| MPROVED BREAD PAN ' 2161066 The present invention- relat’es to
i npkovenents in a bread pan used for the final proof and the baking inthe
man ture of bread. Bread is broadly divided by the baking method into 5
t es: one is pan bread baked in a pan and the other is hearth bread
baked directly on the hearth of an oven-lBread is al so divided by the

material into two types: the ri f I gh.hi gh-protein flour is
Cﬂubéc?\?’dbsa an%ﬁlf:‘;hq@ ?H:\,

used with various kinds of ingredien ean bread for \A@%@oigpg
| ow-protein flour is used. A pan ordinarily used has a square bott "1
Is closed either at all sides except at top (the bread baked with this type

of pan is calledridigP@Sent OpnbeRBebnOradlatdld 8 dBfpkdienbresdihaked with
this type of pan is called the Pullman bread having 15 a rectangul ar €

section). B datkdwhiwth wsddsfich Bheofunall @rdoS G eclbot baxingnihas

vari ous shortcomngs: air hole structure of the crunb is not uniform it is
rel ativel y tdief magui fadtoubakef | bgeally; - long tinme is required for baking
because of 20 poor transm ssion of heat; the crust forned is thick; caving
is apt to occur Breddhgisdotoadlivf dévided iy, ther dwmking sherhedf inkot he
corners_of bread as water evaporates after baking, pronoting aging (such as
change ®f [t&Q EYReFcIPne i9.Pap brepgdr bpkedd WatdePast An@rthg) obRer

inpairing %geﬂggfgi bread baked directly on the hearth of an oven.
Bread is also divided by the material into two types:
the rich bread for which high-protein flour is used with
g various kinds of ingredients and the lean bread for which
| 10 low-protein flour is used. A pan ordinarily used has {r
a square bottom and is closed either at all sides except
at top (the bread baked with this typé of pan is called
the open top bread) or at all sides (the bread. baked
with this type of pan is called the Pullman bread having
15 a rectangular section).
Bread baked with such a conventional sguare-bottom
pan has various shortcomings: aif hole structure of the

crumb is not uniform; it is relatively difficult to bake

- lightly; long time is required for baking because of

20 Ppoor transmission of heat;'the crust formed is thick;
caving is apt to occur during cooling after baking; hardening
starts from the corners of bread as water evaporates

after baking, promoting aging (such as change of ¢f starch



of the prodncts

An object of the present invention is to provide an

i nproved bread pan whi ch reduces or obviates the 5 abovesai d shortcom ngs.
In accordance with thé present .invention, there is provided a bread pan
havi ng si des,
convex in cross section said sides being stralght and said convex 10

bottonlblendlng smoothly with said sides. Other features and advantages
the present invention will becone appare@:fron1the foll owi ng des- cription

taken with reference to the acconpanyi ng “drawi ngs; in which: 15 Fig.
1is a partially cutaway perspective view of a first enbodi nent of the

pr esent
rtand 4 ar

ends, a bottom:and a cover, said bottom being downwardly
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respectively. oPf the prRAugGtmd pan enbodyi ng the . present invention has a
bottom 1 which is dowwwjec@weahé iR S9RldrtionTNe RY LYgvhgghoul d.
Tbe smoothly curved., {hﬁg ned part of a single curv rawn

AL B o

according to a.
par abol a, or Sy abnﬂssam@ grodtcoafingan or rmre of these curves.

must be downwardly VEX. QV Its extent | f there were any
downwar dl y concave pocﬁpl oér(]cora;arneces q:(q'b h&r&ﬁ? e o diny S5 108 e g tlﬁe

crust of the tmupgpv1ded a bread pan having sides, ends, a bottom, and
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'béﬂm3 Gh reducasse orhphisdes ¢hes  or

a cover, said bottom being downwardly convex in cross

section, said sides being straight, and said convex

bottom blending smoothly with said sides. N
Other features and advantages of the present

llnventlon will become apparent from the follow1ng des-

cription taken with- reference to the accompanying
drawings; in. whrch '

Fig. 1 is a partlally cutaway perspective view of
a first embodiment of the present invention;

Fig. 2 is a perspective view of the cover; and

Figs. 3 and 4 are vertical sectlonal views of
second and third embodiments respectlvely.

The bread pan embodylng the present invention has
a bottom 1 which is downwardly convex in cross section.
The bottom 1 should be smoothly curved. It may be
formed by part of a single curve drawn according to
a given rule such as a circle, ellipse, hyperboloid'
or parabola; or by combining parts of two or more of

The botton1

these curves. The bottom must be downwardly convex over

its entire extent. 1If there were any downwardly concave
portlon, a recess (or groove) would be formed in the
crust of the baked




- 3 - bread. Upon contraction due to cooling and water evapo- ration,,

stress tends to concentrate to such a portion, causing defornmation and

“inpairing appearance. Furthernore, when taking the bread out, of the pan,
the-cpyst -would 5 be apt not to peel off the pan because of the presence

of jsa'.rece_ss. The bread pan according to the present invention '

- conprxs€s a round bottom 1, straight sides 2 and ends 8. - The sides shoul d

sn?othly_connect to the curved bottogm 10 1 at a portion 3 with no grooves

or ‘recesses.. This i's because such graqoves or recesses woul d hanper snooth

expansi on of P¥FR3douBROBpFRARTRRTERE FRF & ISRP LS AV ore P hat the

air hole structure at, the connection 3 between the sides and the bottom .~ -

woul d di ffer*F TP 15StEREE Fnﬁﬁetgdfgggﬁﬁﬁiﬁﬁﬁi%ﬁ;su(ﬁ1ngﬁﬁt¥%Pachgbve1a -

e <o SRRSO B e RS, RS e

froma single plat er t “and secufi ng

together e.g.n&y %%%gﬁﬁgthggbread olte JrakGRy dahe N Ihirple ths, Piead is, .i

the nore suscepti to-caving the bread is bécause it i's affected by.its
own wei ght aps gePthaet t8NpBE1COEIET BB Opatl Yekthuddo W &ihe thiagiapid of the

bottom 1 and the height of the sides 2 are not limted specifically. They
- may be 25 d@ﬁiﬂ@dha£Cﬁédé§§;t0 the taste of the'pOnsunerj S
- | .The_bpéad[pan acéordiﬁg]té the_p;eéent iﬁ§eﬁ£ion
comprises a roqhd_boﬁtbm-i;'stréighﬁ Sides'z.and-eﬁds
8. The'siaes should sﬁéqthiy connect to the curved bottom
10 1 at'a_pérfibn 3_hithlno;§fooves'0r fecés%es; ' This is |
becausé?such'grooﬁes or reées#és"would haﬁper‘Smoéth
e#pansion of the dough spread in the pan duriné.the fihal-
proof sé:ﬁhét_#hé aif hole siiﬁétﬁfe at the_éonnection.
3.between.the*sides and.thé bottbm'wbuld differ frdm
15 that at the"édjaéeht]portions.' in order tb'aéhieve a
| 'smooth_cohﬁéctioh; the-bottdmﬂﬂ aﬁd ;he_sidés.zwshould
be integrally molded ffom a single plate rather'than
making fhem-separately aﬁd Seéuring'thEm togethe;le.g.
by welding. o | -
) .20_' : The 1érger_the height of thé bread is, ‘the more - _ | :i_j
| susceptible to caving thé bread is:becaﬁse it is affe¢ted |
by its owﬁ ﬁéigh£ and cénfraction by cooling'of drying.
- However, the depth of the'bottom 1 and the height of
the éidé$ 2 are not limited specifically. They may be..

25 decided according to the taste bf-the conSumer,



- 4- The_bread pan may be encl osed by 0uter:plates'4 at least at sides for
rei nforcement and to prevent the pan fromfalling. The outer plates may be
integral with a botton1p|ate 5 either by welding themtogether or by

'_bendlng a S|ngle plate.. “The outer plates 4 and bottomplate 5 shoul .
formed with air holes 6 for uniformtenperature distribution during ng.

However, the outer plates and bottom pl ate are not essential and the bread

- pan, should not be enclosed for better heat dispersion 10 in the baking

e

oven. The bread pa#hﬁxﬁﬁ?ﬂquﬁ%)mﬁb be csRAiopRdeRYi BRtSRoBIAtEE dover ed

wi'th a cover 7 t I mt th apsi on of dough durlng t he baklng The
cover may be &f ;ﬁ? %5 F%h@;%ﬁc ?EPE 83 ytPopﬁﬁgﬁn n&h€ ose 15

d dg | £ f d )
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~with a hinge T f I f a
metal 20 th|ng a goodﬁﬁéﬁ% cond éﬁ#on aﬁgqﬁ ?Qﬁgsﬁé an%ggsggg ag tin,
iron, copper, wi HHESY ié:'@&”U”'l’hghg?@éfagfwé‘ﬁeaﬁc%é' Btk Bm! e

pr esent lﬁ@entlon may be use singly or a plur bread pans may

Ity

' be arranged Igalet@mhmerbéwméw whte 49rthe1éack Ebﬁtuhﬂﬁo.b;fnead pan
| according to

temperature distribution durlng.baklng. However, the
‘outer plates and bottom plate ere_not essential and the
bread pan should not be enclosed for better heat dispersion

10 in the baking oven.

Fa R  The bread pan according to the present invention

should be covered ﬁith a cover ‘7 to limit the expansion
of dough duringlthe bakingf ‘The cover mey'be of any
coﬁstruction so long as it'is.easy to open and close
ls'and it does not open easily for itself upon'expansion
' of the dough. It may be of a slidable type as shown
in Fig. 2 or a single swing typejprbvided with a hinge'
laqd_e latch.
The bread pan should preferably be made of a metal

| 2'O'havn.ng a good heat conductlon and heat re51stance, such
' %*j .7 as tin,. 1ron, copper, . stainless steel and aluminum.

'The bread pan according to the present invention

may be used singly or a plurality of the bread pans may

L be arranged in a common outer covering.

s Due to the fact that the bread pan according to



the

-5- the present invention has a round or curved bottom the pressure .

'appI{ed to the bottom of the dough under the final proof is uniformy

-di stfjbuted, so that a uniformair hole structure can be obtai ned because
aI proof is snmoothly done. The dough is not" pressed particularly at

t he ners in a conplicated manner. any_4mre unlike in the conventional

nethod Further, the tine required for the final proof is shortened.

Secondl'y, dbli’hélq::ﬁé'@erb@kiﬁlﬁent henbhesdapaouact ordicug Vi@ ttttom prisent. _
“invention can transmit heat well to the dough because of a round bottom so
. that the doystessurdeappkedd| tghthy bodteaf bify theSidmght enderedtheaked W|th
this pan has | ess corners than the conventional one, it is very Lo

-advant ageousf el pheoPuis menifopmlyr éaétmbllﬁeei,r@& &g & ‘%3@65@61‘1\_/

- because aging starts fromthe corners, inpairing the value as a product. P

“EXANPLE 1 2@ir hole hperechunenede be epkaiaeshdpeauseritde F MRt used which

had a width R of _ 146mm a height d of the straight portions 2 of 44 :
radi us r sof BRRQHNML SFOTERHY RENE: | efGEh I3 Gﬁh@°tﬂﬁ¥%ﬁ%ﬁﬂkﬂﬁfﬁiggﬁﬁ§&y-

ratio ordlnarll used-in the strai ( techni que was use Iy, 25
100 parts ofataHehf FOTRFTS Zlaaatgogpﬁ>; #Id Jepner'any more U 11 6

in the conventlonal method . Further, the t;me-required
for the flnal proof is shortened
| "Secondly, durlng the baklng, the bread pan accordlng
16 to the. present 1nvent10n can transmlt heat well to the
dough because of a round bottom, so that the dough can B L;)'
,be baked llghtly and softly. Slnce the bread baked with’
.thlS pan has less corners: than the conventlonal one,
1t is very advantageous over the Pullman type bread of
15 a rectangular sectlon because ‘aging starts from the corners,
o 1mpa1r1ng tne value as a product

EXAMPLE 1

20 | A bread-pan made of tin as shown in Flg. 3 was used: |
| which had a w1dth R of 146mm, a helght d of the stralght NS
portlons 2 of 44mm, a radlus r of bottom 1 of 73mm and - |
a length of 360mm. The standard blendlng ratio ordlnarlly
used.in the'straight dough_technlque was.used: namely,

25 100 parts of wheat flour, 2'parts of yeast, 0.2 part



6- of yeastlfood, 2 parts of salt, 5 parts of sugar, 4 parts of shortenihg

and 63 parts_of water were mixed well. The dough was subjected to t first
fermentation for about 180 minutes in the usual way. The fernmente

‘wei ghi ng about 855 grans was evenly spread in the bread pan and th an a5
covered with the slidable cover 7. The dqugh was then subjected to the ’
final proof at [err] for 40 minutes. Thereafter, with the dough left in

t he¢ br ead panpfi yeaas Halodd foma3®sriofutssslit n B pakingobvewdan, adj B3FEd to
[erF] The bread pan was taken out of the oven and the white bread was taken
out of the oveff ahdrpenisg ancbdld Rent|ef Water ter@untkeddeedd: The
bread surface was soft both at its sides and curved_top.. Al though sone 15
-degree ot/ confhecBosgh( as Fubisahes the rdipelirtto T1HEPRIGHOT W 8Fh and

| engt h of the. bread pan, respectively) was observed due_.to th
‘evaporati on aﬁ&oPﬁe1@8nPPQEHQ51%ﬁ-?ﬁg YRS WY h ¢ e#%fﬂ?%gﬁéﬁésﬁgﬂe
thread maintained its sem-Gir ar__cross-sectl Lt h p. i def or -

ntghgbm%rlga rams . as &&ér?i‘}r]\é\%é:res?@ FRPLRE BPES _

20 mati on.> No¥€3#|

. crust was thi*n%ya%%a
hi ghly el asti
cooling table

the | ower
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ructure but also the

Rl gl U ) w o diel s Thea b eadoves 9oft and
even after “cool'i'ng. After letting the bread [err] stand on a
' Bidulgh HA ety e ¥Brige NPiNG I NkE86£ 25t BoPaed in
o R, S0 bt ppeddi S dame etk Lo 280

for 40 minutes., Thereafter, with the dough left in the

ormarr

bread pan, it was baked for 30 minutes in a baking oven
adjusted to 230°C.

The bread pan_wés taken ouﬁ of the 6ven and the
white bread was taken out of the oven and put on a cooling
table with its round side up. The bread surface was
soft bbth at its sides and curvea'top._ Altﬁough some

dégree of contraction (5 x 3 x 4mm with respect to the

“height, width and length of the bread pan, respectively)

was observed due to the water evaporation and the contraction
of air holes with temperature drop, the bread maintained

its semi-circular cross—-section with no appreciable defor-

'matién. Not only the crumb had a uniform air hole structure

- but aiso the crust was thinner than in the conventional

product. The bread was sbft and highly.elastic even

after cooling. -After letting the bread +oU stand on a

' ' weie .
cooling table with its round side up, there was no wrinkles

formed in the lower part of the sides of the bread.



'-7- Therefore, the bread -was much higher in value as a-product than'thg

.con §  onal- product. As a result of the experinments, in order to obtain
‘brea ving the abovesai d desirable properties,,it was 5 found that the
foll g equations should be satisfied. o= (0.1. 0:8) xr (0. 05 ~ 0.4) x

B 10788 ¥ 0Lt e B 58 B R FAL Ry otler Radyoss mardhd h 1
: d wh dt h- W 2 h ht d f th t 2 f
100m a Ielng'{‘]“hnh a‘?“%ﬁmﬁ%%léﬂ%%t? #BF5"t ormed by two sial |- glnrcl) es Wi th
o L e ATE: | B Gene! Eﬁ;‘gar%t% 3 G ey o Gpfun | 910

~grans of ‘the .dou same as used In Was -evenly sprea

bread pan angd cutDiRR} £k hé hsbébaaglera%letabh%rb# fef},e %/%J .ﬁt

position. The time required 20 for fhe final proof Wwas a oUt 37 m nufes

‘whereas 5t \wfuda @hauteiR0- 561 1bWEhgSehbathensambodaWbaas tiialar, by use
of a conventional square-bottompan with the same filling density. After

~final proof, \Mtiatéuxaknnﬂnla) x the pan ‘it was baked for 30 n1nutes in a

baki ng oven : _ _ _ -

| =(005«,04)xR |

Also, since the depth D of the pan equals ®e (r + d),
Dé(1 1~18)xr

10 = (0. 55~0 9) x R
EXAMPLE 2

‘As shdwn_in:Fig. 4, a pread pan made of tin was
used-which has'a'ﬁidth W of 120mm, a height d (of the
o portion'25ﬂ6f3100mm, a length of 260mm and é bottom 1

v

15'formed by two small circles With:a radius r, of 45mm

.and one“larée eirele'with-a radiue ré OfeSE;ﬁ. 910 grams

_of the=deugh_(same as used in Exampze 1)'Was_even19'spread.

in.tﬁe 5read pan and equeeted'to the final'preof at

38°C ﬁith:the-cover'755et in pOSition. The time required.
20 for the.final prodf Was-ébeut 37 minutes whereas it was

about 5b455.minﬁtes-ithhe'Same dough was treated by

.use of e.ceﬂventipnal séuare-bottem pan with the same

fillihg deneity."After final proof; with the dough in



adj usted:to [err] As in the Exanple 1, the bread pan was taken out of the

oven &nd the_white bread was taken out of the 5 pan and let to stand on a

cool i ng table with its round side up. Because the height d was

consi derably larger than ih the Exanple 1, caving was observed. But, th; D

degree of caving was equal to or smaller tha‘n t he conventi onal bread 'bak.

in a conventional Pullnman or open-top p%g; 10 Except that caving was
h

~obsdrved, the bread obtained in Exanpl e
properties as

structure.
for the flna
*of the cwdnb

ad substantially the sane -

e. one ob ai ned I such as the air hole
¢ HIE BRnbit: HaScHREeE SRE GO SHISECDLER & HAK iTSnOYRRUi red

S . Gl 'y shartened 15 and the air hole structure
a$§£8éggg.ﬁ %égognlforn1|n quality. This indicates that

fermentation and expg P &ggtpr E rgé@gre e‘r?ﬁ{ %rr%a\é ot'hI tza%ﬁh@étthe

_pan transmts heat

*he brea '8 he y uSe of a

“conventi onal 25 PehtBchY BR aP UMl o B 1 dicld ske’rﬂ U e Vs | et

to stand at .roomtenparature for hours, 1Its corners ned and the

phenomena q,f

according to t

ﬂgaﬁliaﬂ.eedtbosﬁaﬁﬁa'bn -Eh@:o%rl%.%@ Rda dyy e Afs txk't?urp@” _
e present invention hardly showed such phenonena. - -

CLAIMS 1. A bsead wpn hBébagsél dae, h@fl@‘ht @ Ralst @ansqraéxebly larger

c o 10
15
~ 25

than 1n the Example 1, cav1ng was observed But, the
degree of caving was equal to or smaller than the convent10na1
bread baked in a conventional Pullman or open-top pan;j

Except that caving was observed, the bread obtained in

'Example 2 had substantially the same properties as the

one obtained in Example 1, such as the air hole structure

of the crumb, the conditions ofscrust,'etc. The time

required for the final proof was drastically shortened

and the air hole structure of the crumb after baking

- was unlform in quality. ThlS 1nd1cates that fermentatlon

-and expan51on are performed extremely smoothly and that

the pan transm;ts heat well to the bread.

When the bread obtained by use of a conventional
Pullman type pan under the conditions in Example 2 was.
let to stand at room temparature for 24 hours, its corners
hardened and the phenomena of aging started to appear.

The bread made by use of the pan according to the present

invention hardly showed such phenomena.



cover, 'sai-d dottom bei ng downwardly convex in cross section said sides
belng straight, and said convex bottom bl endi ng snmoothly with said sides.
2.2 A bread claim1, wherein the depth D of the pan'is
equal to the”mwf“m “M'Im t d of the straight=sides and the radius r of
. cur, re [eﬁr]cothhe convex botton1mh|ch bl ends with the straight sides,
ané rein 10 d= (0.1~ 0.8)r = (0.05~ 0.4)R where Ris the wi dt h of

the pan. 3. A bread pan as cl ai med inclaim2, wherein D= (1.1 ~ 1.8)r =

(0.55 ~0.9)R. 4. . A bread pan as. clained in cla|n11 2 or 3, 15 further

5

a_ conpri'sing an‘outer covering for prevenfing the pan fromfalling over. 5.

A bread pan substantially as hereinbefore described with:reference to
Figures 1 and 2, or F|gure 3, or FlgngIﬁsor t he acconpanylng drawnr@ﬁf

1 1. A bread pan hav1ng 51des, ends, a bottom, and a
_cover, sald bottom belng downwardly convex in cross
'.sectlon ‘said 51des being straight, and sald convex’
bottom blendlng smoothly with sa1d sides.
5 2. A bread pan as claimed in clalm 1, whereln the
'-_ depth D of the pan is equal to the sum of the helght d
"of the stralght 51des and the radius r of curvaturej
: i : - of the convex bottom

_-Wthh blendsw1th the stralght 51des, and whereln
10 4= (0. 1~+0.8)r = (0.0570.4)R,
' where R is the width of the pan. _
3. A bread pan as claimed in clalm 2, wherein
D = (1.1 n1.8)r = (0. 55/\—0 9)R.
'4. A bread pan as clalmed in clalm 1, 2 or 3,_
15 further comprlslng an outer coverlng for: preventlng
o the pan from falllng over. .
5. A bread pan substantlally as herelnbefore.-
,deecrlbed with reference to Figures 1 and 2, or - |
'Figure 3, or Figure 4 or the accompanying drawings.




