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Tests of 280 fibre bozes were made in the anill
revolving drum. Twenty boxes of eseh of 14 Aifferent de-
‘slgns were temted to furaigh u#araguaingaa whinﬁ_rulinhié
eonglusions might be based.

The purpose was to determine, for sertaln londe
#f esnned goods, the relaitve serviceability of corrugatea
and e0lid Libre boxes; and the relstive serviceability of
g0lid fibre bozes with grain vertical snd grain horizontal
in sides and ends. Two different sizes of bozes were used,
the smaller £illed with 24 number tws oans of corn, the
larger with 46 tall size cans of milk., As was expected,
the smaller boxes withstood mnfh more tumbling in the drum,

The testn showed aintiﬂeﬁlg ﬁ&i# the molid fibre
boxes with the greim of the hoard vertioal in sides sad
ends withstood eonsidersbly more tumbling in the drum bee
fore eutting and tearing sseurred slong the scores than
the olid fibre boxes with horigontal grain. The divection
of the graln of the doard in the golid fihr§ boxes 414 not
appear, in these teste, to have any constant relation to
the number of drops required o spill the oontents of the
box. wiﬁh.oentnntﬁ of a different nature -- fop example ,
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smaller eans ~- the vertlesl grain would dcubtless have

shown an advantage in reslsting loss of contents.
The solid fibre boxes were mede of two differsnt

grades of fibre board, "44A" snd "FF", the difference being

in the liners. The solid fibre board used in these tests wss

four-ply board. The two oubtside plies of the Urade "AA"™ boara

were & beiter grade of liner end showed a higher average
Eullen test than these of the Orade "FF” board. The boxes
with the betier grade of limer withetood considersbly more
rough handling, both before cutting and tearing ocseurred
in the scores, and before final fallure as shown by loss of
eonbente. '

The oorrugated boxes, of which only one grade was
tested in esch size, gave resulis between the two grades of
#0lid fibre boxes.

The resulis of the liullen and Webd tests eon any
partieulsr box 314 not prove to be an scourste indication
of the amount of rough handling the box would withstand.

It was true for the eolid fibre boxes, however, that when
the averages of the Mullen snd the Yebb teste for one
gories of hoxes wag appreciably higher than for another
series, the first meries withstood an aprrecishly larger

aumber of drops la the drum before the contents sypilled,
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3oth the Mullen and the lebb tests showed prac-
tically no difference due %o teaiiﬁg the board from dif-
ferent sides. The Nullen test of the eérrugatea boxes
wae applied to the eombined board, and the aversge resulis
were comparatively low., All the Mullen snd Webd tests were
made under standard and éoﬁatant humidity conditioans.

A glight advantage in the use of "90-point”
fibre board instead of "80-poiat™ board wes shown in the
drum tests of the boxes of Grade "AA"., Thie sdvantage dla

not appear in the bhoxes of Grade "FF7.
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Eurpose
The main purpoge of , these teste of fibre boxes
wvas two-fold:

.
2 i, To obtain g comperison of the genersl services-
. bility of solid fibre and eorrugated boxes for ecarrying
# eertain loads of c¢annsd foods.

2. To establish, for those losds, the relative value
: of solid fibre boxes with the grain of the board running

vertieally in sides and ends and go0lid fibre boxes with
the graia runaiag horizontally.
The results of the tests were slso expected to

" T

furnigh valuable information on the following points:

. The value of the Nullen sad Vebbh tests for pre-
determining the ability of & fibre box to withstand rough
handling.

4., The relation of the sverage Mullen and Webb testis
of n series of several ﬁexas %o the average smount of rough
ﬁanaling which the boxes of that series will withstaad.

5. A comparieson of Mullen and Vebd test 1alu§s when
the fibre board is ?ﬂnﬂhiﬁ from opposite sides.

6. The relative serviceability of solid fibre boxes
made of grade "AA" board and of grade "FF" board.

7. The relative gervicesbility of solid filre boxes
made of "80-point” board and of "90-point” bhoard.
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Phe eooperating company sent to the laborstory

25 bozes of each of the following designse!

For 48 tall sans, eorrugaied

Company Gontents Grain Grade Zated
denig- af Thic k-
A 24 §2 corn  Up and down ¥ 080
” 24 ¥2 eorn Around P 080
= 24 ¥2 eorn  Up and down @ AA 080
= 24 ¥2 corn Around AA 080
¢ 48 Tall milk Up and down  FF 080
"- 48 Tall milk _ Around ¥ .080
B 48 Tall milk Up and down ¥ 090
” 48 Tpll milk _ Around ¥ .090
5 48 P11l milk Up end down Ak 080
" 48 Tall milk Around AA 080
» 48 Tall milk Up and down  AA 090
" 48 Tall milk Around A& 080
& 24 #2 Corn  {Corrugated) A4 . .018*
| 48 Tall milk (Corrugated) 44 016"

Pour-ply fibre ‘board wae used ia all of the
golid fibre boxes. The inslde dimensions of the hoxes

were ag follows?

For 24 #2 eans, grain up and down 13-7/8 x 10-5/16 x 9-1/8

Por 24 §z gans, grain around 13 -1 J/1éx 10-1/4 » 9-5/16

Por 24 ¥2 eans, corrugated . -

Por 48 tall oans,zrain up snd down,18-1/16 x 12  x 8-18/16

For 48 tall gans, grain around 18 = 11-1.,5/15 % 3..3/3
x x

£

The boxes with the grain around were made 1/16 ingh shorter,
1/18 ineh narrower, sad 1/16 ineh deeper then the boxes
with the grain up snd d4own. The purpose of this variation
in dimensions is to take omre of the shrinkage of the fibre

board, whieh is grester in the direction across the grain

sthan in the dlregti
* Zaeh liner
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The board used in the boxes was made of the follow-

ing grades snd thiocknesses of plys

080 ¥¥

080 AA

. ,090 AA

- 200-pound
corrugated
boexd

g
i
i
B
1
1
080 FF 2
2
b4
b4
8
b 4

plies
ply
ply

plise
ply
piy

plies

pliss

plies
plies

plien
ply

016 ¥ » R,R. Iliner Av. imllen 80-85
012 Uhip

016 A - R.R, Idner iv. ¥ullen 105~110
019 Chip
«025 Chip

.916 F o= RQRQ'. ‘&inﬁr BT 3‘9.11&& 8&*‘35
085 Chip

016 4 « R.R: Mduer Av. Mullen 105-110

«0168 A ~ RiB.ddner Av. ¥Wedd test 110
«009 eorrugated strawboard

Twenty boxes of each design were tested. Hash set

of twenty boxes im called in this report a "series”. fagh

box was designeted by series letier and by number.

411 the boxes in a meries were cut from the same

gheet of Pibre hoard.

The solid Pibre boxes were out ale

ternately with greln vertical end grain horizoatal, and

wére numbered somseculively ag they were cut from the

gheoet. The boxes with the grain vertiesl ia ai&qe snd ends

given sven pumbers.

were glven odd numbers; those with grain horizontal were
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The drum tests were made in the small revolving

drum, a deseription of whiech ig sttached at the end of
this veport., The humidity of the drum room, &8 obeerved
at half hour intervals during the tesis, was fxirly oon-
gtant at from 55 to 38 per cent,

The Bullen and Yedd tests were made in a room

i1 which the humidity was subtomatisally kept constant at
about 63 per cent. Two Mullen Sects wers made oa each
pox befors the drum test was nade. After the drum test,

s dise was eut from each box and suhjeeted %o two Nullen,

_ .fan-r ¥ebh, snd two thickness tesis. The boxes end disges %0

be tested were pleced in the gongtant~-bumid ity chauber
geveral hours before the Mullen and Webb tgata. in order
to be properly seasoned.

fhe boxes were nll machine~-sealed with silicate
of sodse oa the day hsfar& the drun tests were malde. The
merkiag af the bozes Tor test wes smevording o the gtand~ |
axd laborstory method which is showa on the sketeh at-
taahaa at the end of this report. |

The steges of failure observed in the drum tevis

were as follows: (1) Piret eut == the first break an inen
or more ia leagth in say seors. {2} Znookout -~ & break
thruout the full length of any seore. (5) Failure of the
box as indloated by spilling of the gontents.

e
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The first kmockout fbrcak'MWp the entizre length

of a seore) ceeurred, aasrly every time, in a horizontal end
soore. Ihruout the 280 boxes tested, there were only 27 ex-
eeptions to this rule. In 18 of the solid !1%:# hoxee with
horigontal graia, and in three gorrugated boxes, the firsd
knoekout osourred in a horizontal side ecore. fix solid
£ibre boxes with vnr%iaal grais were slso aneng the excep~
tionst 4in three of thess & harisantsi gide soore knooked

out fires; sad in three a verticel end seore knocked out first.

The knoekout of a single score wss not gufficlent,
uifh the gize and shape of the ocsus used , 30 oause the eon~
tents of the bomes te spill. Ioss of contents wag usually
duve to the knockout of two meores meeting at & g¢orner. Altho,
as stated dhgva* the Tirst kacekout was nearly slways in a
horizontal end seore, the ioaatioﬂ of the subseguent kaogk-
outs vas'inzlnsﬁﬁan by the direction of the grain of the
poard. With few exeeptions, the knogkout at which lows of
contents oscurred was in a vertioal seore when the grain
of the board was vertical end in s horizontel mide seore
when the graiﬁ of the board was horizoatal.

Annlysis of the vesulis brings out some inter-
enting polubs regarding the relisbility of the lullen and
febd tests for pre-determining the smount of rough handling
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any partieular box will withstend. A box which gave the high~
est Mullen test of & series was, in these tests, just as

often below the averasge number of @rops required to cause

loss of coutents as above, mnd vice versa; while the box
giving the maximum Webb test in each series withstood less
than the sverage mumber of total drops iu 25 cases out of 4%.
Harnqvnx, in one series, the box w;th the ninﬁnaﬁ:ﬁnllan test

went the longest in the drum before spilling ite scontente.

In eagh of three series, the box with the highest dulien
test withatood the lesst number of Hotal drops. The box with

the minimwe Wehb test in each of two series gave the highest
‘total drope; while in one series, the box with the maximum
Webb test withetood the least total mumber of drops.

Thile the Mullen sud Webbh tests 4id not give
relisble indication of the servicesbility of any particular
box, the haxia made fr&ﬁ the material with the higher Mullen
aud Webh tests gave, on the avevage, the better resulis.

Songluplons

, The vesulte of theme tests of Tibre bomes delcn~
strated the marked superiority of the box mede of Urade "4A"
hoard ovex %hs box made of Opede "F¥" board for both loads
tested. Thiz superiority was shown both in luoreased re-
gistance to cutting and Zoosking out of the seores suld in-
the larger smount of rough haudling vegaired to emuse loss

of sontents .
-l




The gorrugsted boxes, of which only ome grade wae

tested, gave resulis between the two grades of polid fibre
boxes. . |

 The solid fibre boxes with the grain vertisal in
sldes and ends showed a marked advantage avar-tkaaa with
the grain howigontal. This advantage mppeared in the form
of insressed reslstance to entting and knoecking out of the
goores. But the direction of the grain of the bosrd d1d
not appear, ia these tesis, ¢ have any gongtent relastion
$0 the total number of drops reguired $o spill the contents
of the box. If the contents had hesn of such s nature as
4o spill resdily through the knoeckout of g single moore, the
vertical grain wﬂﬁlé'aeabtleas have showa sn aivantage in
resigting logs of eontenis.

. The resulis of the Mullen and ¥Webb tests On any
partieular box, of either eorrugated or solld Iibre, dia
not prove to be an acourate indieation of the smount of
yough handling the box would withetand bef ore loging ite
sontents. It was true for the solid fibra‘%axae, however,
that when the averages of the Emllen snd the Hgbh testa for
one series of boxes were apprecishbly higher than for another
series, the firast series withetood an appreciably larger

gpanber of drops ian the drum.

10




feither the iullen nor the Webbk tests showed any

804 : appréciable difference due to testing the bosrd from oppo-
ki) | gite sides, |
The boxes made of Grade "AA"™, "90-point” fibye
¢ 3 | board withstoeod, on the average, slightly move tumbling
o3 | in the drum before losing their contenis than the boxes
b %0 ' made of Grade "A4", "80~point™ fibre bosrd. This advan~
e tage of the "90-point” board did not sppesr in the hoxes
i of CGrede "¥97,
¥ od
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THE FOREST PRODUCTS LABORATORY STANDARD DRULL TEST

The most practical ﬁethod vet devised for testing
vacking boxes is the revolving drum, This drum, as devel-
oped and used at the Forest Products Laboratory, is hexa-
gonal in vertical cross section and revolves slowly. The
box to be tested is packed with material simulating as
closely as possible the actual contents carried in commer-
¢ial .service, (On ‘the six faces.of the drum are a series of
hazards, so arranged that the box tumbles and strikes on
ends, sides, top, bottom, edges and corners. On one of the
faces of the drum are knobs which represent the corners of
another box. Each face of the drum is counted as one drop.
These drops simulate the actual stresses, shocks, and rough
handling which a package encounters in commercial service.

As the box moves on from one drop to the next,
the observer notes and records each failure and the number
of the drop at which it occurs. Such tests determine points
of wealness in individual boxes and give a relative compar-

ison of serviceability. The test is usually continued until

the container loses its contents.
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STANDARD MARKING OF BOXES FOR TEST.

Sketch showing method used by the Forest Products Lab-

cratory of designating sides, top, bottom, and edges

of a box under test,




