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The m.a:rui'acturingplant described in this brochure i5 ·i!esig,r:ed to ))<!"ouuce
bread at the rate of sbout 4,000 pounds per :lay and still have some ]~lar~t

capacity i'orproduction expansion into s}'ecialty i'tems such as pastries and
other baked goort:;.The scope of this s-tud:r is rest icte.:l t;::: the prod'.1cticn
of bread"

GENERAL ASSUMPITCNS

In order to make realistic estimates 01' am:.ua.l crs",&:;;, )ce1"'tain asstmJlP1..:.Fons
have been ~ade. Iz is understood that in certai"J. ~_ocalities these assump
tions cannot be made, 1::"'..nd that in those i:.!lStances the data presented here
must be altered to conform. The assumptions mail.: here' are:

1..

';'-.

3.

4.

5.

That adequz;..te e.lectric power, vater, and: sa;'litarJ
facilities a:l"( available a~ thec;ite;

That adequate transportation facilj-i;:::';;:s ~re avail
able for moving in supplies and rr.oving om the
baked bread;

That there is an existing mar':et large e:nougb to
absorb the above productioL ~apacity;

That all costs :for buildings, equipment, 11.'l.terlals,
labor, aDd supplie3 are based on costs i.n t.l.'?

United States;

That experienced bakers and other technicians are
av::rl.J.able locally, or may be trained economically;

That all estimates are based on one 8-hour York
shift per day for six days per week;



7. That while generaJ. assumptions williOE' made :for each
of the follO\dng items, for tbe purpose of completing
cost estimates adjwrt:ments should be made in accord
ance Yitb local conditions:

0.. Freight or ether transportation costs in and out;

b. DistribuMon and sales costs;

c _. Interest oDcapital, taxes, and insurance;

d. Value of land required;

e. Labor costs;

f. ~terials costs, espe'::ia1ly nour.

Mal'.ng good bread 1s the combination of a skilled baker and good ingredients.
'The quality of the bread. is greatly dete:rm::i.m:d. by the speed, completeness;,
andu.."liformity'ld.:th which these cha.nees come about. The skill. of the baker
can be measured by the understanding, use, and control of the :factors that
contribute to high quality bread. Pr:i.marlly, the baker must. understand the
functions of each. lngredient, then Uf:e the ing.t"ef1ient properly.

The procedure f'olloved in the manufacture of bread or yeast products v11l
vary slightly depending on prevailing condi:tions. The steps to be consiclcred
in the manufacture of bread always vil1. be tbe same and a.:re: as follows:

1. 1.ngredient consideration;

2. m1x:i..ng the dough.;

3 _ f'enuentation period;

4. make-up of the dough including dividing dough (sealing),
rounding fo.r irrter.mediate proof, in:rel"'!red1ate proofing
period, :moulding for panning;

5. proofing the loaves (pan proof);

6. baking;

7- cooling;

8. storing and serving.

- 2 -



Each of' these steps is important. The quality ot the bread is affected lb:1
the maIllner :Ln wh:icb each s.",ep :is performed. Perfect bread nIl btrp'roQuced
only if each step is execut.ed pe:r:f'ectIy.

In order to produce good bread the baker must h&ve a thorougb ~ledge
the in&redients to be used. Those things that are important in regards
the ingredients are:

J.. quality,

2. proper balance (formula)"

3. care in scaJ..:ing and assembling"

4. add.ing of ingredients to the batch.

Ea.eb ingxed1ent should be of good quali:ty and. the 'type call.ed for in the
fonmlla. Ingredients that are different from the type called for or of
inferior quality:may not :!"unction properly. Care should be 'taken in the
storage of ingredients, both as to length of time, and conditions. Good
ingredients can be spoiled by improper storage.

AU. i.ngredients must be accurately scs:.ed ('c. measured according to the
formula. The vater sbou1d be o~ a tempera'ture that will insure that the
dough vi11. be of a definite and desirable temperature at the end of' the
m.ix:ing. After the water has been properly 'tempered a portion sboUld "be
taken of'f ina. suitable container in vhieh to suspend 'the yeast. ~
balance of the V"'cl:ter should be put into the mixing bowl. Ii; is good prac
tice to dissolve the salt, sugar, and mineral yeast food in this portion ~d"

the water before adding the flour; this insures a 1mtl'orm distr.rOtttion of
these :ingredients in the dough.

After the smaU ingrIPdien"tshave 'been dissolved., the flour should be added.
If dry mil.k is used it should be incol"pt)rated with "the flour. 1be .m11kmay
be si:rted in with "the flour or placed on top of the f10ur in the mix:i..ng
bolli. When the mi1.k is handled in this manner it p:revems lumps from fo:r:m-
i.ng vben it comes in contact with vater.

At'ter the flour and m:i.1.k have been added, allow the m:ix:ing a:rms to turns
f'ev times and then add the yeast suspension. This lo-ill. prevent the yeast
:from coming :in direct contact llith the sal:t solution. '!'be sborteniDg ~r
be added any time af'ter -the fiour has all been vet.-ted m1d the dough bas
:formed. Shortening sboul.d not come in contact lli:th dry f'1.our. It' thi5
happens the sborteni.ng coa.ts some o:f the f1.our and prevents it :from. becoming'
-.etted. This lowers the absorption of' the dongh and also prevents SOB.le of'
the gluten forming proteinst'rom forming gluten.. Gluten fo:m:ing pro'teins
form gluten only if vet. The abSc..-rption of' the dough should be kDO'im before
Eixi"1g is started. This vi.ll eli.m:!.nate the need for changes du...""'i:ng the :m!i...'l[
ing operation. If' the dough is too stiff at the start. of mi.x1ng it Rigbt be
d.;..f'f'icult or impossible to SlOOo~.h out the lumps tha:t form at this s"tage
af'ter vater is added.

- 3 -



Tbe m::f.:dng of e. b:ree.i dough inVo.!"fes JOOre tballi just eombi:n:lng too :ingre
dients. If'the dough is to be pTClper.ly m.ixed, and:made capable of pf.'llOduc:iug
quality 'bresd,1:t :tQ1st be m.i:xed .long enou.gb for the gluten to .form mtl
become de'~lo~d to the peak of (k·'velopmeDt. The a:mount of lll'd.Jt"'.ng re lqu1red
vill v:e.ry depend.!ng on t~ Gt,'lJalit} ot the flour, the ctJnsistenc•.: of t.OO
dou.ghsnd the :i-~~ ·;':'_tCS in the tough. ~ danger of overm1xing alslD
depend.son thegtJ.&..1ty of the i"lo\..r..

As m.1xing proceeds the dough bcc()IMI?::- decic-;...u" more elRstic and less sticky.
When tt:ds condition has il'nproved to ,;, [<e'ak the dcugb.i~ p:rope:;',~lY' '!dxecl.
AD:y m.::dng after this peat~ is reached is ta"'dJJg 'tire m:1.x.i.og tr~lere:tnceofth'"

i'lour, BlKl if the mixing to"i.erance of the :nour 1s1acking t.bere 1& a po~;,;d

'Oi11t1' that th1c: peak may 'be passed over &Xi tb!-~ viJ.I.. become very sof't
and :sticky. If the dough is not :mixed UJ:ItU t,he gltrten b lS p1"OJ,'lerly df~vel'"

oped, the dougb .,:tl1 oc,t be re1.axed enough to :rield good oread ..

Proper m.i.Y..i.ng t1Jre cUt be deter.m:ined. by observiDgthe dough as it is 'bE:ing
tdxed. During the early stages of: mix!.ng. 'tbedough ydll be sti~y and appear
rough and open or raw. As the gluten becomes more deveJ.oped tbe ~. will
become less stick;,{ and take on the appearance of' ha:vi.ng a skin. """ben 1;b1s
charaeter-istic is most enden;' the gluten is p:t"Clperly develo;ed and tbe e.:..ugh
is; t.xe:l.

Things to look f'orvben the d.ougb is fUlly de"reloped are s.mcJotimess, dr.:f.Cei:: s,
and exten...ibil.ity. The dough should bs;ve a dry feel.inF and vben a piece of'
it is stretched 'between the two bands it should form. a 'tb1nfilm., like tlssue
paper, with no streaks or veins. Sl],oaLd JIIIixing cont.inue too long the .dQrugb
will start to become sticky again, and the skin viIl start t4:' tear. 1:be
dt:lugh isproper.ly mixed somevhere betveen the ti~ 'tbe skin is f'ol.'7l1lE!'d" and
the t:i.ll'l! the .skin starts to break.

'ibe approxi,mate time required to mix a dough on a slav speeCf.mi..xer is 30
minutes. The ris,,; in the tell!pe:ra:t-oll"le of' 'the dough m:ixed on a slov speed
mixer is appronma:tel.y 8 to. 15° F. The rise in '~ratu:re of the dOugh.
nd..xed on a hiGh speed mixer rJJ'Ei.y range from 20 to· 4SV F. Same high: SIleed
mixers are equipped with .a coo1.1.ng jacket around tIle bov:£. oft;he :mixer..
The cooli.ng effect of tJle jacket eompe~s for tnctional.. best in 'tbe
mixing bovl, making it easier to control. T ~ie dough temperature.

- 1;. -



FERMEZiTATIOH PERIOD
(STPJUGHT roUGiIS)

1. Contrr<llinr: TelTrl"'Jf.7ra:ture" After the bread dough 1.05 m.ixed it is Slart
aside for a period 01.': time tee allow the to t'ennent. The e-ea vbere
the dOUf;-;h is put 80 :ferment should be c).ean and :free :from odors v1:th a
temperature of' Bop. a..~d relative humidity of' apl',roximat<:ly 1~.

Theerea free of d.rafts. or air C".lI'T'lents, and if' tbe relative
hu.mid.ity cannot cent ro:lea be covered, to prev!:mt
eva'C.()ration moi~tu::r'Ie &':d the dcU,f;h. If' the te~rature of
tne area cannot t)E?> _ ,,:itrolled some effort shculd be mad:: to keep the
fr,)l!1 becoming tot; \-armor co1(1. A piece ca.'"JVt..S. a 'blanket, 0.1' some
paper D:Ja:yt.;e v :1 arot:.r.j the eo:::tair,er 't.(, he1 ;:) e~ualize tbt
temperature •

In cases of extreme colj.t tue ?..mount of ye:ar1; to be used in the dcugh
ca.n.oeinc:reased and the te:m:perat'ure too ''1 raise,:af'ev degrees. It
migilt also be necessary to lengthen t:1P.: fen!le'rrtation time somewhat. :i.:~

... .:::ather :::'s extrum.el;;r bot, t!Jieamt:::"uot of' :least in i;he mig,.lrt be reduced,
too dough tel!lperature lowered 30!" 4 de;~:rees, and i'ermenta.tion
shortened 3onle'",hat. Sincet"'e:n:oontat.ion:is tI:;~ reason for
a,,"' fIe for a period time, this period the d.cUf.~h referred to as
fer."entation period or the conditiC/ning peric~"

2. Changes in Dough. Several char.ges taJ..:e p3..ace within tre
Juring the fe:r.mentat'Lon period which causes tre d~)ugh to produce'
ii' :;l:!e dough is handled properl}" for t~ rest 0.' the proces,,;o. Son-£of' the
ch~es that occur '.D the doug} are tr.Ae developre!'!t of enz:J"mE':s M.d

a. Fun~tion of Enzymes. '1'he ir. the 'becolmE!.' active
and f'erme:Ttation commences; during this period the following cbanges take
place:

(1) Part of the su,:sar
can use it as an energy food.

si:mple SCi

susar.

(3) Simple ~-a.rs 8...T'E!' converted into carrIOn dioxide
alcohol vbich causes the dough to expand as the cell straeture
the cells are expanded by the capt!ve carbon gas.

and
fomed an.!.:

(4) T'ne enzJ'!!le protease causes the gluten to become soft End
more capable of' stretching.

(5) The slow stretching of' the &luten as a result ")f the
expansion of" the dough causes the gluten to be more elastic and easily
expanded lOtS the loaf is f'crmed.

- 5 -



b. Develormeut ('f ~id. As the ...wugh ferments acidity is
in the dough. This acidity contributes to t.oo following:

(1) Aid,.; in the sof'teni!1'.g of th~ gluten, contribu.t1ng to :h;~i'

abUity to expand.

(2) Contributes to the ec11:!:ty of the ::ell waJJ.sto stmtcb
thin", causing the cell "".aJ.ls to bepartiai.ly t~...;nspc.rent k lie';ttt g1vl.ng; the
c:.:"'IJl!lDof the loa..f a whit"?r appearance.

(3) Contrihutes to the :navor of' tte bre:p.d.

(14.) Acidit;.- reduces the passibnity of :rope deVelopml!ljt in
the bread.

3.. Effect cfIi'ermentation. The total fennentat.ion a:r.;dtbe e:rfec~ of
the fermentation helps: developtbe f'la.vor of t:he tread. Exeesaive fermenta
tion allovs the changes discus:r:.ed to beexcr ...si1ve.1 and t.he qualtty of the
bread od11ret'lect this fact. Lack of fe: .,entation v:ill result 'in the cbang~s

not taking place, this too v:iJ.Jreflect in the fin1s:t:v~1 bread. C'<ms.;nresults
ct' over fennentation are:

a.. pale crust color}

d.. pelor flavor ..

Lac.k of fermentation has the opposite results which are juct as detri,m':mtal
to the quality of the finished bread.

M..\KE-UP OF THE DOUGH

1. General.. At'tel' 'ti..le dOUfTfl has :fermented te· a desirable degree it i.s
nec€!6sary to diridethe dough into pieces and tc sba]?e the pieces :for panning ..
Here are the steps involved in too "make-up" ..

2.. Divide into Uniform Piece£:.. The dough is elividea. into uni:form
pieces of the desired weight.. In hand operated shoPS:J this is done by
cutting oft: pieces of dough with the scraper :md weighing of'f'the pieces;
adding more dough it' it is too light or rea..'"ring some of' the dcugh i:f the
piece 1.s too neavy. Sol!etimes this is called scaling the w-.u,h because the
pieces of dough are scalec to the exact veight deei.red. In >~bine

operated shop; this dividing is done by machine,. tbe baker~" .Les 'the pieces
and adjusts the maehi.ne so that the pieces vil.l be the desireu veigbt ..

The uniformity Qf' these pieces of dough is i.mportant because they:must
be unifQrm in weight if the size of' the loaves is to be un1.:fOl'm aild if' they
are to bake-off 'Uni.f'ormly. '1be weight of the pieces of' dough w:illdepend

- 6 -



on 'the &:ilt.:na:.'t of dough needed to !B'6ke a t1esirRblc l",at in. 'the .p8DbCl;as ':.lea,
and "the desired weight of t,be baked lesf'.~J."OxiJllBtely1~ of' the -:llh~
of tbe loaf vill be lost due to evapo~lon dur1Dg b81d.ng.t s., t;bep1e~sof
dough should veigb a little DDrethaa the desired. ve1gbt 01: .t:b,e 'b8tedllo~

(8pp:roJ<:1mBtel'y 2 ounces extra for a desIred If pou1'lG. .loet" of' b(~Sfl)..

3. ~§! for ~:med1~te Proofing. B.:mnd t:be dougb for ~:1Ute~
med:1at.e proof by tuc1dng in the rev edges \J:r t.bepiece and fo~ a ..~
p:lece of dough. This stretches the dd.n over tbe pieCe of:· dough taICl·.s.13
1D the rav edges left ",n-e,i\ 'the piece at c1.otigb vas divided ..

4.r....--+.el'lled1ate Procf. The :!r~l."JIed1ue _ ~tnB, paned iii 1;~
period of tizae tbatthe rotmded piece at do1Jgl:l1s a.:..":'oved to rest betiWeen
'the 'time the dough 1s divided and roundei and th~ tiDle "lIlJent~1e pier.-l 01"
dough is foIWd tor panning. The 1ength of t.l!le izter.med.1ate ~!Dg.·pel1.oa

should bt" Just long enough for ·1;hep1ece of &)ugh 00 recover .tnDlbei~

divided, and rotmd£d and become lootJe enoush .30 tba"t it. can 'bE. easU;r
moulded (from 8 to ].') Jltfm.ttes depend:Jng or t;be douP.J1 end.tt.eCGnditio_
of the sbop~

SoJII!! 0::' the sdvant&gCs ot MUnd:!ng and gtv:tng the d.ou@h interEd.i8tie
proof are:

el) the p1eoos of dough are JIlI8(!e rc'~ so as 'to be ·tJrrl.:fom· i.D
"sJ:lape; the~ shaped pieces of Clough Dl6ke6 it possible fA' DlOUld 110m
uniform· tih.apeQ. .1oaves;

(2) pieces of doUgh "tbe:t buve risen are JiX):l"e easU.. ,Jha;;led'for
pam.d.ng, tile -texture of 'the '!FV1Jlded l.oaf' is more 'un:1t'ol.":m;~ and t:he~ ~.. DO
lUlJt1)s in -the l.ost' as a %eSL....t of pa:t"t of 'tbe .doUgh .'being~ vb:lle! otbe.l'
parts have been packed as a Maul:t of afv:1d:i~g;;

(3) "the slow streteM.ug of tbe f:,luten oontl..."1eE! tr: ~'etbe
elast1(~ p1'Operti a of the do1.'I8h ltb.1cb Will~ gOt"A 'Jfcl:ume :ir: tbebreld;;

(Jt.) SOllIe of 'Ghe gu is expellEd aud. ':'.he cells are !'3fl'ide ~11er
aDd JDOze ":II1:1fo~ :making for e c.J.oser aDd :fIIIOre lmUo:nB groa;i.Il;

(5) a bk"'-n is f01'lled .;>ver .~ sar:'aee o~ the dough "to oo1d'tbe
gas tQj it f'01'DS again.

5. Jbul~ sod ~t::i. M1ep1eees of.cImJgb 81"e sba;led so that: .t:be:;.
can r::1sein the .PfII.: aDd :to'r~ Co Qesi:rabJ.e shaped .L..""8f' .,f b.read.. Tbese! sha~
pieeesof' dough should be mdf'o1'a;t and tte~ sbould be £11d1 tbat.tbe,r
V"'...ll rise evenly 'tbe euti:l'e li:ngth of 'the pen. ~ se_ on .t.hep1eee·of
dough sboUld be p1.eeed down so j,t vlll be. on tbe bottaa of' 1;be. loaf'. !i!Je
loaf shouid be In the center of 'the pan .e.nd oot '5e.l\')88 or :in ODe alc1e: of'
the pan. !!he ptm should be ~ased su:tfi.e.1ec:tlj to prevex::t .'the .loa.ff'm.
sticking but should DOt be excessive1y g:ree£y. !be pen. shouldmt te.~ol,a.

enough to ebUl 'the 1oaf', 8Dd It should DOt be batter 10baD 95° Fe
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6.P.roofi:pg 1#be Loaves. After tbe pieces ;o~ dough baw been sbap!d
into loaves '. and placed in the paus they sLould be placed in a proper1y C~OI1

"trolled room or cabiDetfor the finl~ o~ pan pro,of. 1!t1s 1"OOD1 or cabi:J::let
1s eaJ.led tbe· P:l'OQ:f' .box or proo£ eao1Det. Dl1rJ..ng panp1"OO1"1.J:Ig" 'tbe action
of the yees't 1s speeded up by tbe higher temperature and the glutenbecames
more mel::"cv and more extens1ble."

When the 10aves aremad;y to go :into the oVJen 'the yeast sbould be in
its most active state and 'the dough in its .,s't exteIaSible oon.d1t100. This
Will. assure good oven spring aDd' a good break and shred. The norDlBl .pan
proof tiDe shcr.il.d be apprax1 mate1y ODe hour. The CODd1tions that are
1Dlportant to 'the bread be:f.Dg prool'ed 8l.'e that 'the cab1Det be :lDld.Dta:lDed at
aboUt 9f3O F. ADd l'elative htiDlidi:ty at ~.

Conditions in the proof' boxJbould. be such 'that tbe air is Ya'l'Jl!I enougb aDd
sUfficiently saturatedw:!:th moistu:t'e so i:t w1l.l DOt draw lIIcd.stm:e :f1'om the
surface of the 1oa.t' being proofed. ~ skin oftbe 1oat" must. be .kept JlI)ist
so tha't itcsn st:re'tch as 'the l.oat.expands. The tem,perature of 'the p1'OOf
box should.be wa:rm enougb to speed 'the ac-ti011 of' the yeast and to warm up
the 10af sJ..igb:tly. before i't its placed in the oven f'or baking. To dete:md.De
whe"tber the loaf 1s properl:y proofed, -touch -the 1oaf' llghtl.y '1d:th ODe f':.lnger
t1p and press in slightly; if' the :l.mpress1on made by the 'tip of' 'tbef'1DB.er
remains" the J.oaf' i.s PrQOf'ed.; if 'the :f.mprl.D;t does not remain and. f'i11s aut
when the finger -tip :is :removed the l.oaf'1s stnl, 'too t1ght am.c~ aDd
shoUld be proofed JrD1"'e '" Usually'" 60 or 65 :.IItiDutes :;....;,. sufficient.

1. General.. 1l1e oven temperature and the -time requ1:red ",,1:a..bake a loaf'
of bread will vary dependjng on the s:1ze and s~ of loaf', -the total. sugars
in the dough at baking time" and 'the abUi-ty of the oven to hol.d mat.

2. S1ze and Sbap; of waf. If' &be loaf' is, 1arge and 'the c:1.:lstance 'to
'tbe center of' the loaf i.s great, it vil.l take longer for tbe beat to
,penetrate end bake the center of' the loaf. Tbetempe:rature of 'the oven
vil.l have to be regulated so tbe surface of tbe loaf' vi1l not burn before
tile loaf' is baked. Tf the 10af' is .small. and tbe.di.sta:nceto the center of
'the loaf' will a1.lov "tbe heat to pene-tra:te quicUy, the 1ienqlera:tu1'e of' -tbe
oven w1l1 have to be raised so the 10af' Yill brown off bef'ore the crumb of'
the loei" 1s overbak~.

3. Total. Sugars in Do:ugh at llaking Time. TIle co1.orJ.rag of' the crust of'
the loaf' is a resUlt of the caramel.1zation of the suga..""'"'S near the surf'aee of'
the 1oa1". If the 10af' conta.1n.s a great amount of' residual. EUgars, tbe beat
of' "the oven wiJ.l. have 1;0 be lm:-'d 60 that too crus1; will not color exces
sively" by "the ti:me the center 0... 'the loaf' is baked. If the sugar content of'
the loaf' :1s low" 'the 'temperature of the oven should be rai.sed so "that 't:be
crusi: vi!J. c('>lorenougb. by the 1:i.me the loaf' is baked inside.
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4. Ability of OWn to Hold Heat.. The Ability of the oven ·to bold bE~at
w:U.l have somebear1.ng on "the ba.ki.n8 tE-.mperatu:re 1;.'0 "the extent that if' tbE~

oven does not reserve beat well, the tempera1;ure of 'the oven would. bave t~

be higber so the oven temperature ,muld net drop t,oo low as the 1.oaves
!;.bsorb the heat of the oven.. Ii." the heat of 'the oven is' a steady heat, tJ:Ie
bread could be baked at a. s::!lghtly lower temperature. }jek;ing temperatu::res
for brt..:lad-ra.ry" normally, from 400 to 4500 F. ExtrelE bak:iDg conditions
caused by size and sha:pe, sugar conteDt, and the c,ondition of the oven some..
times make it necessa:ry for the temperature to be higher or lover.

'When bread is baked, the pr:1ma..ry concern is that "the crust be browned
properly and the inside of the loaf be sufficient1.;)'" dried and set. .'!I.'iIe
brown:ing of the C:ruE't is a resul't of the carame:lizatlon of 'the SllgBrS presE'.i.l't
in the loaf. The color &"ld thickness of the crust is deter.mi:ned, to an
extent, by the temperature and the length or time the loaf is subjected to
the oven heat, and the concentration of sugars in the loaf. Regardless of'
type, certain chemical and ~ical changes must take place in a loaf of
bread before Ii; can be considered as 'truly baked. If the loaf is taken
from the oven before these ehangesoceur, :no matter what :may be the de~
of" crust color" the bread so treated will be lackl.:ng in SOlE very desirable
J;.roperties. Underb·akea. bread inva.d.ably vi.ll have· an aroma sugges"tive of'
"sreenness t

'; 'the 'texture will. be oV'e:rmoist 8lld cl8llrlliY; probably wi1.l setUe
or collapse on the sides a.:f'ter coming out of the p'BllS; and viD. not slice
vell. The ::tnside of the loaf is baked when:

1. 'the cell va.l1s are no longer stic1ty,

2. the action of the enzyme& and yeast are killed;

3. the moisture is reduced until the loaf holds :its f'o:rm.

COOLING OF T.BE BAKED LOAF

The loaf should not be cooled under c"Jnditions that 1dJ.1 cause the I.oat' -to
dry excessi.vely. Conditions which cause the loaf to dr,y excessively are
that the air is too dry or vaxm in the coaling .room or them is excessive
air circulatio."'. in the cooling room.

Bread should· be stored under conditions tha.t will. not dry the b:read, and
wD.e:re the temperature is cool.
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TYPICAT.. WHITE BREAD JroBMOLA

y;gredients

Flour

Water

Yeast

Yeast Food

Malt

Salt

Sugar

Non-fat dl'y milk solids

Shortening

Total 'Weight

Percent of Percent of
fiour weight to'tal weight

100 53 ..7

65 (variable) 34..7

2 :.1

0 ..~5 - 0 ..50 0.2

0.5 - 1.0 0.4

2 1.1

6 3.3

6 3.3

4 2.2

...... 100.0

pr..ANT SITE

The plant s1te for a bakery should be located as close to the :ma:rket area
as possible. For a bakery with a daily production rate of 4,000 pOlJ.Dd.s of
bread, a site having 6,000 to 10,000 square teet will be ad'.=!:qua.te.

The bakery building itself will occupy from 5,000 to 6,000 square feet.
The additional area. is needed to accODlDOdate vehiclesf'orde1!venesand
shipments.

If' on-premise sales are to be made, this must be considered in selectiDg a
site. The plant site must also be providF--dw:l:th util.i.ty 1"ac1lities. Water
is the most important 01" these. For a plant with a production rate of'
4,000 pounds of' bread per -iiay, from 300 to 500 gal.lons of' good potable
water will be used da.:i.ly.

A bakery plant site should not be located near rmy industr.1al fac1lities
that .have objectionable odors as these maybe abROrbed by 'the bakex:r
products.

The cost of a plant s1te will vary widely according 'to location witb:l.:r1a
city. For this reason an arbitrary sum of $5,000.00 is used in 'this s~.
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ntJILDING REQlJIREMElt'TS

A buUding with approximately 5,000 sq~l8J.'e feet of f'l.oor space on one f~oc:r

is needed for a bakexy with a da:lly production rate of 4,000 pounds of bread.
:r-t should be constructed of cinder block or brick.

Abuilding of this type in the United states voul.d cost around $5 ..00 per
square f'oot to construct. This includes plumbing, wiring and v..:ntUation.
It does not include a11"-conditioning.

The weights of major pieces of equipmE::nt will not exceed tva tons With the
exception of the oven. Oven weights for a plant of this size .wil1. be
approximately 350 Ibs. per square foot", It may require structural re
inforcing in the oven area. Floors in the oven area should be of fireproof
construction.

Ceiling heights should be at least 12 to 15 feet high" Forced draft ventila
tion should be provided over the oven area.

Cleanliness is a prime factor for bakeries. This should be constantly con..
sidered in desi.gning the bakery plant.

A bakery with these general specifications can be constructed for approxi
mately $25,000.00.

PLANT LAYOUT

For a bakery producing 4,000 pOlmds of bread per day, a plant with approxi..
mately 5,000 square feet of floor space is needed. The floor plan (Figure 1)
shovs an ideal. yay to arrange equipment and facilities so that production
flows in a U-shape pattern.

11" sales are to be made on the premises, then a sales and d:i.splay section
should be added. Speci.f'ic space areas "Will vary in si.ze with i;he type of
equj.pment installed, and the quantities o£ ingredients purchased. For this
reason no individual area sizes have been denoted.

A dependable supply of electric power is required, and it is asSlDDed that
this 'Will be available. Current 1s needed for lighting, and for operation
of sma1 ] motors rang' ng up to 3 horsepower :for major pieces of equipment.
sta.na.ard industrial wiring is adequate.

The mmual. cost of power is estimated at $1.,000.00.
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I. Receiving and loading
platform

2. Flou r storage room
3. Small Ingredient room
4. Refrigerator
5. Fioul dump bin

6. Water cooler
7. Waterflow meter
8. Mixer area
9. Fermentation room
10. Divider
II. Rounder

12. Intermedlate proof area
13. Molder
14. Proofbox
15. Oven area
!6. Heater room
17. fuel room

18. Pan-cleaning room
19. Toilet
20. Lockers
21. Office
22. Cooling and storage
23. Checker
24. Slicing fnd wrapping



Vater is needed i"o~ bread production, drinking, and san.1tary purposes. It
must be potabl4'~ vater, sin~e it is an ingredien't in tht:- production of bread.
An estimated. 300 to 500 gallon? lIill be used daily. For the pu.l'1)Oses of"
this study, it is est.imated that 125,000 ga.llODS of vater vi.ll be used
mmua.l.ly at an estimated cost of' $100.00 per year.

FUEL

Fuel is needed for heating and hot vater purposes, and for oven operation.
Ovens can be fired "With gas, oil, stoker coal or a combination of oU and
gas. TLc type of fUel used for the oven"W'i.ll normally be used to supply
the other fuel requirements. Annual fuel costs areestimate1 at. $500.00.

TRANSRlRTA1'IOH

A pick-up and delivery type truck w:i1.1. be needed to deliver bread and possibly
obtain supplies. The estimated cost is $2,-400.00.

Flour-Handling Units

The pr:iJnary 1'unction of the flour-handling unit is to sift :flour to remove
foreign matter and to loosen up and aerate it before f'or::n:i.ng it into dough.

Flour-handling units are designed to meet various production and building
layout conditions. The common types inc1'Jde: (I) portable, motor-driven
sifters, (2) sem.:iportable, motor-driven si:rters, and (3j stationary, pOWer

driven units.

P.e:frigera:ted Vater Coolers

The temperatures of' dough -discharged from "the mixers should be Boo F. This
-tempe1:ature can best be obtained by using chilled vater in the dough batch.
Where mixers are provided wi"th cooling jackets" chilled vater :fu.rn:ished by
a chilled vater system can be circulated "through -the jackets to :remove
:friction beat developed during mixing. Refrigerated vater cooling" some
times called- bakery :re:frigeration plants, an: deairab1e for the following
reasons:

- 13 -
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Figure 2. Chilled Water System For Bakeries

1. They supply clean, cold water, which, when tempered with va.rm;;r
water, can be used in the dough to produce the desired :final dough tem
perature.

2. Less l.abor is invol.ved in mair_ta.:i.ning the desired dough temperature.

3. If' properl.y main4;ained.1 they are dependable and deliver wa:ter in
adequate quantities and at a uniform temperature.

4. Chilled water can be circulated through mixer jackets" if' mixers
are so equipped, as well as through the cooling coil in the fermentation
room, if such a cocling system is provided in the air-conditioning system.

Bakeries having a capacity of from 4,000 to 8,000 pounds of bread per 8-hour
day rc quire water cool.ers of 3- or 5-horsepower size. The sma]]er size is
adequate if' chill.ed water is required onl.y for ingredient wa:ter. The larger
size is needed if the mixer jackets and the fermentation room are cooled by
this urdt. These l.arger units are usually water cooled, and have water
ci.rculating pumps that deliver water :from the storage tank to the vater
~asuri.ng device. The pUDlpS also maintain circulation through the mixer
jackets and the cooling coil.
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Vater Measuring Devices

The quantity and temperature of the dough ingredient water to be pl8CE~d in
the mixer are controlled. by a water-tempering and measurtng device. This
equipment~ when set. by .the operator~ ~ deliver automaticaJ.ly to the
mixer the proper quantity of water at the desired temperature.

There are several types and forms f":: -:ater-tempering and lEasun:ag d.eri.ces ..
Water- flow meters, however, 3.I'e considered the ideal type. ':Jl"he:r are san1~

tary and. convenient, with no tanks requiri.ng per:i.odic c1ean:Ing.. water
meter:i.ng devices are supplied in several sizes and types. Meters W'ith 3(J()..
pound dials, operating at pressures from 25 to 40 pounds per square inch,
are most COmIOOn. They deliver water at the rate of 150 to 200 pounds per
minute ..

Dough Mixers

The repid and efficient mix:ing of large am.:::muts or dough requires the use or
mechanical. mixers. M:i.x:i.ngmachines ar~ del';ignated as high-speed or lov- speed
ma.clJines, depending on the number of r:o\rolutions the mixer a.ms make per
minute. Modem mixers are constructed so tha.,. they may opera-te at both lOW'
and bigh speeds. Mixer a.ms of a 10W'·· ,:;~~ed mixer vork W'ith a cutting action
through the dough mass, 'fhereas those of a high-speed mixer exert a rolling
and stretching action on the dough mass ..

Large mixers are classified according to their capaci1;y in bar:re.ls of f.lour.;
for example, I-barrel mixer~ 2~barrel mixer, e-tc.. A I-barrel mixer is cd'
sufficien-t size to hold. 'two IOD-Ib. sacks of flour plus the other 'oread
ingredients.

Fermentation Rooms

The function of the fermentation room is to provide a storage space where
atmospheric conditions suitable for fermentation may be maintained. "l'be
~om is normalJ.y equipped v.d.h an air-conditioning unit.. A temperature of
800 F., with a relative humidity of' 75 percent, constitutes ideal atmos
pheric conditions for -the fermentation of dough. The f'ennen-tation room
should be so constructed thai; it may be easily cleaned 'to prevent the gro'Wtn
of mold. If possible, the room should be insulated.

Dividers

Iflle dough divider measures and divides the mass of mixed dough into loaf
sized pieces. It has no dough-conditioning fUnction. A scale :for checking
the lI"eight of divided pi~ces of dough is placed beside the divider, but is
not a part of it.
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Figure 3. Dough Jltti.xer and ¥..neader
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Figure 4. Divider
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Dividers ~ built in many sizes, one to eirht pockets, but
struc:ted on the saine princ:lp.le ..

a~ co:n-

lJ.a.jor d.ou,f;;h-processinti parts of' the d.1"''''ider ere: the dJUgb hopper, com
press:icn p~unger, klli::;:'e, and cylinder.. The cylinder cC\ntains pockets
receive "trJ.e dough pieces, and pistons that regti1ate tlJeir size"

When the hopper is f'illed... the ;JhL.'1ger 1!lI')ves be,ek'lia:rd, alld suet-lon C8U:res
the dough to drop into ;p{)sltion in frent 01' the }~fe and the plunger.

The knife then raovesf'OI"'.m.rd, cuts off part of the dough, and closes the
oI--eningof the hopper" The plunger then ooves.fOI"'tard and forces pieceJ&
of dOugf1 into pockets of the cylinder. me s·troke of' tbe piston forces
the dough pieces from the cylindel onto a conveyor belt, which. carries,
them to the rounder.. Pistons may be adjusted to change the size of' the
doutp pieces ..

Figure 5. Complete Yzakeup Unit
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Rounders

As measured pieces of' doU€")l come fro:Ul tr.le divider" tr.ey are com~eyed
rounderJP which shapes eacb piece of doug'h into ,s. f'i~ ball ·J'1'th a
unbroken skin over its ent:ire cu.ri'ace ..

Rounding insures an e"reIl distributic~l of gas 'throw.)xl,ut t:be 0.,;1;.;'.(';0.. l,Ji,n,..
broken skin seals the sa.'r'face oftr...e d:ou,.?'h", so that the t::a.s vl1l. be
in the dough dUri~2: the

Figure ro. waf' Rounder
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Before being lDOlded into loaves, the pieces of doug.1:t are given a sbort
proofing of 8 "to 16 m:.tnu:tes in the intermedia:te proof'er", 'the exact time
depena':"ng on dough. and 'tem:pe>t"ature conditions. If tb1s rest period" after
the dough I.eaves the divider is not alloved, the ciougb 'tdl.1 De rubbery 1D:
tJbe molder and v:i.ll not make up iD:""rvO satis:f'act.or;y 1oaves.

lIClders

The moldirJg machine shapes loaves :ready to be placed in pans. In tbe molder
tbedougb passes through tbI'ee stages: sheeting, curliDg, and 1'01liDg.

Sheeting, orfla.tten1ng, is done in the head mils of' the moJ.der.

The curJ.ing roll 8llii the tb:read roll 'tv:tr1 or fo1c;" each piece of' shee'ted
dQu,gb", thereby givi:Dg ita c.11i.ndriceJ.. shape.

The d.ru'm, or 'belt, and the pressure plate roll and. seal. the loaf' :intr- its
:final. form.

14echanieal Ovens

.'lhe ovem= areconst:J."UCted in a great vari.ety of t::r.res and sizes:: rota::ry or
revo1:ving-bearth oven, reel oven, traveling-tray oven, and traveU-ng-beartb
oven.

Ovens may be fired vi:th coal, gas, aU, or e1.eciirte1:ty. 'l'he oven shmllJ.d be
beated to 4500 F. before the bake is begwt, and. the te.Drperature shomd be
kept around 4250 F. during the baking period. The baking per:tad vi)~ vary
vith. the type and size of' the loaves.

Steam ::::hould be injected into the oven 3 'to 5 miml1tes before the even is
loaded vith bread.. Proper use of' steam after loading :::JUSt be dete:rmi.ned
tbro1.4gh "the o;peration of each oven. 7ne purpose of using steam is to pro
duce ~istu....~ 'W'hich,. vben it condenses, gives the bread an attractive appear
a.:nce and keeps the loaf' elastic and p1.iab1.e", tbe:reby preventing the crust
f'rom harJ.ening until the expansion of the doush is cOD!.P1ete ..

Vhen gas is used as a ft1e1., gas-regulating valves she~dd be ins"tall.ed in the
main supply 1 ine to insure a constant gas presS'UJ.'e, vhich is necessary in
order to maintain a unll'orm baking beat duri..ng tbe oven operation.

When oil is used for f'ue1., tbe type of' nozzle t-:> be U&...-..e. on the bm:ner v:UJ.
depend on "tbeviseosity of' the oll.

The:f'unetion of slicing and wrapping JDSl-bi DeS is to provide a. rapid and
ef'f'icient means of' slicing and wrapping bread. The b_"ead slicer assu:res
that the s1.ices vi.ll be of a uniform. size" thereby increasing ease in
serving and econorrcr of use. Vra.Pping each loaf in a D1Distu:reproof aDd
dus1;proof package lengtbensits keeping qua1.i"ties and provides sam:tar;y
protection.
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Miscellsneous I:g;t!1:pDeD't

nour Skids. Flour skids are· wooden f'ra:mez at least 5 inches high and of'
suff1.c1ents1ze and s'trength'to bold at l.east twenty-five lOG-lb. sacks of
11.our.

Scales. Scales of~ 'types and capaci't1es must.be provided in 'the bakery'
and .must be used carefully• Bread formW.as ~ave.been developed. by expertc
after much research; 'theSUCiC!eSS of these formulas depends on the accurat1e
'Essurlngot the Pl"escr:1bed ingredients. SCales .mst be easily. accessible ·1n
the ingt'ed1ent room and. also beside tbe divider. Before the.. start of ope1"&
tlonseachd8¥, the scaJ.es should be cbecked for accuracy.

TbeJ.'a':>meters..Tbe1'DDl.De'ters checlc 'tbe temperature .of fiour, vater, aLd dough
accurately fo:- each dough m:l.x.

Racks. Proof raclcs are movable racks for earry:i:ng 'tbe loaves of dough from
th..~ mclder'to i;beproof'room and from the proofroc.mtoihe oven•.. '!'be•• panned
loaves remain on tberaclts wbi1.e in the proof1"OOJill.,

Bread racl:s are s1m1lar to proofraeks, only't.bey are used for carrying "bread,
from the oven t.o the cooling room and for storing breadart.erit has been
sliced·and wrapped.

Pan Trucks. A pan truck is a small :movable platfo:rm on casters, mnis used
for ca.rr:r...ng pe.m:; from'tbe oven to 'the molder.

PROOOCTIONm~
(4, ODO-1b. per day i'J."Oduct1on rate)

Item

Mixer
(2-bbl. hi-speed)

Divider & rounder
(2-pocke't )

tbld1ng ma.eb.1l'.e
Oven
Slielng&vrappingmacbine

Cosi; of' major equipmen't

other equipmen't: .. pans, seales,
va;Ger meter, ref'rigera.tor, racks,
measuring equipmen't, handlillg
equipment, tbe1'!llOlDe'ters, e'tc.

Total.

No.

,1.

1

1
1.
1.
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Es'tima:ted
cost

$ 5,000.00

5,000.00

4,000.00
10,OOC.OO
10,000.00

6,000.00

Actual
cost



The 'tabulation above shovs the estimated cost for tbemajor equi.paent :ceeded
1"01' a bread bakery nth a 4,OOO-lb. per day production rate. A lumps_ of
$6,000.00 has been used ror the cost of the otber equipment that v.1.ll be
needed.

Due to the wide •variance 1n 'the selection offered in this type of equilrbent,
a ~tailed· lis't1n.g has not been made.. ACtusJ.pu.:rcbase of most .01' 'thisequ1p
Dent would be done on the recoDlDl!ndaticn of the plant supervis10r or bf1k:er
using it.

The .production equipment .requirements listed are •m1nimlJm•. For a bakery o(f
this size, many operations will be perf'ormed by- hand. Wi-th 1;;bie listed e~:p

ment, i"or example, it will be ne,.."::,c;ary -to beat and pan -tbebread by' baDl,as
well as to dump and rack by hani.. :Lhis is an accepted procedure in small
bread bakerieR. 1:1' produccion r9.tes are increat":oed1 tbeDI additional DlIChiDeX'7
can be added.

DIRECT LAmR REQUIREME]fIS
(4,ODO-lb. per day production rate)

Skill

Supervisor
Baker

(c:.ougb. mixer)
Oven man
helper

Molder
Divider
wrapper
helper

Mise. helpers

Total

No.

1.

l.
I
1
1
1.
1.
1.
3

11

Hourly
rate

$2.48

2.48
2.48
1.25
1.25
2.48
2.00
1..25
1..05

Estimated
dtUl7 cost

(8 bra.)

$ 1.9.84

1.9,.814
19.84
10.00
10.00
19.84
16.00
10.00
25.20

Estimated
a.nnua.1·cos"t
(2504 ·brs .. )

6,209·92
6,209.92
3,130.00
3,130.00
6,209.92
5,006.00
3,130.00
7,0011.60

ktual
slDDUal
cost

~ tabulation above shows -the direct labor requi:red to produce 4,000 Jlo"UDis of'
bread pel."' day. The hourly vage sca1.e is based·on union rates :forsmal.l.bread
bakeries in effect in 2959 in the Washington, D.. C. area.

The matter of providing a plant of this size l."ith a supervisor is. optional.
This duty is often bandled by a bakery manager or 0VDe!". Where bread is>Dot
to be sliced and wrapped, the vages o1'a wrapper and bis be1.per canals() •.~
eliJnina"ted.

Wiiih the ~xcep"tion of' the supervisor, -tbeaeove .~ingscaJ.e is conside1'eda
minimum. However, i-t is possible to double the production. rate v.:l:tbo11tin
creasing maD.polrer requirements.
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!'h1s 1s poss1bJ.e because 'the! s1dl1s empl.o,ed w:UJ:. :not be ut:lli.zed a full 8
hours 'toach1eve a 4,000 pound da:Uy p:roduc't1on rate. Hovever, s~ man
power noJ."7.illBJ..q caDl1O't be b:iJ:'eC. for J.ess "than a da:I.l)"per.1od, "tbis prevents
8Z1¥ ftduc!tion :in f'oree.

1::£1 bread production is nat inereased, 11; .,. prove pron:table to expand .:I.D:tO
pastry and confectionery l1Des. 'ltiis, bavever, 1dll :: ~j?eJ1d 11pOn l.oc:a1. cOl1d1
tions for eschbakery-.

EmplQJees J!.:"l:flc1eDt m 1Ibe sid] J s J.1.sted v1l.J. be needed as soon as .i;he b8ke1'Y
115 'to start pl"CKluct:1on. !&!be 't.:me requ;l1'ed for helpers 1;0 acquire 'the s1dl1 s
of' b~1Id p:J:'OO.uc"t1on w:U.l depend ent:lrely on .the 1nd:1:rl.dUalE.

2,148
44
8

16
4JI.

132
l.32
88

125

Flour
Yeast
Yeast :food
Ma1.'t
S8J.t
Sugar
Bon-fa:t dry milk
Shortening
Wrapping paper

DlHIilCT MM!:RIAtS
("',OOO-Ib. per dq production rate)

Avg. cost Pounds
Pounds pe!r pound Da1l.y per,ear Est1mated.Actual

=I1;.-:eJD=- ....pe.....r.........d!.y....._(cents) cost U!3 clap) coS't cost;

(6.2) $133.3.7 672,32'" $41,682.21

~
17.0) 7.148 I3,TI2 2,3lt.1.24
34.0) 2.72 2,50lt. 851.36
3....0) 5." 5,008 1,702.72
(5.0) 2.20 13,TI2 888.60

~
10.0) 13.20 M,316 ~,131.60
17.0) 22.44 41,316 7,023.72
12.0) 1.0.56 27,5"- 3,305.28

32.00 39,000 10,000.00

Total

Tile. abovetabJ.e shows an est1E.1;e o:f "tlJe da'Uy 8II1d yearly qwmti-t:1es and cost
of a:Lrec:t ma:ter.1aJ.s needed to produce 4,000 :pouIJIds of' bread per day. The~
t:1'ties or me;terJ.&1s are der:l:ved :t:rom aa:. aceeptecl bread f'o:rmul.a, and i;bus ri.11.
:not .V'8Z'3'ap~i.a.bl.7. COsts of' 'the ma:ter.l.a1.s, however, are es"tima:ted at United
states prJ.ce J.e'Ye1s, and v:Ul. varycons:iderabJ...y :in c1:if'fel."ettt geograpb:tcal 10081-'
"tiona. Ms..terlals costs,-too, wi.l1 be a:ff'ectecl by sessonaJ. price f'1UC'tua:tioDS
and 'V01.1DIE! pUrebases.

\'be vrapping of bread :is stand.8.1'd practiae in "tbe UDi1ied states and bas ·lJeen
inel.uded as a d..il.'ee't _;ter:1al.s cos1l. For a 4,000 pound da;il.y pl.'QduetiOIllr8:te,
(assundng'that one-pound :Loaves are p1'Oduced) "the dail.y w~pillg eosts1lOUl.d
be app~y~.OO" using around 1.25-:LOO. of' paper. TIle year1y cost
vould be about $10,000.00 v:i:th so:me 39,000 pOunds of paper needed. Thisex
pense can be saved i:r "tbe bread is not wrapped.
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Item

Desk and chair (set)
Filing cabinet
Typevriter
Adding maehine
Cashregi.ster
General fixtures

Total cost

No.

2
2
1,
.....
1

allowable

Estimated
cost

$-50.00
30.00
75.00

175.00
200.00
200.00

$810.00

Ac'tuaJ.
cost

Item

Office supplies, misc.

Plant .supplies:
Cleaning and· housekeeping
Indirect expendable items

(brushes, k:rti:'1es, etc.)
Maintenance, m::lsc.

Total cost

Estimated
annual cost

$200.00

300.00

100.00
50.00

$650.00

Actual
annual cost

coaT BREAIIDOW PER rouND FOR WlD:TE BREAD
(For plants with less than 1,OOO-lbsper hour capacity)

Item

Ingredients
Direct production labor
:Jndi.rec't labor and overhead
Wrapping materials

Cost· to· produce and wrap

selling and delivery expense
(Routeman r s and supervisors r

compensation)
Delivery vehicle expense
other selling expense

lfutal selling and delivery expense

Aaminj strative and general expense

Total cost to produce and. sell

- 25 -

Es:timated cost
(cents)

6.8
1.8
1.2

.8

10.6

1.8
.6
.8

3.2

.6

Actual
cost



In the table above, it can be seeD. that 1ngredien:f:;s cons1;itute near1.,- half
01" the total cost to produces. pound of bread. 01" these, f10ur cos1isw111
account for about 'tvo-thirds of -the total ingredient costs.

Certain elen:entsof the cost to produce bread are considered fixed. ![bey
include direct and 1ndi.reet 1.abor costa, overhead costs, vehicle opexati.ng
expenses" and saJ.es supervisors f salaries.

Costs· tha.t w1ll vary are such items as wrapping suppJ.ies, selling expenses.,
and L"lgredieDts.

ObViously, the marketing practices of individual bakeries "Will direc1;l.y
affect the cost compo~nts for production. For example, if bread is. not
wrapped, this expense is reduced 1.00 percent. If bread is .notsoldbybouse
to house route, but is delivered -to reta1.1. stores only, thi9 cos-t v:lD. be
partially reduced.

Ingredient costs 'W'ill remain stable for each pound of bread produced, butv1.U.
vary forea.ch particular day's production. !1hisvlll" of eourse, be det;e1'Ddned
from ll:l8rlteting experience ••

INDIRECT LABOR COST

Manager
Bookkeeper (secretary)
Sales clerk
Utility man (truck &

maintenance)

Total i.nd:irect labor

No.

1.
1
1

1

Es-t:i.mated
alUma] •• sa1.ary

*8,000.00
6,000.00
4,000.00

4,000.00

$22,000.00

Actual
annual.. sa1.817

DE:PRECIATION

Item

Building
Equipment
Truck

Estimated
cost

$25,000.00
40,000.00
2,400.00

Estimated
1ffe(&.)

20
15

4

Est:Lmated
annual.

depreciation

$ ~_,,250.00

2,666.00
600.00

ActuaJ.
amma1.

de~ciat:ion

Total. estimated annual. depreciation
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Item

MANUFACTURING OVERHEAD

Estimated
ar.mual rate

.ActUeJ.
ammal rate

Heat, ~1ght, ;re.ter
Indirect ~abor

~preci3.tion
SuppJ.ies
Em.p1oyee :fringe benefits

(vacations:J etc.)
Insurance, :real estate taxes:J etc.

*Selling costs

Total manuf'acturing overhead

$ ~,600.oo

22,000.00
4,,51.6.00

650.00

2,000.00
1,000.00

32,064.00

*Selling costs ha"\ebeen listed separate1.y from indirect .1.abor because
various ways in "Which bread can be marketed. This may be done nth a comr..any·g
mm salesmen, by a percentage to route salesmen, through a :ma.rkdmmto rehall
outlets, etc.

In the United states" the baking industry has found that, on an average,
costs approximately 3.2 cents per pound to market bread. Fromtbeprev:i:r::;1:)i~;

tab:i..e on indirect 1.abor costs, 1t can be seen that a.l.most one-thirdc:f th:.iLs
cost is chargeable to sel1.ing costs.

Item

Direct materials
Direct labor
Manufacturing overhead

Total.

Item

Land
Bu:Uding
EquiJ;'llellt
Truck

Total.

Estimated
annual. cost

$ 71,926.73
47,125.28
63,830.00

$182,882.0)..

FIXED ASSETS

Estimated
cost

$ 5,000.00
25,000.00
110,000•.00

2,1100.00

$72,400.00
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WORKING CAJ!ITAL

Because of -the na"tlne of 'the baking indus'try, a large vorldng capi-tal is not
required. Suppliesa:re readily available and make iii; U!lllecessary 1:;0 main'tain
large inventories. Cash collections for goods sold are received daily in
many cases.

It 1s estimated that a working capital of approxiD:ateJ.y $22,500.00 would be
sufficient to begin bakery operations. Th1s constittr"..es a 11-5-day coverage of'
manufacturing costs.

CAPITAL ~UIREMENTS

Item

:'ix.ed a..c;sets
Working CP_lJital.

Total.

Estimated
a:IOOunt

$ 72,400.00
22,500.00

Annual. production
(l-lb. l.oaves)

Sales
price

16 cents

Estimated
annual
saLes

$200,320.00

Actual
annual.
sales

The tabulation above is based on a daily production of' 4,000 one-pound l.oaves
of' bread, and 100 percent sales at 16 cents per loaf'• Obviously, 100 percent
or a plant's productioIi will not be sold. ThiSu.=¥ be compensated :for by
higher production or a higher price per 10af.

Item

Sales
Manufactu.r.iDg costs

Profit before taxes

Estimated
annual. cost

$200,320.00
182,882.01
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The above estima:te is based on a saJ.es price of l6.cen:ts per one-pound loaf
of bread. The price of bread v:tll depend upon individual market conditions.
Price changes must necessarily be made in one-cent steps. Where it is nec
essary to aJ.ter the price of bread bJ~ a f'raction of' a penny for competitive
reasons, this is sometimes done by varying the veight of the loaf'ratber than
by changing the selling price.

TRAINING

In some areas skilled bakery operators may be available loca.!.ly. In otber
areas most of•the operators may have to be trained.

If ample skilled bakery operators are not available, adequate. trajning would
be assured by using one or more of'· the folloving n:ethods:

1. If' the plant is designed and installed by a competent engineer:tng
:firm, the contract should be negotiated, if possibLle, on a turn-key basis.
On this basis the contractor agrees to operate the plant and prodncethe qual
ity and. quantity of the prodUct stated in the cont;ract foranagreedperioa.
of time. SUch a' contract vould assure adequa;te pe:rsonnel.training, since <Ml
quantity and qua1.:tty couJ.d not be produced vith a;;: untrained staff.

2. The engineeri.n8 firm that designs and :Lnsrtalls the plant can usUEdly
make training arrangements to have key personnel placed, for training pu:r
poses" ina f'ore5.gn bakery. This 'Veuld prov:lde tI'ii ni ng for 'the. key personnel.
vhile 'the p1.an't is being ins'talled.

3. If neither· of the above methods is possible, then qualified and expel"'
ienced individuals should .be employed for. the key .positions, either permanently
or temporarily, to perform the key operations and assist in training the
ganization, even if they must be secured outside the country.

4. The n.a:nager should have :iears of successfuL experience in this type
of' business and bef'ully qualified in a1.l phases 01" management, including the
training of' employees.

SANITATION

Bakery personnel should maintain the highest personal cleanJ:iness standards.
N~v em,p1oyees shouJ.dbe given medical examinations, vith periodicexamina-tion
being given to a1.l :Personnel. The BakerJ Industry Sanitation standards C9m
mittee, 511 Fif'th Ave., New York 17, N. Y. has prepared andpublisbed stand
ards covering a1.l COIlDJX)D bakery mach:inery and facili'ties. These standards
are for saJ.e at the above address, and are genera1.1y observed in the United
states bakeries.
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Equ.1.ptIent; .Care. Clean bakery equipment; is mandatory .in. breadmanufacl;ure,
because unsanit;ary equipment; may cause rope:- mold", or oi:;her serious faults
in t;OO bread produced. Breeding ofinseci:; and animaJ. pests may aJ.soresw:t
from unsanitary conditions. Theref'ore, clean all bakery equipment tOOl"
ough1yea.ch tine it is used. Clean the exterior surfaces of' theequtpment
'With soap and bot water (with an unusually hard water, .water softeniDg.cl1e.
icals should be added). Use cbemical cleansing agents according .to instruc
tions issued with the chemical, and then carefully rinse t;be item.

E...:.ch vehicle used :for transporting bread must be kept scrupulously clean.

Building Care. The interior and exterior of' the 5akery building must.· be
ins:rected and maintained properly to insure good sanitation. Establisha
work schedule for periodic cleaning o:f the interior and exterior of'the
building thai;.will include the f'ol1oving:

a. Inspect, wash, and clean washrooms d.ally or mre often ifneeesaary.
Make sure· that soap and towels are on hand a:t all times.

b. Clean the floors of the bakery ail the end of each b:read run.

c. Clean bakery windows at :regular intervals. .1Iindows and dOOrs.t;hat
are f'requentlyopened in wann wea:ther must be e.quipped with screens to keep
out fiies and ather insects.

d. Store ingredients on skids to facilitate cleaning, to allow air
circulation around the ingredients, and to prevent the deve10pment of'. in
seet-breeding places.

e. Wash interior of valls and doors periodically with hoot vEtere

f. Check exterior of bakery building .for cleanliness of" ground around
building and for security of all screens.

g. Do not use any disinfectants or inse:cticides 1:hat are poisonous to
human beings or that might 1mpart 01'1' odors to bread. store too necessa:r:y
dis:Lnfectants or insecticides in a separate storeroom mray f'rom the "bakery
supplies.

Insect Control. The :following preventive or eJ!."tenninative proeed:ure is re
commended for insee-t con-trol:

Prevention.

(1) Screen all doors, windovs, andve.o.tilators wi"th ordinaryvire
01' not less "than 18 meshes per inch or with beavy copper wire .of' l6mesbes
per inc!:. Be sure that screens open outward. and are kept in goOd :repair.

(2) To prevent the entrance of crawling i.nsec-ts, seal tightly-all
cracks or other openings in bakery floor, walls, andcelling. Be suret<>
close-tbe openi ngs through which the piping for plumbing or o-tber faeill:ties
enter "the building.

*See glossary, page 53
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(3) Cover a.ll noor drains v!'th a metal grating. If' the open:! I1gS
:I.n grat~ are large enough to admit insects, f'ace the bottom of' 'the grat:lrt&
w1:th metal screeId.ng.

(4) Inspect ins:l.de oj; all incoming bags .and coDta:lne:..--:: f'or insects.

(5) Inspect materials :in sto=sge room f'requen'tly" and remove all
infested materials immediately.

Extermna:tion. Insects may be exterminated.by 'the use of d1s1n.tectats,
insecticides, or fumigants. Disinfectant solutions,. when used as a. vash tor
vall.sand noors, often prove effective for the exte:rm1nation of insects1n
bakeries.

Hoden:t Control. Rodents not omyeat coS'tly bakery i.ng1'eC1ents .and
manufactured products but also create a pot.eIrt:l.al danger to CODSURrB of
thebak.eryproducts. Rodents are dangerous as t1"8lllsmf.tters of yellow 3aun
dice, typhus, food poisoning, and tapeworms or other inteS'tinal parasites...

Prevention. To .prevent .the entrance of rodents, seal the b8ltery
tigb1;1y and keep it .• well cleaned. Examine all 1ncom1Dg. 1Iigre<1:ients to
prevent the entrance of rodents intb1s manner.

Extermina:tion. When preven1;:i.ve measures f'ai1and :roC.en~s ge-t :l.nside
a baker..v, they mus't be exterm:ina:ted.

The :requirement for, the cost of, a sat'ety program1n a be~~ry CaD be j\Wt:l.
f'ied on eitbereconomic or human:i:tar1aD ~s. SoDe of' the economic reasons
are: reduced labor turnover, less machine shutdown time and less repair
cost, and less labor ti.me lost through accidents.

There is always danger of acciden't and injury-in a. bakery i:hrough.bur.Ds, mate1"
ials handling, and accidents caused by~ impropar use of machinery. Be.cause
of this, the manager should take action to brL!:6 to the attention of each eJII-c
p10yee the importance of safety precautions and prompt firs-taid.

In general., the equipuent. manuals that .are .usually furnisbed llith each macbjne
contain guidance for the operator to insure ms own safety, and these .·manua1s
should be made available to the operators. The most crJ:t:i.ca1 instructions
for operator saf'ety should be disp:L~ as warning signs on or near. the JDBCbi:ne.
Some ·space provision should be made for a first aid room.

A .fire brigade should be established and each member. trained as tobis resp>n
sibilityin case of fire. Fire drills should be conducted perlodical1y.
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In addition tomanuf'acturer' s mm:mals mentioned above, there is a lar,geOOdl'
of saf'ety literature to guide a plant operator. :ibe lJ. s. Im~l 5atetl
Precautions7 OP1iAV 3J,.PJ., is avallable through the Gow:"'Dment Printing ·O:f'f"ice
and contains valuable gu:1dence in the safE" use of most 1:D8nttf'ec'turin~~tools..
Industrial Accident Prevention, R. W. Be1nr1It:b, i-icGrav-Jf..ll1i':i!ook Co,.,~rew

York, is a st9.DdaJ."C!'.ext on too principles and tecln:!que_ of' indust:r:ia3L
accident prevention.

BeC8"JSe a bakery 1s '\ bigbly .mecbanized establishment, the handling,t Pl"II:'.:>-'
cessiDg, and distribution of: materials and products present DSny ha:i:a1"ds 'to
worldDg personnel. Tberef:o:rel' it is imperati;ve f:or each ber.ery JI18:ve a
cJ.earJ.y defiDed safety pl:Qgr8J.n in operation. If' good sare'it;-J' measures are
initiated and ca:re.f'u1.ly observed, 'there viL. be no interruptions in produc
tion or any loss of: man-hours. through injuries 'to personnel. luI bla:ke1"'J pe1"
sonne] should undersi;a:nd end memorize all r-.lles of' safety 'that aJ:>ply to, eWI":!I
piece of bakery equipment as veil as those precautionary rW..es that· apply to
the daily habits of tbe bakers tbeJllselves ..

Safety Prognm

The followi.ng list of safety :measw:es :Lspresen:ted as a gu:lde in. se't'tiDg up
a saf'ety program.

Organize a safety commttee and 'take an. active :interest in t:I:1e COJlllro

mittee 's work.

Hold sa:f'ety meetings o:rten, stressing tile ..i.m.POrtance of o"bey1ng all
sa:f'ety regula:tions or rules.

Encourage personnel to prese."'!t saf'e'ty suggestions.

Disp1.q saf'ety posters in advantageous places.

Train all new bakery personnel, empbasi.zing "th.d: f'ollowing points re
garding accident prevention:

(1) Ssf'e practices in regard to SJeCi.fic hazards of' too job.

(2) 11le use of' provided saf'egwudsi.

(3) '!be type and location of' safetly equipment.

(4) ~ necessi:ty for reporting every scratcll or cut for first
aid t::oea'tment.

(5) A description of past accidents ::In tbe bakery to point out
hazards of the job.

(6) Tbe 1JDportance of operating as a 'team in carrying ou:t:a suc
cess1"ul saret,- program so 'tbat the new llOJ:iter 'Wi..ll. be conscious or :his in
dividual respons1bllity :in protecting b1.msell' and his covo:rkers.
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Eqarl:pment Safety RW.es.. !n the ovend' prod.uetion of breed" there are Spi!.'C"
lfte saf'ety rllles that must be observed by personnel wben pertom1ng each
step in the balr..ing process ..

a. Encourage the eare:f'uJ.. use of kD:i:ves used for open1ng fl.our s,lteks.,

b'O Install covers or guards over :f'.:lour biins and conveyor se:revs ..

c. Cl:"..eck ropes on counterweig..l}ts of'ten and rep1.aee if' Yom.

d.. Install. a safety cutout 0:1 f"'iour chmq)ls.

a,. J'iever clean bins or elevators vr..ne the unit 1s in opera:tion.

f ,. Have personnel SV'eep up an)" spillage promptly..

g,. If hands are greasy, wipe them off 'betfore e:ttempt111g to handle
flour and other inb""1"edients ..

h. 'Teach personnel the proper ret..llOd.s of lii'tiDg~ trocking, and,
handling in,gredients; see that they adbere to tbesie methods ..

i. Knov the physical limi:tatlQ."1S of employees handl.lng f'l"J'Ur aDtl
other in,gredients.1 so that you ·r.LIJ. not expect .more 1;han 'they are capab.1e od"
producing.

j • Establ.ish a rUle that nothing is "to tie carried in 'the shirt
pockets, thereby minimizing the danger cf' miscel.ltllJleOUS objeC'ts falling
L'1tc -the ingreciients.

2. DoUP.)1 Mixers.

a. De sure iibat operator is thoroughly acqu.ainted vj:t!l m.xer eon-
t:rol.s.

b. Bef'ore using m:i:xer, make a carei"ul cl:Ieck 'to see that no one bas
left tools, scrapers, or oUeans in mL""<er.

d. If inching buttons do not have a saf'eguard, install. 'the type of'
saf'ety device on the mixer that:requi:res the operator to use bath banOs on
the inching buttons wbile the bowl is being tilted..

e. Remember that the mi.xer makes a number of' :revo1utions after the
power bas been shut off. rpm s f'lywbeel action is just as dangerous as lIhen
"the mixer is :nmnjng under poller..

f. Do not cut dough loose :from agitator B:n!IS vhi1.e mixer is still
runn::Ing.
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g. When using vertical m1Jcers, al'Wa)"S 8eCU1'e beaters aaa. agl:tato1"$
properly be£'ore starting mach1ne.

b. lIben machinery 1s being 1."epaired, post not1ces 'to keePiU118Ut;h
orized persoDS 3JI8:f 1'rom. "the aacb:Jnery.

once.

3. Dough Tro!gbs ana·FeDleDtation Boom.

a. See. 'that doors of fe1'!ll!D:tat1on room are equipped m:th •btmJJpers.,

b. Toavo1d hand injury, be ext1'eDe1y c;are:tW. 'Wben .mv1Dg •••tlougb
troughs tlrrough tbe dooTS of' tbe fe1'lle1ltatiolll roca.

c.Check 1'ex.mtatlonX'OOm doors o:rten 1'or spllDters, aDdsanid
splIntered area 1lIDedi.8teJ.,..

d.Be su:re 'that casters on clough 'tmugh.s are perf'ectly mundand
rotat.e easny·on f'1.oor.

e. Keep bakery :f'1.oor in· i;bebeS'tposs1b1e et:mditlon..

4. Divider.

a. Make·oo adjustJEnts other"tban scaling· ad,JustIIeDt. vlIUe .ll.'Vr:I.de:r
i'1 in operation.

b. ~r cllJab on d:l.v1der 1;0 makeadjuS'tlllen1;s.

5. Bounder..

a. Cl.ean -tbe .l.'OUDder vben ·it is no~ in operation, because.·· scrapi.ng
'the inside 01' i;be rounder wbi.le it is :rmmi.ng.1s 01"ten l1a.:M on the f'~rs,

and 1;be dropping of a scraper can :ruin a macb1ne.

b. .Be extremeJ.y ca=re:f'u1. llben .extracting "tlougb.. doubl.es" f'rom..-t.be
rounder.

6. P1'oof'er.

a. '!:f"dough doub1.esn reach the proo:f'er, let 'tbeJa pass 'tb...~.
lIever reach. m and attempt 1;0 remove tbem. by band.

b.Shu:t down iD:teruediate p:roo:i"er"to dean. out SJ:rT. dougb.piece:s
that. might haYe stuck 1;0 pX'OOf"er trays.

c.Pu:t covers or safeguards 81'01ll:lPl gears" chains, and sprockets.
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7. Mo1ders.

a. Do not attempt 'to dean roll w1:th a scraper vh.Ue Dl8Cldnels
in operation. It is much easier and safer 'to reraove bm:1JeDe4 c1DUgb.w:l.th
trougb grease.

b. If' extender 1£ driven by lIlO1c1er, 1.JIIProv:I.se a sa;f'~ tor
+--he extender.

c. Keep f'1ngers out of rolls.

8. Bread Packs.

tion.

c. Bepair 8D7 broken 111MB at once.

9. OVens.

a. A1.vays use proper g1.oves and pads 'Vilen unJ.oaiIing 0'Il"'eD.S.

pans.

e. To avoid e,ye injury f'roII ste811 aDd heat at "the O'VeD door, ~~

sure that all persmmeJ lm.ov the proper·Ethod of: tum1Dg 'tbe beal1d:d.le
:reecbi ng :In:to the .oven· for a strap or pans.

1.0. Slicers.

a.. When cleaning kr..:1ves.1 be sure 'to r~!p "the slieer. .A gl'l'OO. pJm
tect:ive lDeasm:e is to ins'tal.l. a sa:f'ety device matt sbtF...s off "the macbiDe 1iI!Jie:n
the door to -the bl.ades is opene(i.

b. Furnish covers or safeguards :fC? :::;;xoclretvheels, chains, ~ars"

and other hazardous moving :parts.

c.. Never adjust slicer ~.e it is in l!IJDtion.

d. £ock starting switch wben repa.i..ring sl.ieer.

e. Use a broken loaf' to push last loaf'~ slicer.

f'. If' stale bread is available, run :it tbz'ougb knives after Clean-
ing them in order to :remove excess oil.
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ll. Wrapptpg Macb:1ne.

a. Never dean vrapJJiDg mseh:1:ne vhUe it is in :motion.

b. Use thermostatic,all,. controlled beating plates.

e. Er:tend control lever so tbat _chiDe can be s1iopped :t1.'Om rear.

d. Use pUot lights .;to shoY whether or not resistance cons are
hot.

e. Keep fiDgers out of machine vh1J.e it is r nnn1n..;.

f. Improrlse er(y safeguards that vil.l. :reduce hazards of 'this ......
chine~ becausetbe wrapping lII8Cbine ranks firsit in bekery Jll8Cb1ne17 accidents.

g. Supply:full and proper operating 1nsitruct1ons 1;0 a DeY operator.

12. Boxes and Trays. :Be carefUl. wben b81udJ1ng boxes aDd tray'S to prevent,
dropping tbem on the toes.

Personnel Sa:fety lJints. Observance of the fol..low::1Dg saf'ety' suggestions con
ceming indiv::J.dual mowmen:ts of pe:rsoune] in the bake:r;r v1ll greatly 1.'educe
the accic1entrate and 1ihereby strengthen the qrerall bake:r;r ope:ra1;1on.

1. Keep your mind cn your work.

2. Watch where you are valJd.ng.

3. Learn to 11ft properly.

4. Report any unsafe condi1iions.

5. Read and beed safety signs.

6. stay clear of' moving _Chinery.

1. Use 'the right 'tool. :for "the job.

8. Keep al1 saf'eguards in pl.ace.

9. Keep your work area clean.

10. If injured, get first aid promptly.
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CONSERVATION Mm ACCOl..JNTING FOR LOSSES
IN :BAlCl:NG 01:'ERATIONS

Records

A suitable sys+..em of records and accounts in a bakery points out the various
factors 'Which enter into production losses. One man should be placed in
charge of all. ingredients and materials used in a bakery and bf;Ud account
able for the stock at all times. Usually, the baker in charge of the shop
1s the man to handle the job. The duty of the baker is to veri1"y the weigbts
or quantities of materiaJ.s that ere received to the account of the bakery,
to keel> a record of all materiaJ.s witbdrmm from storage, and maintain a COIJo

tinui.ng inventory record.

Other men in the shopsbou1d not 00 penuitted to procure a:rr::J material except
through "the baker; this is a sure yay of' material check. When starting a
system of controlling materials in the bake shop, an inventory of stock on
hand should be taken. Therea:rter, all materlals received from the store
room should be checked carefull.y at the time of receipt in order to ascer
tain any possible shortage and make SU1'e 'tbBt 'the amount of each mater1&.l
charged for actually represents the amount reeeived. :By keeping a continuorus,
accurate record of al1 materldJ.. received and dispensed 'there v:U1. be a per
petual. inventory record of material on band at a.l1 times.

1m actual physical :inventory of all material on band including the f10ur 1D
'the shop ahoul.d be 'taken wreekly or monthly. 'T.b:1s sooul.d agree v.ltb -the per
petual inventory record after·· the physical. inventor,:r is taken. If' -there is!
fJ1J.Y difference between the t~, it ind:icates a loss or 1eakage llbich sbould
be checked.

J:nven'tory Shortage

If' the shortage noted in flour o"t" other ingredients cannot be accmmted for
as nor.ma.1. sb.riDk.age then it must be investigated :from the angles or debya,ra,..
tion or evaporation, improper scaling, pilferage, or error :in recorded en1;riefll'.
In the event that 8EJ' loss in JlL.Ij.terial can be attr1bu:ted -to actua.1. spoUage
during storage, this loss should be :recorded on -the stock records. If'hat the
cause of such spoilage and loss can be :recogn;1zed and corrected. is important.

;tng1'ed1ent Conservation

Normally, vben careful s~aiing 01' ingredients is prac1;iced, tbe baker v1ll
have a ~ia.ble record of supplies used. See figure 8 :for a "typical. record.
:form. There are ingred:ients used, however, -that are not scal.ed into "the
dough, such as f'l.our used for dusting, grease used fu grease 'the pans, and
-the trough. grease used on the 'troughs • Normally, t1trl.s latter group of' ingre
dients is nat weighed direct, so t1e CllS'tomary prac1;ice is to detel.'Dine 'the
a:moun"t of" "these ma:teriaJ.s used per day and eaJ.c:ulate into the J;1ercen:t8ge of
the dough processed. Experience has sbmm that good operation vill hoJ.d tbe
use of these materials 'to:
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Causes for Shox:tase in Weiglrt of Doughs lIhen Mixed.

1. General. ibe causes tor shortage in tbe we1gb;t of c10ugbs 'Wben :m:txed
ean be treced to several d.:i.f':f'erent things. li}um 1ihis occurs it is up 1;0 tbe
person in cbaTge to locate 'tbese cl:!.fi'erences. The 1"1ncUng ot' tbese f'aets is
a sure Y8i'J' to econom:i ze in 'the bakery and econo.m;y is stressed "throughout the
coDmd.ssary field. The job of' the conmlssaryman in"tbe bakel'7 Is "to QcoDOJD1ae
:in every way. Some of' these shortae;es in 1ibe -weight of' dough when JId.xea al.'e

'tha1; dough JlJB'8' be 10S't in cSJ:el.ess cJ.ean1ng of" "tbe m1.:xer; sca1.es al.'e def'ec
"t:l.ve; loss of' we:l.gh.t' 'through f'ermentat':l.on; caTel.ess sca}:fng of' :I.ng:red1ents,
wb:l.ch resutts at 1i:tmes in -the use of' ma:teria1.s no1i accounted for by "the
:record; cri.pp].es; or leftovers.

Pa;n grease ----------------------,------ 0.5 to l.~ of dout"'1 we1g1Jt,
'a'ougb grease ------------------------- 0.5 1;0 1.1J of ~, weight,
Dt1st1Jlg fiOU%' .-...----....---..- .....- ...-----..---....--- ~, or dotIgJ:l 'Ve,1gl1ti

Excess1:ve use of' these su.ppJ.emeI1'ta materials :1.8 :in part l.ost" and' wa;t:ls
JlOt lost :l.s 'to a l.arge exten1; nat ve:l.giled out wben scaling 'the' pieces.. '!!'he
operator :lmpa:frs 'the extemal ap];learance of the p1't)<1uet, by'vay ot grey crust
streaks and b1otcbes. By careful. observation and investigation ot varJ.ous
doughs end 'the conditions under vtdcll band1.ed" a baker shoul.d lmov' ineacb
case just wha't y:I.el.d he is en1iiUed 1;0 expect. If 'the stock records are
JIIEL1D:ta1ned accu.ratel.y" but the y::lel.d of usable, baked goods produced :t"rc:aD' the
raw materials used is belOW' st8X1dard" the baker shoul.d recngni ze '"tllz ,tact
by cia:Uy inspection of the dOugh reports and other records" and im-est.1gate
the underlyiDg cause of "the condition. Care1.essness in bend] ing 1ngt'ed1ents
v:Ul. cause losses ot material..s 'that shoul.d not' occur. Sources of'suclllosses
are splllage in storage and handling" losses f'raIIl f'lour handling eqUipment,
8lld incompl.ete empty1:ng ot material containers. Inasmuch as eacll indirlduaJ.
clough shoU1.d be mixed acco1'd1.Dg 1;0 a de:f'1nite f01'lllU1a" the veigbt or the dQuglJ.
out, of the JD1xer sboul.d agree cl.osel.y with the total.. weigbt of' the 1ngt'ed1ents
in the f01'Jlllil.a provided au 1Dgred1euts are careful.l.y weighed.

A f'J.oor scale JJJB.y be used 1io weigh the dough direci;!l" after 11; 1s m:lxed. ,Die
1irough :in vb:1ch the dough 1s 1;0 be pl.aced'1s first ve1gbed empty. The t':r;Oug1:l
contmn:ing "the dough 1s tben velgbed and the difference be't1reen "these wo
veigb:ts represent's the weigb:t of the dough.

2. DolJBh Particles Left in Mixer. There lD8iY be tiny particl.es of'. dough
retained in the ml.:xer; this 8DDun1i should not be appreciabJ.e, pl."OTided 1ibe
mixer i.s pro:Perly cleaned and scraped when moving dough into the trough. Wben
the wei.gh1i of' 1ibe dough out of' the mixer shows an appl.'eC1abl.e cli:ff'enmce in
weiglrt :f'ro:D. that shown in tbe dough report" it is l1ke1.y tba1; there hasbOen
a mistake in weigbing the ingredients or in recording those 'Weights on the
dough. report. Some1i:iJDes the full. amount of vater speci.f:ledin the f'o1'mlilas
cannot be used. without undue slackening of tbe dough. The fo:rmul.a should tben
be corrected accorrUngly.
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Figure 10. Flour Scale, Elevator and Dough lfi.xers

3. Scales Are Defective. Improper care of scales and weights is another
source of' invisible loss. If' these pieces cf' equipment are left unclean and
f'oreign matter is allo"Jled to acCumulate, tbe"1CtuaJL amount of' ma:teriaJ.. being
weighed will not be correct.

4.. Loss of'Weight Thropgh Fermentation. Loss 01' weight of' dopgh in
tropgh occurs thropgh f'ermentation loss and evaporation losses during the f'er
mentation period. If' modern nethbds are used, true 1'ennentation loss .. should
not exceed l of' 110 01' the weight of' the dopgh. The evaporation of' moisture
f'.:.'Om the dough during the :fermentation period in many cases is greater than
the -true f'ermen-ca-tion loss. If' the -tem:pera:ture and humidi-cy of' "t,he· dough :rClom
are adequa"tely controlled, -Chis evaporation loss should be practically el:i.m
inated.
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5- .Cf\:l'eless SCaling ot: Ingred;1ents.. If "the ac1iua1. number of pie~s
of dough frol1l 8lX¥g1ven 'batch :is less -than ca1cu1ated" -the possible .causes
shoul-dbe 1nves-tigs;ted. Possible causes cou1.d .oc .-that •dough ·1s left.fn
-troughs" chute" or d1vider;dough is damaged. and lost. in dividing and
scaling; o'!"over-scaling of dough pieces.. If -the scaling -weight is below
sta.ndard,,-tbe~vUJ.. be an appa:ren-t gain in -the number ot" dough uni"tsse
c~.. SUch a condition is.in no sense· an atlvantage and should be cOrrected~

6. Cripples _ If due caution is no"texercised, dougbloaves a:re.sODE
times· crippled in the JOOul<tlllg. mach1De or dUring pann:lng :in asimUaJ."way
to those produceli during .d1T1diDg and scaling. Loaves arecr:l.ppled1n other
ways such .asdamage in -the proof box" during baldng, or :in -too wraP:Pfngpro,.
cess. Wa'ter cr:l.pples the loaves :in -the proof' box; excessive humidity causes
this. During -the baldngprocess loaves are burned and becooeunusable.
Loaves" wlrlle being wrappedge-t crushed and becooe a -to-talloss. :uoavesare
often crippled during baking by being burned in "tbe.oven" or by ir:rt!gular
bursts 1.n the oven which :resu1.-t :in ae:formed, unsymmetrical loaves. .. ••.•. Oven
cripples can be avoided b3~ proper -regulation of oven temperatu:re and steam
andal.so by mainta :ln1ng thcprope~'condi-tion:s dur:tng Pan proofing. The '!is
one accountable loss during .-the bakingproce:ss which· is called oven loss and
is app:roximateJ.ylfY1,. For example:. A loa.:f .cf bread. is scaledtW'entyounces
beforema.ke-up" "tbenlIl)u1.ded" panned" proofed" and baked orrin the oven.
When "the finished loaf comes out it 'Will-weigh approx:imate1.ywo •ounces less.
This loss iSBCcountable in beldng and must be considered vben figuring. the
amount of pounds of bread that will. come out of a g1ven dough.

Perfection. Is Practically Unattainable

A bakery :l.s not 1oc:1/J ef'ficien-t, and some losses are bound to occur even .:in
the best regu1.ated shops. The important -thing is "to discover all losses when
they occur, ascertain -the eause.1 and -then take necessary stepsi:;o reduce such
losses "to a. minimnm. other va.ys ;;0 a;;i:;a:in near ·')er£ection are:

1. To maini:;ain clean· and accurate records.

2. To use manpower ef'ficiently.

3.. To spend ample tilDe in trainjng and educa-tion 0:fpersonne1.

Thexeare several points -to keep.in mind in order -to cut "W8Si:;eto
in a bakery. These points are:

1. There must be a :reliable person responsible for keeping thephysieFd
and perpetual inventories which cover mater:i.a.ls received and disperr:~d.

2. To ~her. -there. are two types of losses :I.n 'taking and "tbese are
no:mal and a.ccouni:;able losses.
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3. To remember the evsporat-ion loss whil.e the products are .1nstorage
and duriD.g :fernentation and that the proper control of temperature andbuJD
-idi:ty w:Ul cut the evaporat-ion loss to a miniDDIm.

4. That there are losses to try toel1mi.nate,such as scaling losses,
cripples, and handling and distribution losses.

All these causes, when eliminated, create a well-run and econorv-wise bakery.

A small bakery" built 8I'ld operated according to the assumptions made in 'this
study, vould bea pro:fitabl~ undertaking.

There are sone determinations, ho'Wever, tb.a;t should be .made before a.·dec1s1on
is reached to build and operate such a bakery. ADDngthe necessary determ1na
tiona to be made are those nth respect to the following -items:

MATERIA.I,S. AND .SUPPLIES

1. Are the majorii;y of materials and supp1..ies available. locally?

2. Is the local. material. market compet-it-ivet

3. Are satisfactory del.ivery of local. materials and :flom- assured at
reasonable prices?

4. What materials and supplies mus't be impoJl"teo?

5. Are they a.vail.able in world markets at competi'tive prices?

6. 'WOl.il.dpromp't delivery of imported materia1.s and suppI.ies be assurea~

so that large inventories vouJ.dnot be required?

MARKET FACTORS

1. Is 'there already a demand for the product?

a. Who are the princiPal. customers? (Individua1.s or institutions'll

2. How is demand :for the produc't now satisfied?

a. By local production? If' so, what is -the voll.1m;; o:f annual. pro-
duction?
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b. 'Whst percen:tage of consumption is filled by local. proc'iuetion?

c. By imports? If so, what :l.s the volume of ammaJ. 1mports"l

d. What percentage o:f consumption is met by imporr:;s?

e. From what areas are imports derived?

3. What is the estimated annual increase in local consumption over
the next :five years?

a. How 'Were such estimates made?

b. By reference to o1':ficial figures on population gl."OVth, fam:l1..y
budgets, imports, etc.?

c. By consultation vith trade or industry, m1nistries, associa.
tions, bankers, commercia.1. houses, wbolesalers, retailers, industrial eon
SUIl'ers, etc.?

4. If the product is already being manu1"actured, can tbe exis1;ing and
es1;imated :1'utu.re lOcaL ma.rke1; absorb production of' tbe new pJ.aut without
pri.ce-cutting or other disJ.ocat:l.oDS?

5. liouId -the es-t:imated saJ..es price and quaIiiiy o:f "tbe DeW' p:roductmake
it competitive vith an imported. equiva1.en"t? ..After adjus1;ing cost: to local
conditions, is the estimated sales price of -the produci; so high that tariff'
protection is necessary to :protect it from im;ports?

.1. In calculat:Lng costs of "the product, bas: adequate al.1owance been
made for the expense of a sales depa;rt:.ment, advertising, and prolIDtion -that
might be required?

2. Do marketing and distribution facilit:l.es for~ product ex1s1;?

a. If' no't, can 'they be set up?

b. lfua't 'WOw..d it cost to do so?

3. T,1:tJ..l the product be sold to:

a. lfuolesalers?

b. Retailers?

c. Direct to consumer?
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d. other industrie~?

e. Government"'

:ECONOMIC FAC'IDRS

l. Hov much foreign exchange (and in what currency) :l.s required to
import machinery" equipment and supplies:

a. How much foreign exchange (and in what currency) is required
for annual interest payments and moortization of any loans contracted to
import machinery and equipDmt, or for p~nt of royalties and technical
services'!

b. How much foreign exchange (and in what currencyJ is required
for annual import of raw materials and supp1..ies'l

c. What are estimated annual foreign exchange ea.rnint:;s and in
'What currencies?

d. Has caref'ul. consideration been given to the possibility of"de
preciation in the foreign exchange value of the local. currency?

e. Has ca.ref'ul. consideration been given to tlE possibility of"
import controls" or restrictions on availabilities of f'oretgn exchange nec
essary to operate the business?

f. What benefits would the new business bring to the econ0Btlf in
the use of local raw materials: in employment and in technology?

g. Do dependable facilities exist for transportation, power" f'uel"
water" and sewage?

(1) If' not. can existing deficiencies be e].iminated satisf'ac-
torily'l c

(2) What would be the cost to de so?

PERSONNEL

1. Is there an adequate skilled labor supply of bakers and helpers
near the plant location?

a. If not, how can the problem be so1.ved'l

2. Can the problem of trainjng competent manageDen.t and b'Uperv:l.sOry
personnel be solved?
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a. Also, the training of ::;killed ~abor?

b. Is technical. ad:vice ava:Uable in the locality'7

c. If not" where can it be obtained and 1Iha"t. v::UJ. it cost?

1.. Do existing labor lavs" government regulations, lavs and taxes
favor establishment of new business?

a. If not, canexis'"'.;ing obstacl.es be removed?

b. If so, how and when?

1. Technical. adv:ice on se1ection of' mach1ne:ry and equ:i:p1DE"nt.

a. In se1ecting the machinery and equipnent for i;be nev plant,
have reputable and compe'tent engineers and 'techni,cians been consUlted?

b • Have they been asked for advice on t1le DlnTt s:uitable types or
ma.cb:inery and equipment for the proeess and local.tty!

!(~. Have they careful.ly compared costs Ot~ various suppliers?

d. Credit tenDS of'f'ered purchasers?

1. In es1:;i:mating the cost of' the project, has caref'uJ.. consideration
been given to:

a. The effect on cos'ts of' delays in cons'truc'tion scbedul.es?

b. In delivery and installation of machinery and equipment?

c. In import of essential raw materials and supplies!

2. In calculating cash nov and working capital. requirements, bas
careful consideration been given to:

a. Maintaining adequate inventories of raw- material.s?
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b. Supplies and spare parts!

e. seasonal. :fJ.uC'tuations in -the bus1Dess1'

d. The t1JDe required to 1iqu1date credit sales to eustc:lErs and
bad debts!

e. The period ne~ssa:ry to get the plant iDtop:roduc"tion?

f. C&sh required to amortize its principal. 1oans!

3. :I:f'iobe ecoD01Q' is in a period of infiatlon, has fUll allovance been
..ae for the in1'J:aence of ris1;Dg prices and wages on the cost of 'the P1'O~
tmd on vorld.:Dg capital.~s!

J.. lIas:11o been poss:1bl.e to make a.rrtUJge1IIeD.ts vi.th l.oca1. baDks to f'1mJDee
sbort-"ttIIe 1lOJ."k;lDg cap:1"ta1.~s 0'£ thebus:1Dess?

1. Has a definite p1.an "to finance the pmjed; been lIOrlted out?

a. Is sufficient capital availab1e 1ocally?

b. :I:f' not,wba:t is 'the p1.an to obta1n tbe :required eapital.t
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BOOKS AWD PERIODICALS Olf BAKIlfG

Conwrslon Factors and Tecbn1ca1 Data f'or"the F'>Od Industry, Harrell tmd
ibe1en, :B'.zrgess Pub11shing Co., 426 Sou:th 6th st., M:i.m:IeapoJ.1s 25, M1DD.

Baking Science and TechnoJ.ogy', E. J. Py1er.1' S:1ebel. Publlsb:1ng Co.,
4055 West Peterson" Ch:l.eago, D.J.1nois. Pr-ice tlS.OO

Baking in Amerlea, V. G. Pansebar and C. C.. Slater, .Rorthvestem Uni;ve:rsi't3r
Press, E-nwston, Illinois. Price $15.00

Periodic81s

Baker's WeekJ.y, 71 Vanderbilt Ave., JIey York 17, l'ieV YaD:
Bakjng Industry, 105 west Adams st., Chicago 3, JJljuois
Bakers Review, 625 Eiglrtb Ave., JIey Yom, liev Yom

The services of' prof'essional. ~-Deers are desirable in 'the dengn of tbis
bakery, even 'though the proposedplan:t is $1I8,l1.

A correct design is one vh:ich provides 'the greatest econ~ in 'the i:ttt'e:st
ment of' :t\mds and eS"tablishes the basis of' operation 1;ha;t vill be mst
prof'i'tahle in tbe beginning and vill also be capabJ.e of' expansion ri:tbout
expensive alteration.

The 8dd.l'esses of' prof'essional engineers Yl10 specialize in illdustrJal. design,
some of' Yhom JDiIi:~ be v:iJ1jng 'to undertake such lIOrlt on lov cost p:t'OjectsoftJ.""o>
seas, can be seo;.:"ed by':re:fe::ren.ce to 1;be pr.ib11sbed C&J:ds in varlO'US eDglD
eering DJ888Zines. They lII8iY a1.so be :reacbed"tbxougb -their na:tiouaJL organi~

tions, one of' vh.i.eh is the

Jfa:tiona1. Society of' Prof'esnonal. EngJneers
2029 K street, lforthves"t
Vasbington 6, D. C.

Manufacturers of' industrial eqnipeIt eBIP1-oy engineers :r_U1ar v:l:tb. tile de
sign and :t.nstallation of 'their speciaJ..ized products. 1!Iese WlDuractu:xen
are usual..ly vi]] jng to give prospecUve~ 'the benefit of'· tecmd.ca1.
advice 'by'tbose engineers in aetenDning the sui:tabill.V ot 'tbe:tr equ1~
in a:t:J.7 proposed project.
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.ADer1C8IlBakers Assoc1.at1oD, 20 lIorth Wacker DrJ:ve, Chtcago 6, D.1.

AEr1can :r.nsti'tute of liBk1ng, 1100 East On'tsrlo st., C1d.~1l,Dl.

AssociatedBe~Bakersof .America, 735 West Sber1dan lbad, ~"

Bake17 Equ.1paeu:t Manu:f'acturers .Association, ;ll fifth Ave., 1Iev Yom ..rr" 1.1'.

BaldngIndustry San:i:tation ·stanaaras CODlIlf:ttee, 5ll F1:ttb Me., JIeV ·YOlt 111

Quall:ty' Bakers ofA1le~ca, 120 wes1; Jf2Dd st., Jlevror.if... ft. Y.

~ Amer:1C81l Soeie'ty of Baker.v Engineers" 121 West Wacker DrJ.;ve,

V. E. long Compmy, 188 Vest Randolph st., CJ:d.C8gQ,6, nl.

!!Ie bake:r,y eqQipaen1; DBD.Uf'8c"tur1Dg ;!:ndu&tiJ:7 is 1118bl7 de-.e1oped GIl apedal
±zed, and "the en:ti.re l..is't or wmuf8C'tm'ers or eqm;pIaI1t :ls "teo.exteDSi:we to
be:reprodueecl hexe.A. eow of' such a 1:.i.st can be obta.iDed :.f'.n:a·uae .. 1leke\l7
Equipment M9nuf'aei;wr"oers Associ.a"tion" 5ll Pi.f'th Ave., JlevYork, B. Y.
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Buttei' 4:1'Nm
f:rclIrItIlnc.

CarboBated
........fa

(~ard8'JlllOJll _

~
suptr.

lCIrin _ CIIl:ItI!l' ClDftI'IDI'ct ttIIIl ......
ben7.

Bran .1dDD •8__ .... coatabIlq: ...........c

ft8taIe ol1laa.
Brftd ~,....~ tenD. f.-.. ....

__otloar• ..-.u.~Id:'
ad DraoM. ... lea".... bJrtbe Sci
doIlot.,....

.8J:'N4 doaP•..•- "I':Ie 1IJtIJUed of JDpedleetil ....-1iI
fiO.ue,....

..4 raulb____ Dedatlola·fNIa 8ItUdanb otped.~

uoa" to ael~fado~

JD tile ofproda1cdoD ot.....
BUD1I- . Small _PM of brad •deaIb,.. .

U- sUPUJ. eweeteDed 01' Jlawred..
BuUer . Pat obtatDi!!ct bJ'. dI~.sweetOl'Mar

C'I'C&
Bleb. Q1k"OOked... fIoetjllll" ."-1

powdeftd tIQIU'. batter ••,,""'..GtJIeIl"
~.aod ~hlppeG to. a pWtIc
eoDdldoD.

Butter JloI'ntII • Buk ft'_ doaP eut,._.~mce
IIonIs.

B2tter~__ CUe made from lIJIOI!P abbatt.to
whkll ~entacIlU betmaddetL

BuUenrotcll A flayOl prodUftd b7 the lUlil!l.of butter
and broIm su,pr.

COe A produet obts"" b)' ....JdD, .....v-
ened aDd .Ilort~edbetter eont!IltdIl.
dour. supr. flIlIlt..... mIJk. llQUid.
daTOJ'iDC, !IborteuiJII!J',aDd a· lE'aYell;
iDCaput.

CUe fallllltll_____ ~tiomI from tbe .:!>taadarda _per·
tediOJII fttn' tbe tnw of C1Ike.

Cab maclriue___ Mae-biDe with Te'rtleal .,lll'1taton. ope:r
_tiDe at, dWflut~ .\1M. fQf
mi~C'iPe' iDgrKieu'••

~J baDs__ SW'H't do.p~ baked ID ••~
110.

DqSQPr be'atf'd witb ~1N!~aut~iJ'rillr;

QDdJ malted aDd dark in eolor. 1ISC!!d
for ftaTt'lirlDc aDd eoloriDg.

CarboIl~drates__ SQpn aDd ISlcdies 'lIedll'e:ddde4:J
from hails aDd v~bJe~

whicll eontalD set aIOO11Dtsofearbon,.
byd~ 041. oxYp'lJ!.

Carboal diositk- _ A eoIorlesi!l,. tut~ edible gas••. ob
tamed dnringfermentation orlmm III
oombiDation tJf IillDda 041 aeid.

Leaveo.iDg ligent made of .\Imm:'ltDialiUld
eadK. :e aeid.

seed or nElllat IDdiaD.ee PiaDt11ili!d
for 1Ia1'orilJ5,.

QIseIn TbepriDftpie ai~IOO8. or.· PIOtElin
putofmUk.

C'bee!Ie' eaR Either a sbell made fl'OllllS1li1eet.01' .!rt
doo&b ith a !IlliDg of~
ebeetre•.eas... and .mUk..·.orabaUK
base with .1111. of (m;..,bined dJeeIe.
....aodmDlL

ChoeoIate-lIS- 1"air17 crisp ••drop t'O'. !desftaTored wiith
clloeoIate.

Clmunnon The ftromatie bark of certain bees of
tile la1U'el family. pound Lld1llSE'd!U
• splee 8aToriDg.

Citron "l'besweetened riJld of tIIie fndf..

Boston bro".m
bresd

AlbuOlE!D_. .• , _
AlmoDd put.. _

Anpl food eake.

GLOISAaY Of .AICMG· ....
.Ab8orptJoo__-,__ A tak!Dc iD or receptJoD, ~ III01ee8IU 1kaL _

aDd/or pbJsIeal aetkla. TIle prG!.
ertJ nf tIoar to ab80rb ad bold
UqulcL

Aeidlt)' -'_____ 800..,.. or·taI'tDe!III hi a f.. JlINdW.'t.
It ('ODfiSUev, iookBdug Gft'SII t....
tatloo In )'eut dOGl:b& AJ8o. a
fadtir ued _ita fIlOda to peR'ate
ClrboIl dioslde ffll' eake 1••_.

Aerad-aD .•_ Tbetil.'e&tmeat of cIoqh or baUer b7
ebarIlrc ·wltb cas to prodat'e a "oJ..
umell'l~_ white.

.IlimoodlI croaad to JIQte with MIIU·
A ftDe white. tUlli'" 1I"ldIVat 8bortf.I1I.JII.

made of .eg. wbltes. ........ k't'Ol'iDg.
aDd ftoor: UthIa1b". bUed III S taIJe
pan. ..Ao ..;___ TIle ~!e......dae left after

bUJ'lllDc 1DIdter.
Bat!terla .·~ OI'ISDI.... 'f'8I'IoUs .~

orwllldl are Widlawd In fft'lllellta
Uon.aDCI8pOQace of fOOc1..Bake___________ To <lOOk «l'OlISt b)' cIr7 bMt ina~

~ sndl UU O1'eL
Baldug powder_ .\. d1endt'al !ea.-ealDc apat CI01IIIpIlIIld

of....dJ7ad~and~(to
abwodJ molstnre); wllea wet and
heated. dU'hon dioxide Is IdftD .. to
rataedle lMd:t.,. d:arIDC bUIJIc.

Bars___________ CookieS made in obloDg 01'~"

sbape.
Batter • A. "bolllopaeoll!l miXtUre of.tqredieat8

with liq"ldto make a ..... that it. ""
a 410ft ;WUItIe daI.rader.

1IPC1(~htolenllk'e'_ Th~~of doqh to fet'UM!Dt at.
ra'le IlI.oW eDOUIIl to pI'eYeDt ova:ft!l'
menatioa while doagIa Is IJe!ag
mAde-up into. ualts GIl the bewh.

BittcmiL Sman I'On made with ,.. ....... ;
aman mUDd bread made of ··diooch
ra!aed witIl t>U'.bIg powder;.1dJid of
edIp hard bread thia and 8at IIUlde
'\1iith01Jt 1eI.veDlDg.

3Ieeding . Term 1IIJIIlied tDcJoughtbat bas been
eutand left tlJIBellled at tile cot. thus.
permlttiJIC the eseape of leueDfDg
gas.

mend A. mlxtute of. several~ or
pades of aDY lngredient.

BolI . To bubble. emittiDg·vapor. wb_ beat
is .pplled. Boiling t~mperaturefor
w.ter is 212' F. at sea !eyeL

Boiled Idng_____ An icing !!Dade b)' boi~ S1IPl" aDd
water to thread state (235' F.) tlIeD
siowb' adding 10 beateneg whites
with additioDal beatiDg.

BolUng_________ SiftiDg of grvUDd gram to remove
tile braD and ~tlSe )I8.I'tide&

A dart sweet bread (d.lemiea1J)'
leav~ed) CObtaiDiag amoag tt.. , iD
gredleots eommeaLand ~;
steamed. not bated

Bowl Jmife '- A .spatula or4exible doll ed&ed Imite
Ul!I!!d to· serape batter or ".ugh from
bowl6ides.
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The (b''''keaed ulXOOked D1UI of (Vim!'"
bleC'd iqredJeuta for bread. rol.... allid
C'o.,~. Imt WQ1IlBJ1 applied to bNllld.

Special room ia ...bl('1. brad· ito__
are 'Ilii%lI!d

TemJl'l:nltuft" or cloup> at durE'II'li'Dt
l'Ita~ot~...iD~

A ('8It•• fnqUt'ntlJ'\\'Uh a C't"DtE'r. bC)It",
.-deof J'e:ut or baki... J1'O"'Ii'de>\r d«liU.:b
..ad tried iD cleot-p fat.

llUk trum wblrl. tbf- l"'lIltt>r hl'll'llill'fll1' ~.
rumed by dfJl..."

FnliC fn.. wlddl m~.t ot th.. Wf~bllUN
bu~ ft'IlJO"N b$ «l,,'lng.

Adeb,draled form (., }t"lIIl'It
U..ribuC.... ()j' tUm I., ~ouror

011 paIL_ ~"r ."1"10 ~'b lI>UrflU-.
}'!(),.r tlllfdto l'Iift (»II hI J",ulb bllu..mn~

t'quipmt"IIC tl. t'n'lI'1'1d dOllJth fr'IQt
I!ltiC"kioJ:'.

A. 1_ thin l'Ibt.-1I of Ow gllit'" pa,-.h- .ill'
emull Ircdr:tli,

The- p.......-.....,. ..r blt'Ddilllll: h~tht'r rlllr lIlIrllt
\'C'.ln ll'ohUif,lUi ,., illlUt"dI...d", lu pro..
dUt'f a $laM~ mlstu'"" \1bit'b willDt'l1
:M'I*r~tt"IID lI>tilndi~,

Bn-a«l _«It' f ....m ("lIllridlnJ #10111'

00 II t a I D I .IIi It f~l'an.r· p~~"'I~:1

IIlmOOllts of tbiaclnta. ribotlavin, iron.
an" uiadD.

A :'Iub!cl,mt't' produn'tl bJ' liTlalt' O'r!pn
isms whicb bali- tb" fliIO"l'I'f'r to brllbl
aboUt t'baJll~f'S in orii¢'lIullic mllftl!'dllllili'_

t'lUiWft'te-~ (..ullt'd milk fr....... wbidJ.
water 1m", beeoD rt"ID~lI1'd be>tlJrt" iC'lIlD.
mug.

E.~D<r'f' flit fmit:'!' ." ~pii("e!i
daTonalt'.

FllIt whit·1i i,'!!' ll'h.<Io~1 iu f(1JJ{JlfJ flrOOlill:'ll>
a'S tll..-)" 8ft' triE'd in ei~p fat.

Tbfo J"bf'nii«'al t"banges. II)! au uq:IilQk
«"lJmPfJ'und dW" II» adilJ'D lJJi! JiTing&f
~ni1>I!llL'iI1 i y~,...t or bat'tl"'ril'll·~. UlUIIaU,1
prooueiug at ImTf'Jling ~t;.

S~t ~·ft'aDD$. jams. or Je'lUeJ J1UlU~'
betw~D bakf'd· laye-I'S io ('ak",
shaped iDEO ym"'t I'ai~ ~fJiO'Cb.

.\ bllD about fin iJu'l!w:<!: 16m.l:
im'o Wide

.-\.0 ("xtratt. emul".'lJli........ "'l'h~ u."",d
prodm-t>: a IJIN.~Dt tasti".

Fine-I, ground mml'" il:min.
"\ lI!UtSlll' of bl-att"!l eq:. 1I>I1Ii...,

<rru."bE'd fruit.

llaS$ of bt>1ltfll~ and '~lJpr. a;,lin
spoqt" ('ate- betn", .¢beo a.m, i~ addfl1l,

To la, "-"" doogb •••lrer •on to »t$'4"lf,
WIth •edre batter to lift and· tal'.· lI:Itie
baU.., IlID to it,(..U .h. liJ:bU: IUl'or·
p«>ratf' ingrt"dit"DI".

I...... lu..i"'ToiI.... ("Oot4"l1:t ""UpII' ,.inDp.·...JI.

taiDin= • small q.~uulltlt1. of bltger1
simp '\\'bkb hlls 1M~1l rapidly f1i1fllfd
so that :bt>' sm:nr '"T1'stab' ar.. smIlDtl

io sizl-.
In bakhg a fft"ipl" gifing imm'1lIi("Dh'"

amou"lts til be IL'lil'tI. lind thfo ml!'t~Jill'

of prt>(Hu-iin,: th.. 40L...bPd proclOI"t,

Foam _

"'our__-. ,
Flutr ••• _.

Fondant. __ . ,...__

ETapol'tecl ..dlll_

.·ormuht ..

..old _

Dr11ftSl••.•_.
()lJ.l'lUIQt.. ••

00uP tt-mpna
tures.

DouPnut_.•_._.•..

OoDgealing
point.

Cornmeal _
("Aml u:auftir•• _

eta" aov _.... Lower Ifade al14 hlcht'r ••Is ~Dteat

'lour remaining aftn tbe patent Gour
hn bee'n M'parated.

CGeO& A J)I1Wder made from eh(lCOla~e from
which PArt of tbe ("'J<'O& butter has
beE'n exprntlill'd or ...nratted.

Coeoaut Ttk· luid. ttWat of the <'Ot"ODut. IlIhred-
ded or grated.

Coa'ee alIce S,,·f'E't Ye8l!lt IftlTened dmQl'h made in
\'sriOUl'l shap"!. with mUng or top
plq.

Colon Sha~ p.odu<"t'd by the use of d7es.
ComPOUnM --__ Ira the baklq lDdll'ltrJ'. ·eertaJa III1xtm'e8

of fatt aDd oil*-
Tf'mP6ature at wbleh a liquid ellallp'l'l

to a plastic or a _lid.
A roa,.. mfl81 nmdf' b1 griDdID#: ("Om.
SW(OE't mullin ~nt.tD11IJ COrD Gou" or

meal.
Oottqe cl1ee1e- The dralDt4 curd of llOU"'f'd or roagu·

lated milk.
Cream cheet'lE'___ The drained ("Urd cf flOUred or roap.

lated ("ream, pFea@d aDd mised until
Mlooth.

Cream The fat porti!.lD of COW1J mUlt; al$'l a
th~ckened cooked malJS ",t ~ar, egg.
milk.. aDd a thickener ued for pies
and munp.

Crt'aming Thep~ of mixiDg and aeratJinc
ldlorteDi~and another 9OU4. weh 8;jll

sugar or Bour.
Cn>am pies Out' ernst piE'$bavingcream tllilng. u~-

ally topped ••ilh whipped t'!n'8Dl or
meringue.

Cream puffs Baked ptdfs of crnm put[ dough whid!
are hollow. usual.l,y. aned with
wbiPllecl cream or cooked custard.

Cl't':lleent rolls___ Hard ('rusted rolls shapN! into tte!'l
t'ellt&, orteAl with seeds 00 top,

CripI,le .__ A mil'l8bapton. b1U1lt. or othe!"llll'bie un-
dMArable unit.

Crullers I~mr. twisted, baking poriEI' donglmab-
CrustIT'..g'_______ Formation of .dr7 crust Gil surface of

doughs due to evaporation of water
from the surface.

Cup cake:> &"OaU eakesof layer t"J1ke batter baked
in muftin pans.

CUrranL_______ The acidulous ben:r of a shrub: usuau.v
dried.

CUStJlrd A s.veetened mixture of eas and milk
which is baked or cooked over bot
water.

llani."!h pastry__. A fta~\" Yeast dough baTing butter ')!'

sbortening roUed Into it.,
Dates ._ The fruit of a specif'$ of palm.
Date fiUing_____ l\ ('OOked blt'lld of dates, water, and

su.,,-ar.
Diastase An eoz)"me l108Se:S.-uug tbepower to eon·

wrt stan-hes into dt"xtruSE and
maltose.

Ojssohe________ To. bring 2l solid into solution in a sol
,·ent.

Dinder -- .•-\ machine used to .·ut dough into a
d.:si~ siZE' "r wei~ht.

(X.ekiw:________ ."tmC"hing a number of vertil~l impres;
8ioa"l in a dough with a smooth round
stick about the size of a (;(Oneil, or
smaller. Dol'king i.... do:qe :so that
doughs expand llniforml~" without
bursting during baking.
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Hydl'Ogl'oat ,'<1
oil.

GIUCUile (com
sirup).

GlutMl .••.

Hardn~ of
witter.

Ut"nrth __ .• _. _

J4!!'tb' ""'"'ath Arol"ed rtDc'of buie _Nt~ C!QIlI-

taiDlnI' ;IeIb'.
Le~ • Tbesuprofmllk.

lAd:vBaltJoron< Bleh wblte layer db· wttb· trutt.· •••d
cake. Dut flllIq aDd wbite f&II:.

Lerd~__ ~•. R~nderedJIoI fat.
LeaYeaime •• Ba~ or Uptealag 117" ai.lI',.~.. ClI,.

eM (('8rbon dl~lde). Usually. til.
aleRt fot leuellltiDIC '''!'Iinl. dOGlill
or baUe1'Lli ,-81ft orblkiUl'pow'der"

LeVUIo.lle .__ A slmpl.. :[tupr tOQlldin WDf!'J" .aDd
fruits..

Loaf ....._.•_•••• Cue .ked in bread Pd08 o1'llliml1l1lir
deepeonlaioE'nc.

lIaClI'OCliDl' .. Small eoold8 ibid. from e'OC'ODut or _I.
mood putt'. suP1'. and. WIIltn.

)(ake-up_.... .. )Ianual ormt'f'banindroardpulatiooCilt
dODl'b 10 ltrovid.- a desired Mi. and
Jlhallf.'·

:Hall ext:rat"t-__ A l'lirupy liqUid obtaJn.ed. from maU:
£Ash: a prodUd oblainedlU4 a Nnllt
of eonvertlnc thE' sUartbto ngllr.

Naple d.Torinl'_ An nlra('"t of maple mgaror a ldra1il'
or an artiJIdal davorillJit ntract.

Slar.schlllO ArUftdaU, colored and da1l'oredeber-
cberries. rtf'8.

JIarbIe tCake____ Cue of two or thrt"t" (~fJlored batter5
partiaJlJ" mixed.-

Marshmallow .__ A wblte e<mf«tlon of mertncue JDtI:e
conslstl'llf'7.

ManiPllD- ·._ Almond paste used' tor m'lJodeUag. mas~.·
ing and tortf'n.

)I.skinl________ Act of coTE'l'1ngwitb iel. orfrCMtiOC.
)feaL._. CoanriYgronnd grain.
Melting potut___ "J."be tPIIJperalun- at wbicba .soUd.1Je,

com8 alli«luid.
"terlllC1lle -_ A white trotby' mag of beaten fll:

wbitE'fil aDd~r•
.DiddUnp___ Granular p~rtielt>5of tbleo ellidt:l$penn' cot

wb...t made duriog griadiD, ot lb.
grain io tbe milll!l.

Yilk___________ "J."be fluid M'ereted by mammu:v
d8nds of ulllmmalL

.lIoUII(.? meat _ CombinatiCJu. ftlJiQi; of misiJw,.·app.
spi.:...... amid I:Iet-ClOUet.

Mix____________ The eomblued iugredit"ots 9ft a dough~lr

haUl'r.
)!ixing IItowL .-\ COD('8.e.· bemJspberical \.-qnt:"bIeJi:'t~ir

m.i%ing.
MOt"ba . A da."..or oombinatJonoteuJifee aud

clloeoblt•• but pmlominat'el;rtbt ClC
('Offet.>.

lfoistllre_______ W..ter content of a snbstan«!e.
llula!C$E's_______ Light to dark bnnm skup~ lu

maldng c:ane sugar.
>foulder 3lacbiDf!' tbat $ba~ dOUCb. pi«es. t(lr-

various llba..-.
Muflins.... Small lildlt quiekbread.<t baked·inmtd-

flD pea....
OaooE'llI

f rotlro oat!!'. _. )leal made by J'OIUog oat&.
Old duD;r;!is- . Y_st dough wbieb I:.as .•• become CR'e!Il'-

fpngeJ1tpd dv to loac fermentaUOiL
This praducaa 8ni"lHclbUe4~
.tarkin numb· color, iI!OUl' 1••11'01',

low in Tolume. eorse in.~.' lUIIill

loach In textuft'.

AD UDIlW'eetenfod·~ bread.. baked lD
It IUU'I'OW M.rlp alld e<JIltalnlq lIttl..
or DO shortt'Dlng.

Jl"nmclJ bi'e A long bite with a pointed blade t.IM'd
In eultlDc cak8.. dou/o!bs. and Dut~.

Fruil '"8kP______ A CllEe containing large alOOUDts of
trait and nuls with onl7 enoocb C1Ike
batter to blDd them toptber.

FrrlDK------- ._, In bUlng. t'OOktlll: In deep fat.
Germ_ ~" . Tbatpart of the l!eed from wblda tbe

new plant growL
GluIer e TbespitJ'root of atroplClllJlant UJJed

tor dnoitq.
Glace .. . Sugar·8O tft'ated as to rewmblE' k'e.
QUad~Q ODe of the two proteins cmnprlsiq

gluten wbleb provldft daMlcitJ.
A stm:;1e supr made by actio" 0' add

on l!tardl.
The elutie protelDIJ1U8 tbat. is formed

wben the .proteID material of tbE'
wheat dour is mixed witb water.

Qiut(cniu .. , Ont" of tbe two proteiD"! eomprlainc
puten, wbleb giTes It lttr'eDCfh..

Graham 40111' • Finely grouad whole. wbeat. dour.
1]t'eIlsln~ ._._ !Spreading a 11m of fat on a surface.
Graining After. boiling a supr' aolUtiOD to the

desired temperature the solution wtll
t'f'7Slalllze upon cooling. If cooling is
slow, !al'l!;t! crJl!tals will torm. BaPid
cooling produces small CrJSbIls as
will rapid mixing during ccoUng.
Sman due ct$st:als are de8ired in
making. foodant and tbis Is 8«0lIl'
pUshed by ""<IOUng ....d mbing. •Tbt...
p~is catlE'CI "graining."

lIamburapr roll_ .\ 110ft round roll aoout " incbes in di
ameter 'lod. usually. aboQt one and
one-ball incbE'fil thick.. Jolade from
yeast II!>!n'enE'CI dough.

,\ UlPllsure of mine-ral salts in greatt'!'
amQUntll than is found In 8Oftwatn.

The heated baking surf~ o'l the floor
of an' oven.

U011(',)'___ _ _ _ __ _ .\ fo\W('E't sirup)" su~t.n~ prod~ b)"
beeS frQDl dower Rectal'.

Hm:sesboe.... _.,. __Danisb or pu1I' pastry shalJ"llike lIo.n<l"
shoes.

1I0t ('1'1",," bun!'__ Sweoet. spic.)·. fruity. buns with CI'OI'ill

rot On top which u."UaUy is fiUed ..id~
a pl:ain trosting.

Ullmidit)· ,. t;saally expressed as ..Iielath..... Humid·
it)"" wblcb is an expre-ssion of per(?nt
otmoisture in air 1't"Jated to the h,tal
moisture t"ap;leityof tbat air at a
partienlar temperaturt".

.\ natural oil tbat has lH"t"n trt'ated witb
bydrogeu to convert it to a banlen('(1
form.

Ief'__. .. To .trost or put on an it'ing or frosting.
Inl{N'dit'llts .. Food material blt'l1dt"d, to gin' pabltablf'

product"'.
10\"(>1't SUJZar • __ A nlixture ofdextrOSt' and le\"ul!>m!"

madt' by in\"t"rting 8UerOflt> witb acid
(.re~

JeUy A rombmati9D of fruit 'uice and su~r.

stiffened by tllle action on tile pl!'ctin
of the fruit as a I't"SUIt of b.?atlng..
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A mb..ure of eomttardl aDd ••t.
,u::~ bY boIJIJC topcIIer 1 or 2 table
.._:.ou of ~C'IaWUJa 1 qurt, of
water. TIlls Is 1IRd for bfUllllJl,q_
bread to pq a IIIU. to tbe cnm.t.

"'lour l"ODtaJnbIc' aU tbe wbeat ben'1
except tla braD aDd ,...; termed
l009'r:.

A blI.ficI or~~I beelft' of~
routmdiwa 1UIe'd to whip ..~..
5tIlCb as c:fttIDl or t'g. _hites 19 III
frotb,. ..~,.

A mk~llk ....... wbidl~
by buddiDg and C1l'" f~.u
lind tbe- jdnnc GIl of earbtm d~lWd!e'.,

YNSt donch· whlda L. .~Dted.
'niB prod.. JIuidfd J'Nil..~
wbk'b art" uPt in t ..II•. In
lImIm.. and iow in .ToI "").

A. t-.t made of brM4 or JldD. l!Oft'te
c:aR dried in ~O'III' 0'mIt'.

Ctlmmon lind uuaU, .raoul.t.... $IW"(
...Iac .pat.

A form of ncar made (n'm oon. aDd
readU,. fnmentabJEo.

A form of BUPI" obtrolaed bJ' lffWiu(·
IJII!,' C"i!'real grala. n ....I1,.. -JiIJIIW
'Ulf a MrJP.

Small l'illiICrif"lwltll. wa"1 fruit IIl1i.,;
(Jr Cft'lIm.

sawin l'm'eoet bu"'.i.lO!.
I~...- «lIf IJetat or t'ClIhl.
Adja-tlngteomperatar.. of i~h!G.l!'

to II n!'rtain chcJ1H>.
Trying II t'ake 01' bftad _Uhf. "1.'0'01'
OODf'~,

I~i~ tIM" mea8lIIft' of sllJdDell!lll ·.01
tbe- itlteriur:lIt~ofa bebdprod·
oct u IfJl.M'd b1 the toarll. of tile .....
~rflIIet""

An iDStl'UJlM!'Ut for.~riDc lwet •or
cold.

!.arp faDC'f C1IbI ~. wiUt
('ft'allD$" maJ'dJ*D,. fruits. ua nUb!.

1al'p t'OIlta.... 1l1SOIl1l)' OIl W'~
used for boldlDc ... 1I1UIIaIt)f
rahriq doncJI.

.\ c.'ODferiJon or t1Jltl¥ ..... of alnil
mist11ft',.

l.Jquicb .or :pute'.Il of ~bk' uturt",
Wl1t'tI tor colo~ Hillll,.-~
traled. tile with ~QtJ..

A .....rtb tnJe hIM.1 with belt.,.· t'ri~
na'Jt.· ~1D!ftJ~ wltb ~
toppiDc.

A liqnid~ OD tbe "Idrf...~ oI'.·.1ll
ubaked or bUed •Jml'dlltt 8.,..·· ...
water. mi1Jt" stan'h _lutln. ... tblu
:drop. or ea:).

Water n!'QUinod to~ .10,.0
d~of deldred cUlllUteaq,FIQ..
Ta..,. in abillt,. toa~water•. n.
depends on the Q!!' of .01'. ~Uft
ctmtmt. wheat lI'nml wbiC'la It.· IS
milh!d" ":OJrllllge eondWo... IUld .mJl1~

iJq! pr~

Sult8r:
Cane 01' beet
(5U~).

OIMll (elex·
IrcMP).

)laitO:M>_._. __

Stmlgbt tJour__ .

Vf"P'table
colon.

\Va tel' ab;;urp.
lion.

Tea 1'011"' •

Temperaturt"•••.
TE'm~._•••.

~ng---------

The cleao Bour made by grinding the
C"billC'f' {lOrtJoD of tbe inner portion of
wbeat.

I~rt wUb put..,. botton). fruit (II'

cream 1UUng and Wpped with me
I'in~:.·. whiJlJlt"iI t"te8m. or PfUlitry.

Ttl. ('oMl'liltc-ncT or 1..,1 of !lihortening.
J\. U,;hlly rlc:ll!lf'(i bos ••r cabinet equipped

witb 1'Ibt'lvE"l'l til ....r .nit the Introcl~

lion of beal and :!'lle;thl: uN'd for fer·
luenting tlc.u#h.

TIM!' time durill# wblcb dougb~ be
tween m.,wding and bakiDIC.

A pastry doucb lnter1Qered with but
ter or sbortenlDl to attain aaJr.ine-.
Leavened duri.DS baktDg by the in
ternally generated &team.

BrE'ad products baked .ftun a lean
chemically leaveaed batter.

Dried sweet grapes. ID87 be dark or
bleached.

8,ml11 rougb·sorlaced t'ralted cookleI
made from a stur batter.

Smooth surfacedwoocl piece8 tor I'OillDl;
dough.

Small bread made from reat I_Yelled
J(lugb !iOIIIetimes caUed buDs; 11187
be bard or soft crusted.

A spoiling bacterial growth In bread a·
perienced wbeD tbe do_ 1:JecDDeI
infected witb bactena1 spGI'e& Poor
sanlt:ltiOD can result in rope in bread.

SUI)ing of dough pieces Into a ball to
seal end and preTeDt blE'edJng and
est>ape of gas.

Det"oratil'E' trostiDg of cooked augar and
eggwbites.

Sodium cbloride, WlIed for ftavor and
fermentation controL

Absorption to the HlDlt of the eapacit;r.
.-\0 instrument for weighIng.
Apportioning batter or dongb according

to nnit of weight.
Judgiug flnished goods ai,'COrd.ing to

points of pt"rfectlon: or to cut or slash
thE' top surface of dough plt'n."S.

FatuI' oil u.."'t'd to tenderize bakery
produl'ts or to fry bakery products..

PaS1'1iing through tine sieve tor etret"tll'e
blending and to remOi'e foreign or
o",prsize parti...les.

Small t'OOklE'$ tbat nmftatduring bak
ing and become cn.·"ll on cooling.

Tem:»eratnre at whFo It tJuid cllanget"
to a solid.

Aromatic wgetable liiUb$1;aut"t".S(dQ·'
o."'t'd for .fta,·oring.

Commenial IJl'eIlBratiollS sold for 0.......

in meringue pie tidings, it·iug.;, anti
marshmallows. (It wed tollow park
age directions.»

\'apol'fonned and gi\"l"Il otrfrom heatoo
water.

ft.Da (tlu)____ V"dUM sbaptod m..tal conlaioe"" frtr
baltior; or cookiDIC.

I'olded buDs of falrl$ rich doqh.

Pla8dcit1~.· _
Proof box __ •__ •.

Parkft'BOU8e
rolls.

I'atent flour. __ .•.,

ProoIIlI period.

BolIs _

~---------

Quia breadL__

Rope-----------

Rolling pI08 _

Rounding or
roundil".g-up.

IbUsiDS _

Saturation _
~e •

Scalbtr---- _

SCOring _

SnapR. _

Sf)ol'tening _

Solidifying
point.

Spi~ •

St~~_~ _
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APPENDIX II

CONVERSION OF WEIGHTS

CO~VERSION OF AVOIRDUPOIS TO METRIC
SYSTEM OF WEIGHTS

Wl';IGHTS OF W.:\TER .t\:'\J) THEIU
EQUIY.\L}}NTS

1 .. _0.
0.0625

Pound Ounce

16
1

Metric

(traM

453.6 I

2i'!.35

Kilol:ram

0.45-1
0.0283

1 pound (3I'prO:l.)
2 p01!lnds 1% ounces {appro:l.)
8.35 pond3 (a1"1"ro%.)
20 )'Qunds 11 ounees
25 JX)unds
29 poundl'l 3 ounees

1 piillt
. I qUI.rt

1 g:dJon
lO-qluart pail
12·qluart pail

.14·Qlnll.rt PIli!

WEIGHTS Or" BAKING INGREDIENTS
CONTAINED. IN NO. 56 DIPPER(1 QUA.RT) ,

CANTEEN CUP, .ANDMESS-KITSPOON
{An mea...urements leveiJ

No. 56 Dipper Caob1>eu
(t quart) cup

o:m;u:'~

Ollilute.

ounc:"
% OUllee'

2.pounds
1% pmmds
1'% pmtnds
1 pound

1 pound 5 1
ounees

2 pounds 1~ ponnds

2 pounds 9
ounces

2 pounds
2 pounds
1 pound 5

OWlces

-"<Jr". "'01' pra«lcal cs1cub,tioos U1!e 453 r:rllms as rqulII to 1
pound. and 28 «Tams as -equal to 1 ounce.

CONVERSFN OF OUNCES (AVOIRDIWOIS\
TO POUNDS

(Fractional and Decimal)

I

1·'g1f..~ieut

OUDeeI\ P6unds (lunet'!ll Pound."

I I Flour

I
(Frllt'- i ( Of>ei· (Frac· UJe<ci·
tiOD~} mabl i tional) mals)

I !
7 --'1 I Water

L.
I

1/16 I 0.0625 15 l:i/16 i 0.938
Yt"a8t (ct1»m-

I ! pressed)2 I 118I I
0.125 16._... 1 1.000

I 3/16 0.188 17..__ 11/16 1.(163 Yeast (a.etive

I ! dry)4 1/4 .1 0.25 18 11/8 1.125
;) I 5/16 0.313 19 13/16 1.188

Salt

6 3/8 0.3'15 20 1 1/4 1.25

1

7/16 0..138 30.___ 17/8 1.875
~ugar

R_ 1/2 0.5 40 21{2 2.5
Shortening

9__.. ___ j 9/16 0;;,63 50____ 3118 3.125
Dry skim milk - .

'j
10 ____ I 5/8 0.625 6(L __ 2. 3/4 3.75
11.___._ 11/16 0.688 70_ 43/S ".375
IS j

3/t 0.75 SO. __ S 5.000
13 13/16 0.813 90 55/8 5.625
H 7/8 0.875 100 61/4 6.25

.....t.. To "hlQ:lCe pounds to oun«-smultiply by Ill. To change
Oun«'.5 to pounds divide by ilL For any nUmber of GUoet'S or
poundS not listed aOO_. add t'"'o or more numbers listed al1o.-..
whi"h win equ"l the ci.....n number and then add the rorresponding
-eQ" i ...alent&.

WEIGHTS, MEASURES, AND THEIR ABBREVIATIONS

3t::;:=lT
16T =le

2c=lpt
2pt::;:=lqt
4qt::;:= 1 gal

28.35gm = 1 OZ
16 oz = 1 pound

t
T
e
pt
qt
gIn

oz
Ib

Abbreviation
I

y .....ure 1

fTeaspoon ,
Tablespoon !

~t =::::::::::==- .-=1
Quart --------------1
Gram 1
Ounee - - -........----- ..·-.--1
POmld ---------------------i

1
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CONVERSION OF WATER FROM MEASURE TO WEIGHT

('Ul'S Pints Quana Ollntes l'Ollnd1i and Ouncl'1i

~i~ % 4.15 I) 4

1 "-- ; ...._~ ~ ~4 8.31 0 8%
llt, -, ! * J2.46 0 12%'- !

2 1 16.62 1 %
2~1~ 1% 20..17 1 4%
3 111.: 24.93 1 9
31' Hi 'If 29.08 1 13t'Z )'8

2 1 33J.:4 .,
H~

Hf: 2% 1% 37.39 2 5%,
2~~ 1% 41.55 2 911.:

5~,~ 2~4 1% 45.70 2 130/1

6 3 Ph 49.S6 3 H~

6~ 3% H-s 54.01 3 6
7 3~~ 1% 58.Ii 3 10%

nf: 'j 3* l~s 62.32 ;{ U%
8 4 2 66.48 4 2%
81Az H4 (11"" 70....3 4 6 th- }s
9 4 th 2% 74.80 4 10*
9~~ _.~.~ 4=\. 2% 78.94 -I 15
10 5 91" 83.10 :; 3%-,"'2

10% 5% 2% S7..2;i ;; 7%,4
11 5¥.: 2* !H.40 5 11¥:

1116 5~ 2~~ 95.56 5 15 t/2
12 6 3 99.72 G 3~

i21~ 6ll 31;s 103.81 6 8,''l

13 6¥: 3~4 10S.o;~ 6 ]2

13 16 6=!-4 3% 112.18 7 %
14 -; 3¥.: 116.34 -; 4'%
l·n~ 71,i~ 3"'S 120.41. 7 81,;.
1;1 -71~ ;{~ 124.6;' 7 l~~S

Ifjt~ n. 3~~ lZS.S() 3 1

16 ,l'; 4 133.00 S 5

CONVERSION Of OTHER FORMS Of MILK TO ,APPROXIMATE
EQUIVALENTS IN LIQUID WHOLE MILK

I Evaporated milk ltry "hole milk

-56 -

Dry dim mill<

1
4

3
6

1:-_-
1

12 !

~ I;
I

s

1

4

s:
17
26
35

43
52
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MINERAL SUBSTANCES IN WATER AND THEIR EFFECT ON BR,EAD

r-
I r!l(~ mintmll

more 8.'llt.

Boil, filter. U~ "''''''1''''.

Rt~llJ"t" 8.'ltt slili'btl;r
" or di'ltm•

.. t Pilter.
.....1 .\I'rate; tilter.

I t::!Ie vinegar. lltid.
I or more ;reast.
I Pilter through liml....ton.·..

f Di!ltiU.
~ Filter.
, Filter.
if t"hlorinate.

R{'tlml ferment3ti!,,;iI and
toughen gl,l!tm.

Taste

. Color
l Taste
j Slows fermentation;

b:ld taste.
I Hutens ferm_tation

.! Dis..~lve gluten
iSludgein J)ipll.":!'l
! CloudiD('SS; dirt

rn8."ltt' for hlimlUi eonmmphol1

Add

Alkaline

'~"",~-------
Type of Watflrj Sublotanee present

Soft =~~~;~e:';~r:-'-== -~, SoftNlsglutE'lll; makes sticky

"

dough.
Temporarils bard. Cllleium, iron, magnesium, Retard fermentation

bicarbonate.
Permanently bard lCal~ium or, ~esium surfates

Saline-.. ··------'1 sa:~t). eh,onde (eomm.on

I TrOD
1 Sulfur

....j Alkali such as sodium
Ii carbonate•

....._.j Add
Sulfides
.Manganese
Suspendodmatter

I Organic matter and bacteria

MEASURES OF TEMPERATURE
CONVERSION OF FAHRENHEIT DEGREES TO

CENTIGRADE DEGREES OF TI·;)lPERATl"RJ-;
CO:":"l-:IIiSIO:": OF ep_"'TIORAJlI·: 1ll-:I.Rl-:I-:S
l-~AnR.~:":lrf:JT bl-:GREF$ OF T.~}n·EIMTI:IU~

Bill.'. 3.llIllltiJ.ly C'entigrnde d~"~n'~,s

Tbe I,ro<lud is thOf' e.lw.....U,...t:in F"hn''!,~b..'t '1.',11:""""".

F"J.r...",Il"it ('''lIfigr"d... F","r"'f1I,,,it (·nltip...,d...

II 17.... s- :"~•.4..
10 1" ., 90 3" 2

15 ~IA 95 35.(1

20 6.7 100 37.1\
32 0 no 43.3
35 1.7 120 "'8.9
40 ....4 150 65.6

45 .. ot;l 200 !.3.31.-

50 10.0 212 )0(1.0

55 12.8 ~.;'j(~ 121.1

60 1:>.6 3Ot.l !-I$.9

65 lS.3 350 J76.7

70 21.1 40il :!OH
75 23.!} 450 ~3~.2

80 26.7 ;;(10 2tid.'l

Rule. Subtraet 32 from Fahrenheit degrees. and multiply
the remllinderby 5/9. The produet is the equh':llt'nt in
("('ntigrade degrees.

DRY AND LIQUID MEASURES
DRY }[EASURE

2 pints. 1 quart = 1.101 liters.
8 quarts = 1 •• peck = 8.808 liters.

-1 peek.... - 1 bushel = ~l5.2! liters.

UQUU) llE.lSURE

-1 gills - I Ilint = 47;l2.5 eubit~",-entinu~ters.

2 pints = 1 IJuart - 0.9465 liter",,_
4- (Inart:; = 1 ~"3U()n - :1.786 litl~rs.

:n ~...~ gallons = 1 barrel.
2 barrt"1s = 1 hogshead.
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LIQUID MEASURE CONVERSION TABLE <UNITED STATES, IMPERIAL,
AND METRIC MEASURES)

Metric
measure

Weigllt·of
indieaied

"olume ofwaleT

UnUM St..."
Cubic I, Pound

Kiw.«tllli. i ~ aYllir'
{neaR"'" ~;",n.." Quart Pint Gill (;allon Quart Pi"t Gill Liter amer !·dapoiU lrr~m

gnUon -1 is 3~ 0.833 :J.33 IU'itl 26.66 3.185 3.785.4 3.785
(Illart 27; 1 I..;) S .208 .833 1.66G 6.67 .946 94ft4 .946.-

I pint .12,5 .5 , 1 -4 .104 .417 .833 3.33 .413 413.2 .413
l~ilI .o:n .125 .25 .1 .026 .104 .::''08 .&13 .118 118.3 .118

fml",rilll m'f"asurf"
(Britiab

1 ~:Inon 1.2 4.8 ~U· 38.4 1 .. 8 3i2 4..543 -4,543.5 10 4.543
1 quart 3 1.2 2.4 9.6 ,,- I 2 s 1.136 1.135.9 "'- 1.136~-") _ ..i)

] pint .15 .6 1.2 4.8 ] ...- ..5 1 .. _')68 561.9 1.25 .568~. -~

I gill .(138 .15 .3 1.2 .0.11 .125 ~!j 1 .142 142.0 .312 .142

l.l>eu'ie m<e...sure

1 lit.~r .2(~ l.(157 2.n S.-45 .220 .880 l.'tH •.044 1 1.000 2.20 1
(·ubie !1{IOJ JlOI .002 .1I0S .0002 .0009 .ore .00. .001 1 .002 J)01
'C~·ntin...·t ...r.
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