-cord rust te kept ac~urate vy requiring the



storskeaper to give a rocceipt for everything, he
receives and to obtain a receirt for everything
he 1=sues, A stores leiger 13 8o arranged that
each kind of materizl maintalined in the stores
has zn allioted page or pages, so that all supplies
and matsriale can te detited or credited as the
casge may be, Sometires they contain separate
colurns ‘o dlstinguish btetween different sizes
end lengths, A properly made stores ledger will
have 2 statement as to maximun and ninimum stock
to be czrried, this waking 1t unnecscesary for
special reports to the superintendent or other
oflficials, in order that they might learn what

stock is on hand,
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PART V.,

DISTRIPUTIAN OF FACTORY OVERHEAD

¥Manufacturing expense, or burden, comprisaes
all those items of oxpenditure which cannot be
assassad directly against the unit of production,
tut must te distrituted, or prorated over the
direct cost in such a manner that each unit bears
its just and proper proportion of the total, It

incluis

L&)

fixed charges such as interest, depre-
ciation, insurance, taxes, administration and re-
pairs, Thoese other items zre commonly known as

the variar.es or as mentioned in a previous chapter
as rmiscellianeous expenses, of which "Reserve for
Contingendies®™, is such zn account, These iters
vary =s the¢ volume of tusiness and cesse altogether
when the plant shuts down, They are also called
"controllatles®™, az distinguished from uncontroll-
a*le, or fixed expensed, tecause in the average

case rood management can reduce them,

The manner of apportioning the burden against
the several orders in progress for productive work

has received much study znd various plans have been



devised and used with success in suitatle fields,
One of the largest of these fields is that occupled
by factories with lztor saving machinery, and the
stuiy of the actual cost of operatihg such machines
with due regardi to the future, is of great irport-
ance,

The data required consiste of an accurate ex-
pense account zanging over a period of several
months of cood average tuvsiness conditions, a plan
of the plant =with the arrangements of the various
tools, and aspaces for tool hands, an Inventory giv-
ing original values and the approxirate dates of
their construction, Taking such a plan the inves-
tigator must rark off floor spaces atout each tool
sufficier*® to asccorrodate the workman an? his supply
of work in procerss, If the shop 1s well arrenged,
the spaces not actually covered will not te very
ereat, *ut just sufficient for convenlient accezs to

tools and work,

The rsound plan can thus be laid off in irrec-
ular figures, each occupled ty a tool and its con-
tingent equipment, Simildr spacee are laid off to
provida for the various vise hgnds, erecting men,
an? =o on, Rach space »ith the e juipment pretain-

ing to 1t is a "productive unit®,

24
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It 1s fair to assyme thzt the monthly expense
due to the *uilding and rec1l eetate should be puid
on a raeis of square feet of ground occupled, This
reneral rule may te modified so as to assign to spaces
near °ide walls, if much retter lighted than the
interioe of the Yilding is needed, a larger share
of the tulldiing expense; while eentral floor space
two atorie~ in heirht (as in a gallery shep), or

spaccs having crane service, <chould te rated higher,

The inventory of equipment is next used to set
a value on each "produotive unit®, wﬁether consist-
ing of a machine aad its ejuipment, a vise and the
accorpaning files, chlsels and other shop tools,
or a mare space on the floor where an assemtler may
work; ip 211 these cases the unit is considered as

lylns =ithin a definite 2rea of floor space,

In the estirmated valuve of machinery, the cost
of its foundation, if any, of transportation to the
works and erection in position, and of counter-
shafta with Yelting and all other attachments te-
lon~ine exclusively to this tool, should te in-

e luded,

On the followins page will te seen a form which
if keptin proper shape, and entries made when

necessary, will tell exactly the condition of a
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maching at any %time, ™aen taking inventory of the
eqipment 211 that will be necensary 1s to take the‘
arounte off the cards, These cards may bte flled as
to dspartrent, or process, Each mzChine should be
nurtered with a charactsristic number showing just
what department it is located, as for example, a
lathe in the reppir shop misht bear thie nunber,
R-12, while 2 lathe in the machine shop mizht bear
this nurber ¥-14, The cost of cperating the power
plunt anl of lighting ani heating the tullding may
te ottained first by computing the cost of operating
the power plant, including space charged, deprecia -
tiocn, fuel and lator costs; then estimating the
averaga horsepower required bty each machine when
running under average coniitione, Then after know-
ing the rurbter of productive hours that the machine
has workel -during a certain period you know ty
rmultiplyine the horeepower rejquired ty the number
of hou;s you got the horsepower hours used by this
mach ine for th2 period, FKnowing the total capacity
of the power plant in horsepower-tiours you can
easlly dAletritute the porportional power plant

chargze tc the machine,

Thé item of general shop expense remaine, com-
prising expence for @mall tools not already appor-

tioned, labor of helpers, miscellaneous supplies,

o
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loss ty defsctive work and accidente, znd expense
of office work required for managing shop affairs,
This iter reduced to monthly or periodicsl fig-
ures may bte apportioned according to the numter of
ren gmployed and eadh productive unit charged with
the share btelonsging to the workman or workmen

attached to the unit,

There is slso administrative expense, consist-
ing of salaries of the manager, and the elected
offioers and general offlce expense, with what-
ever other special accounts of a private nature
may be carried; and generally a considerable ex-
pense for selling the factory product, consisting
of advertising, traveling, salaries, comnmissions,

and entertaining,

There ara seven or eight standard methods of
Ailstributing over head, The air in every case is
to make each jo' or plece of work bear its due

proportion of ganerzl expense,

The direct materizal method mzy bte used where
the product i3 eceentially the same, that is, find
what per ecent of the total materizle enters into
every product ,and if a preduct consumes a certain
percent of the material, charge it with that cer-

tain percent of the over head,
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Yhere wages are an important part of the cost
and vary greatly the "Percentage on Wages", may be
used, Here you fin? out what part of the total
direc* wage enters into e wry product and charge

that percent of the over head to the product,

Where all the w:ges are nearly uniforr the
dircect latror method may be used, Here you find what
of the totzl lator hours enters into every product
and if the product consunees a certain percent of the

lator, charzas the percent of over head %c the pro-

In a factory thzat has 2 great deal of machine
work and where machines are the *ulk of investment,
the lator 2130 teing relatively important the "Mz=-
chine Ra*2" 12 *thas trest rethod, This rathod rs-
quired the corputing of the machine rate ani i this
1s found to Ye %, 20 par hour an? tha job takesz five

houre, the charpgs of %1,02 for over head 1s made,

The atove method,that is the "Machine Rate!? does
not take into consideration the idle time, Where
thies ie an irportant ratter the method called
"Sup; lementary Rate" is used, Ths method of com=-

puting thie is, 'eternine. the machine rate as atove,



then suttract over head charged to specific jot
fror the tota]l =ntusl over head, an? ¥ivita thc re-
mainier, which is caused ty 11le tine, into &
*"Surplenontary Rate%, If the "Supplermentary Ratc®
for one rzzhine is £,01 sni = projuct uses thnt

rachine “ive hours all %,05 to the arount alrsady

charral Yy "Vachins Rate®,

"™er2 materisl and wages ars ejually é&mportant
fastore in scat, a method knowm as "aterial Hnd
Persantzon on “ares® 0an te uaed, To use thlo rethod
you “ind «h-+t per cent of toth direct raterizl and

Airz~t lator antar into the proiuct,
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PART VI.

PLANNING THE SYSTEVN.

Preliminary Survey,

In order that the plant may get the best re-
sults out of 1its cost ayastem it rust bte planned so
as to reet the peculiarities of the tusiness, A
coat system 1s 2z intriczte piece of specizl mechan-
isr, an? like all other machlnery, must te designed
carefully and tuilt well, so that it may stand up

under sarvice,

It 1s not enough to inspect ths tooks, for =211
analysis of asnrounts cannot glive all the neceassary
data, Tha axtent of the Information needed for the
plarnning of tho system is a great de=l more, ant
the method fo gattineg this, 1s to examine tic plzns,
teginninsg where the raw materials are recelved, and
ending with the office records, One should follow
step bty step, each process of manufacture, including
the handling of the raterizls, major and minor
activities of the plant =23 they rise in connection

with the operations.



The general type of the industry a2nd peculiar

processes has a great deal to do with the type of
the system, and one of the firet considerstion must
e %o seo that the linees are properly drawn between
the proce-ses, so as to departmentalize your costs

as much as possible,

The necessary information for the installiation
of a cost system may te divided into four general

clasgeifications:

Raw ¥atcrial,

Power, machinery and processes,

Direct Lator,

Indirect labor, supplies and
general indirect expenses,

- - .

o 0D e

"ndar raw material it is necessary %o sec how
they sare recaived, checked in and checksd out as
they zrec veed in the process, If the raw material
is scrap, ~oke, lireztone and Pig iron to Ye used
in the Cupola furnsce, the store yard should be
near the furrace, and the materizl should bte
eccnoriecsalily handled, The materizl should Te
placed in tins of known capacity conetructed ec
that ty knowing the unit weicht of a cutic foot
of coke, then ty a very little figuring the
quanity on han? can te ascertained, Pig iron

should te piled nextly in tha yard,

T™he kind of power supplied should be investi-

gated zn? i{ thare ls a separate plant for this
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purpose, one should investigate the size, capacity,

fuel used zand the method of distributing the cost,

“The general arringements of machinery and de-
partments should Ye noticed and inspected very carc-
fully, so that the process might be made as con-
tinucus as possible, Wuch time snd money is wast-
ed in re-handling of material, The operating
schedule of the machines should te known so that if
there is a larce amount of idle time to be delt

with it can be considered in working out the systerm,

In considering the lator protlem it 1is necess-
ary %o get the exact number of men working in each
department on direct productive lator and thosse
occupied on the non-productive lastor, The method
of payment, whether Yy hour, week or month, piece
time or a combination wage, as it makes a consider-
at le difference in the design of time cards and in

the distritution of indirect expenses,

In addition to the atove it is also wise to
otserve anything which might have a btearing on the
efficiency of the plant, 1Is the organization such
as to aid the maznager to control] In the inspection
of the different departments, the methods ty which
the operations ars controlied with relation to the

hould b
precesding and succeedinz departments, sHou *

L]
L4

}
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studied carefully.

A lookout for leaks, wastes both in cutting and
spolled work, shortage of material where shipment s
received and not reported, is a way to stop some of

the rost costly expenses,

It is suggested that the examiner have with him
a schedule of juestions which will serve toth to
clzagsify his information and to keep him from over-
looking more or less important details, The jues-
tions which follow, while suitatle for almost any
industry are no*t expected to cover every det=11l,
It 1~ impossitle to ott=in too much informat*ion,

and nothinz 1a too unirportant to notice,

Relow are a schedule of juestions for the
examinations of a plant taken from Nicholson,
"Cost Accountinco®,
(1) Purchase Division

Are purchases made on verbtal or written requi-
gsitions? Give full particulars,

Is there any one responsible head, or are pur-
chases made by several? Particulars,

Are complcte recordes made offquotationsrs-
celved?

Is any accounting done in this division ?

If so, descrite it,



NDesoribe filing methods, including catalogues,

Are any orders nlaced vertally? If so, are
they promptly confirmed in writing?

Ot tain coples of all forms and tooks used,

Cive office force and duties of each,

Aemarks,
(2) Recesiving Department,

low are incoming doode handled?

Are there any rechanical asppliances? Describe

Yhat records are maintained?

Ia there a track sc2le and a car record kept?
If not, how are car-loads received and checked out?

How are partial shipmaente checked vp and re=-
portad?

Ig trucking ajuinrent owned? ™hat sort?

Mt~2in acpies of report or record forrs, tocks,
etc,

If any coois ara raturned, how 1is acrounting
hantled?

How are overa, shorts, or damaged poois re-
rorted to purchasing departrent?

Remrarks,
(3) Storerocm,

Are storerocoms maintained for all raw nater-
ials and parts?

How many, and where located?



Do employees have access ‘o stores?

Are heavy goods conveniently arranged =as to
classes and convenience of handling? Are they prop-
erly rarked or tagged, and are there signs or other
methods for locating classes?

Are there any mechanical devices such as
trolleys, tiering machines, cars, etc.? If so,
describe,

Are thers Yins, shelves, racks, etc,, of suffic-
ient dzpacity, and are they arranged to test ad-
vantage for economiczl handling of goods?

Are bin cards used?

Are parts rmanufactured and carried in stock?

Could any such parts te purchased for less
mroney”?

Is raw material carried in stock zfter passin-
throuzgh a process? If so, descrite and state why,

How ie the 3juality of goods teafed when received?

What checks are maintained as to correctness of
deliveries to manufacturing departments?

How are such deliveries made, and are there
tote toxes or other standard devices used?

Are all Aeliveries coversed bty requisitions?

If not, note exceptions and reasons,
Does storekeeper have copies of all standard

tills of material or specifications?

- -
S
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Are factory supplies furnished to depart-
rents on rejuisition? If not, how handled?

Are otrsolste parts or surplus stock reported
regularly to the ranagement?

How are returnable containers handled and ac-
counted for?

How doea atorekeeper rejuest purchacses?

Is 2 perpetual inventory maintained, and, if so,
how verified?

Does such inventory show gquantities only, or
values and coste 28 well?

How many employees, znd what are their dutles?

Does department appear to te efficiently
handleAd?

Fow does storekesper handle exX ess materials
issued and returned to stores?

Ot tain copies of every forr or rscord,

Rerarks,

(4) Power Department,

Ot tuin list of equipment, stating nunter, kint
ani capacity of enrines, tollers, dynamos, pumps,
heaters, economizers, traps, condensers, etc.,=2tc,

Is equipment kept in thoroughly good condition?

How frejuently are bvoilers cleaned?

Is there any reserve capacity?

Is equipment deficient in any respect? If so,



particularize,

Are there any specizl safeguarde zgainst
accidents?

Is the power plant in one unit, or in two or
more units? Describte each, 1f more than one,

Is factory heated fror centrzl power plant?

Is any record kept of power and heat distri-
tution?

Is any record kept of lizht distribution?

I8 any record kept of air distritution?

Is any record kept of engzine efficlency?

Is any record kept of fuel consumption?

Is exhaust stear returned to tollers?

How many employees, and what are thelr duties?

Ortain forrs,

Rerarks,

(5) Manufacturing - Gener:-1,

Ottain list of articles manufactured, or fur-
nish catalogue,

How¥ many plants, and where located? Descrite,

Are any other plante controlled ty the concerr?
If so, explain relations and how handled,

Ovtain eketech of floor plans of plant being
examined and indicate space occupied ty each depzrt-
~ent, ©Ottain blueprint if pos=ible,

Ottain land area, and how occupied,

Is plant owned or rented?
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Could plant be inproved as to arranrement with-
out undue expenas?

Is any record kept a2s to maintenance of tuild-
ings and nmachinery?

Does such record apiply to tvildings and machines
separately, or is it in bulk?

Are there special fire hydrantz, standpipes and
hose?

Are they inspected frequently znd kept in zood
orier?

Are there any fire-drills?

Are there amrle fire-eocapes and exits?

Are they kept clean =z2nd readily acce=sitle?

Does suparintendent appesr to be gqualified to
hanile the plant =ithout interference?

Is he riven full authority, or is his =2uthority
lirited in any wey? Give particulars,

Are Juties of all forsmen and assistants well
defined and thoroughly understood?

Are departments proper ly talanced? If not,
give reasons,

Are there any time-clocks, and are employeas
supervised when they ring in and out?

Are any mechanical devices used for keeping
time on jors? 1If so, descrite,

Is there any special system of interdepartment
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conveyance? If so, descrite, If nct, or deficient,
state irmproverent necessary or désirable,

Is there a good syster of shop telephones?

Dnes production consist of standard lines,
special orders, or toth? State proportion of toth,

Are orders for standard lines put through for
consideratle juanities of finished product or for
parts to te assertled as wanted?

Is there any syster of planning work in ad-
vance? If 20, descrite it,

How are orders made out and put in work?

Are aut-ordiers or tare made out, or does orlg-
nal shop order follow the work?

How are orders nurntered or indentified?

That 1s the sequence of travel or routing from
departrent tc department?

Are there any daily reports of progress rade?
Descrite,

How is production reperted and verified?

Are completed orders checked wlith originals
to verify instructions or to comp=zre estirates of
tire anl materials?

How are the Interdepartment orders handled: i.e.,
orders for work in form of repairs, or other itens
not directly concerned with protuction?

Tow is experimentuzl work handled?



Are any purt~ interchangeable, and to what
extent?

Is finished product shipred out ss completed,
or carried in stock?

Are individusl records kept concerning late
and atsent tire of men?

Do they have nny strikes or o*her lztor
troutles of consejuence?

How 1s waste material treated?

Ortain forms and tocks,

amarks,
(8) ¥anufacturing Departments,

Ot tain the followring informstion for each de-
partment, so far zs the questions apply, ani supply
‘ny additionzl data nececssary to cover reguirements
fully:

Nare of department,

Name of foreman,

Rurrer of employees,

Yow many plece-workers? How many day-workers?

How many non-prodvective workers? Otrtain any
desiratle informztion in this connection,

Does foreman appear %o te competent?

Has he any assistants®

Ars instructions given to wofkers vertally or
in writing?

Are Y lueprints or drawings furnished in all
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casecs whore desirarilie?

Ot tain 1llst of machinee in this department
and their uses where nams willl not clearly indi-
cate their purpose,

Yention any that are automatic or semi-auto-
metic, and descrite groups operated ty one person
or team,

Are any machines otsolete or inefficient? 1If
8o, namg them,

Are machines arranged to best advantage for
econoric=zl operation? Suggest improvements,

Are there any hiph-speed machines or tools
used? If eo, indic=te them,

Are esuch machines operated as rated ty makers,
or have any attermpts Ysen mazde to increase their
effleiency?

Are there ccuntere on any machines? 1If so,
indicate them =nd mention other machines where
counters would te useful,

I{ terpcring or heuting furnzces ar~ ewmployed,
state for vhat purpoee, what kini of fuel used, and
descrite oper:tlicne,

Are 2ll nachines numterei?

Is there s ecrzrate tool-room?

Are tools nurtered or catalogued?

Is there a good tool eyster for checking tools?

Descrite,



Do worknen keep o' tocla in repalir, or le
threre a toolrm-kar erployed for that purrose?

Ara machines =nd transmission zpplizncos
rusrde? %o protect employess ngsinst accldenta?

‘ra there =2ny %ool or r=ttern mzintenance re-
corda?

Are therc sny efficlency recoria in connecction
with either ron or rschines’

Th' ¢t sort of power 13 erployed in this Jdopart-
ment =n? how diatrituted; i,9,, by iniividu:l motors,
group motors, = =ingle wotor, or direct from line
ahea [t?

Is there =ny record of power cost either for
derortr=nt as s whole or as» spplied to muchinea?

Iz nutursl lighting cood? If deficient, ex-
plein shy =nl-if possitle-sugrest irprovements,

Ott-in complete 1list of oparstione performed
in thls dep-rtrent, indicsting hand =n?! machine
=ork, Descrite any th=t sre out of the ordinary,

ire operztionns standardized ss to time, m3-
chinee, sreed, *ools, ete,?

Report on =wh % may te defrctive rathode of
rerforming operztionn, sugrestine irprovercnts
vhere rossible,

N:-soribe tirokesping ayster,

Is thera 2ny lost or 14le tire? Il -0, explain

Er!yI
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Is there any tonus or premius systen if force?

How are naterials obtzinsd and charged to pro-
duction?

Is if. necessary %o issue materizls in excess
of imrediate requirements at tires? If so, how is
the excess cared for?

How is defective work reported and disposed of?

Are there any methods in vogue to prevent the
replacing of materizls that hnve besen spoiled?

Do rejuisitions for replaced materizl indicat=
the purpose of the withdraw=1?

Ie there any undue waste of material or time?
If 2c, ie there zny apparent remedy?

How ie leritirate waste mater izl disposed of?
If used agaln, describe,

Is all work rroperly tested or inspected?

Is work inspe~ted 'y operation, or only when
completed?

Are there =zny delays due to faultis of other
departrents? If =0, descrite them,

Is any atterpt made to keep shop in any con-
atant degree of huridity? How is 1t ventilated?

Is manner of reporting production or progrecs
is this department differs in any way from otherr,
speci“y how,

How are parts, belonging to repair jobs,

stored znd rarked?
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Are zny samples rzde for show-rooms, demon-
stration or saleemen? If so, how handled as to
gerounting?

Is there any friction or dissatisfaction of
any sort? If so, explain,

Does the department aprear to te efficient
as8 & shole, or is there an indication of laxity?

OYtain coplesa of all forms,

Rererke,

(7) Shipping Department,

How are chipmenta checked out?

"hat records are kept and wshat reports are
radie %o general office?

Are shipmente m:de from own siiing or truck-
ed to rzilroad stations?

flow are partial shipmente hanlled?

Any rechtznical aids?

dow many employses and their duties?
O tain zopiles of all forrs sn! Yooks,

Ramarks,

(8) ¢ales Division,

Explain manner of selling product,

Armount of sales annuzlly?

Are sales evenly distritutsd over the year, or
sre they rzde In seasons? Fxplain,

Are sales clas=ified, znd, if mo, how?

fre any tranch warercuses, offices or agencie..



meintained? I so, descrite zand how handled,

Any rall orier tusiness? Explain plan if any,

Any retail department? Descrite how handled,

How many szlesmen employed-on salary or com-
ris<ion?

Any records of salesmen ty territory?

Any rscorde of profits on sales of each man
e atove?

Are statistics zs %o sales and salesmcn com-
riled regularly or only a2t intervals?

Any adverlising plan? Deseribte 1t gnd the
records kept,

Descrite follow-up system, if any,

Give office force and “utles of esch,

Ottain copiez of 2ll forms or Yc~ks, including
route lista, =2zleemen's reports, expensc zccounts,
quetation reccrie, ete,

Remarks,

(2) ceneral,

Capital 2tock? TIs it common, preferred, or
toth?
Any unissued or treasury =tock?

Any Yonded, rortgake or other funded debt?

State clasa,

Give names of officers or memters of firm and

their Auties,



"hat records are kept ty each, aside from those
rertioned telow?

Give heads of departrents in general office and
their dutles,

Yhat records, if any, are kept ty each?

Any friction tetwesn officers or heads of
divisiona? Causes,

Any lz2ck of organization or facilities in
generz1l office?

¥ail and correspondence - how handled?

Stamps - how handied and contreclled?

Filing &nd csrd indéx system, =nd how handled?

Divisions, rurber of employeee in ezch znd
their duties,

Forrs znd tocke ured in each division, with
explanation as to how used,

¥ethods of ascountinz, incluiing btasis of
closing, and ascertalining of profit =zan? loss,

Classification of ac2ounts, with explan:tions,

7illing aystor - explain fully,

Collection methods and records,

Stationery records as to costs an’ manver of
issue,

Are any plant, pattern, tool or emplecyse's
records maintained? If =0, explain,

Pzy-roll, how made up? Are receipts taken fron

Ll
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enp loyees”® Explain with refercence to toth office
and factory,

Do manufacturing sc~ounts interlock with
general ledger?

Is clerical +work up to standard ani kept up
to date?

Is there any cost system in operztion? If so,
o¥tain full particulars, especially with reference
to methoda of Alstributing shop-turden and general
overhead, and mathod of routine of collscting znd
tatulating figures to ot tuin costs,

Yhat otjections ars offered, if any, against
the introduction of imwproved ascounting and effic-
iency rethods? |

Remarks,

The method employed to record the information
obtained from the physlcal examinticon of a plant
depends entirely upon the individual conducting the
examination; tut a convenient plan ie for the sxam-
iner to apend the forenoon of the day in thc <xam-
Ination of cne or wmore departments, making notes of
the inforration received, z2nd in the afternocn to
write up in detail the result of thé examination,
Thues it is poseible to review the morning's work
while the detzils are still fresh in wmind, and to
add any informatlion that may have been overlooked in

the first place,



