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WANGDOC: 06311 ' | MPROVEMENTS | N CARDBOARD BOX ASSEMBLY MACHI NES The -
present invention relates to inprovenents in cardboard box assenbly
machi nes. Cardboard box assenbly nmachi nes conprise an adjustable feed
mechani sm to feed cardboard sheets from whjch boxes are forngd a X
lifting device which |ifts the |aps of the tardboard sheets ?%J?bgﬁgbbgéggf
I n known cardboard box assenbly. machines there is a cardboard sheet feeding
mechani sm t hat&CoRPEE Qes 230EE3 L of vacuum suction el eneHANGDOSst iQf3 Yads)
whi ch by neans of up and down novenent, supply the assenbly machine wth
cardboard sheets. The suction pads_of these nechanisns are in a fixed
position. To nodify their position, in order to change the format or
di rensi ons of the cardboard sheets, it is necessary to stop the machine, so
t hat the operator ENTE t b S Kk essary
corrections and ad?g‘gﬁ%gﬁ?‘ to tﬁ? o%%$lg$?%%9m h%égﬁg??gnﬂﬂg%g%hand.
2 Although this operation is known to be sinple, it takes up a long tine,
especially in cases in which there are :

The present invention relates to improvements in

cardboard box assembly machines.

Cardboard box assembly machines comprise an adjustable
feed mechanism, to feed cardboard sheets from which
boxes are formed, and a lifting device which lifts the

laps of the cardboard sheets to form boxes.

In known cardboard box ;sse@bly machines there is a
cardboard sheet feeding mechanism that comprises a
series of vacuum sﬁbtion éiéments.(suction pads) which
by means of up and down movement, supply the assembly

machine with cardboard sheets. {_

The suction pads of these mechanisms are in a fixed
position. To modify their position, in orderxr to change
the format or dimensions of the cardboard sheets, it is
necessary to stop the macﬁine, so that the operator can
have access to the mechanism ana make the necessary
corrections and adjustment to the operation of the_

suction pads by hand.



.......

many suction pads.:-Also, a series of nmechanical tests,_ which involve

st oppi ng the machi ne, are necessary to effect the exact adjustnent and
positioning of the suction pads. The known nethod of lifting the | aps of
the cardboard sheets uses tongues situated along the passage of the
carde@bd sheets in the feed path to the nacqﬁme These tongues are
inclined, in accordance with the type of box to be assenbled. In other
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const ant angul ar- posi afe presen

provi de inprovegag ggg%5§ ssenbly machi nes whi ch do not have the
abovenenti oned pro cc ng to the present invention there is
provi ded a cardboard box assenbly machi ne for assenbling cardboard boxes
from cardboard sheets having | aps, the machine 3 conprising: neans for

feeding the cardbse|dasBesties oI the@Radd dallCltedity aihidndinvdemrdyroups of
suction pads; neans for adjusting the distance between the groups of
stopping the machine, are necessary to effect the exact

adjustment and positioning of the suction pads.

The known method of lifting the laps of the cardboard
sheets uses tongues situated along the passage of the
cardboard sheets in the feed path to the machine. These
'tongues are inclined, in accordance with the type of box
to be assembled. 1In other words;'the laps are 1if£ed
and subjected to the acfion of the assembly mold
directly.

Certain difficulties regarding the operation of the
A gluing machines arise from this, due to the fact that

the laps do not have a constant angular position.

It is an object'of the present invention to provide
improved cardboard box assembly machines which do not

have the abovementioned problems.

According to the present invehtion there is provigded a
cardboard box assembly machine for assembling cardboard

boxes from cardboard sheets having laps, the machine
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suction pads; and neans for lifting the | aps of the sheets;. the nmeans for
adj usting the distance between the groups of suction pads including: a pair
of threaded, parallel spindles and nmeans for rotating the said spindles

si mul taneously, the groups of suction pads each being nounted on the pair

- of spindles and each spindl e having sections of opposite thread on mhi@ﬁ a
respective group of pads is nounted, whereby the distance between the

groups of syehpeRsRads meatisaFHd faediH@ it ddyalgdrdll sitestd|uldangous! y;
a striated shaft paraliel with the two spindles and ‘connected to a first
one of sai dmepnedimcludinepnt dfeantf ibtwal gruPaC o uweealion geadiscted to said

shaft and to the first spindle such that when said first spindle is _
rot at ed, thmetnssiforomddeitingidres dis tanced betwepn Hhd igxduppiokil e and
along the striated shaft; at |east one armslidably connected to the shaft
such that isuckhomppads;ospd meangaifior ddftiingedhe laps of rthe connecti ng
means such that when the spindles are rotated, the first connecting means
noves al ongSPRELEI r $hes geadse fard adidwFinge theadiskanes hefsreqn ithed shaft

connect ed. | SERUREC RN BUREARP RA0ap JALURIRG: o RS Fy SRl | o pads
such that “QSQaiiLi %ETJ&;L%Sand means for rotating the said
spindles simultaneOuaiy, the groups of suétion péds each .
being mounted on the pair of spindles.and each spindle .-\'J
having sections of opposite tﬁ;ead on which.a respective
group oﬁ-pads is mbunted, vhereby tbé distance between
_the.gxoups of suction.pads is éhﬁnged_by_:otating-the
spindles simultaneously; a striatéd shaft para;lel with
-the two spindIQS-gnd conngéted.fQ_a ﬁi?st_one_of said
_spindlés by means of a first dOnnecting means.cqnpected
té said shaft and to the first spindle such that when
said first spindle is rotated, the:first connecting
meéns is moved alohg the first spindle qnd_along_the \;J
striated shaft; at least qne_armhélidably:conneeted to
the shaft such that it can move along the.shaft, and
fixed to said fi:st_cbnnecting'means such that when the
spindies are rotated, the first connecting means moves
lalong the first spindle and along the shaft énd as the
striated shaft is rotatéd, said a:m.is_caused to tilt
simultaneously; said arm being connected to a'mecﬁanism

which supports one of the groups of suction pads such

that when said arm tilts,

o B bt s -



4 the group of. suction pads is noved in a generally vertical direction. The
cardboard box assenbly nmachine allows the adjustnent of its parts, operated
by vacuum which feed the cardboard sheets. Adjustnent of the feed
mechani,sm to enable feeding of cardboard sheets of different dinensions,

S poSe}bIe even when the machine is fully ogerational. Mre partrcularly,
each suction pad is |ocated on a support connected with a corresponding

vertical: guide, Ion [ it .opves. The,vertical ,qu rated by a
connecti ng rod & é@@g 8?h3?°8?933pfa affe?ﬂgfa ﬁg b gﬁ&ed ¥novenent ,

to effect the o of a cardboard sheet which is removed from
t he base of aiﬁ%éé{ a£H§¥?¥39§$ﬁe adj ust nent system conprises a pair of
paral | el spindles, connected together by chain transm ssion, each one of

whi ch conprises two identical sections of contrary thread. Each section of

each spindl e hagdmyekEFoPal boR &EbéhﬂﬂyehﬁﬂﬁﬂhetHﬁloﬁenﬁhbtHhS%s%m&HEpOft
means for the raising and | owering nechani sns of the groups of vacuum

suction pads. O it® paibé] esparatetabyyvavudingdwhychi £edasupgorts on the
body of the adjuster mechanism Parallel with one of the spindles there is
a striated cardboard sheets. Adjustment of the feed mechanism, to
enable feeding of cardboard sheets of different

L dimensions, is possible even when the machine is fully

operational.

More particularly, each suction pad is located on a
support connected with a corresponding vertical guide,
along which it moves. The #ertical guide is operated by
a connecting rod and lever, that gives it alternating up
and down movement, to effect the unitary conveyance of a
‘cardboard sheet which is removed from the base of a pile
of sheets. The adjustment system comprises a pair of
(% parallel spindles, connected together by chain
transmission, each one of whi.ch comprises two identical
sections of contrarf thread. Each section of each
spindle has mounted on it a sliding element that
constitutes a support means for the raising and lowering
mechanisms of the groups of vacuum suction pads. The
two spindles are stably mounted by fixed Supports on the

body of the adjuster mechanismn.

Parallel with one of the spindles there is a striated



5 shaft, whose ends rest on bearings fixed to the body. A nut which is
noveabl e by turning the spindle is nounted on the spindle and has a radi al
extension by which it is connected with a hose nounted on the striated
shaft and to which it transmts the displaceable novenent. This hose_ .
receives, in one of its ends, the head of_a | ever that turns partiallyrat
pul ses of a conventional alternating nech%nisnl This alternating nechani sm
acts on the striated shaft and transmits u andﬁggéf novenent to the-

suction pad fos WiRR e 48 \FE5E t PR BRREI NG ! {9 drhe hyrppd and

rotati on of PHC WHILS HRYeRE 6t rEuEE s e&%“ﬁ%%f%hdﬁr@%”%fﬂéd%; ts
rotat’on | , AN _
vertical 11 roarot del B Rl el S HAERL SRR n ol b L0

each ver ] oaloSORALA |l RS E dlbided Non Sl K RURE JIUEY Sihd 1 cach

contrary thread area e spindle, pernmitting the acenent

of each supPQs tyhi & CODL AR R Vi £1hle t s Sl S AT B veeRACH ga¥gs Of the

two | evers, connected with the first spindle,~ﬁhich transmt the up and
down nDVENMEodd LEEEL vek,UUh Soktd | OF Desl ands\P-the Il oFf dalex i s _
coupled to the end of one of the spindles by nmeans of a hose, and rotation
of the that turns partially at pulses of a conventional

alternatihg mechanism. This alteinating mechanism acts W,
on the striated shaft and transmits up and down movement

to the suction pad groups.

_Parallélswith_tﬁe other spindle, theére are upper and
lower bars, upon which theré is a sliaing piece which
slides by means of rotation of the sp;ndle,-guided by
the bars. Each one of the sliding-pagts is solidly
connected to one of the vertical suppbrté, with slipper
and vertical 1igear guide of a vacuum suction pad group, -
for which purpose, each vertical support is connected ~/
with the sliding piecé mounted in each contrary thread
area of the spindle, permittingzthe_vertieal---
displacement of Qach-support, in combin#tion with the
- displacement of each one of the two levers, connected
with the first_s§ind1e,;which transmit the up and down
movement to each vacuum suction pad'group._

A wheel or handle is coupled to the end of oné of the

spindles by means of a hose, and rotation of the
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6 spindles is produced by turning the wheel or handle by hand. In
accordance with what is described it can be seen that the approximtion or
separation of the vacuum suction pads group can be done even when the
assenbly machine is in notion, since the nmechani sns which operate it nove
|ndepaQﬁent of the adjustnent displacenent. ghis adjustnent allows coupling
of the suction pad groups to different box formats. In this enbodi nent the

lap 1ifting deWindId®risosrdadésd Poy tthiabhg Eie tiitesl P MPhAL ¥Opy
pneumati c cylinders. The cylinders act on a shaft, to which the arns of t he

strip are JOlmahnaUmlpush the laps until they are perpendicular ([err]) to
t he cardboard sheet from which they energe. The strip serves as a guide for
the |l aps during the |ongitudinal nmovenent of the cardboard sheet toward the
gluing. The lifting device has adjustnent nmeans to approach or 7

In accordance with what is described it can be seen that

the approximation or separation of the vacuum suction

pads group can be done even when the assembly machine is

in motion, since the mechanisms which operate it move

independent of the adjustment displacement. This

adjustment allows coupling of the suction pad groups to

different box formats.

In this embodiment the lap lifting device comprises a
strip, tiltable by ﬁhe action of two pneumatic
cylinders. The cylinders act on a shaft, to which the
arms of the strip are joined, and push the laps until
they are perpendicular (90°) to the cardboard sheet frém

which they emerge.
The strip serves as a guide for the laps during the
longitudinal movement of the cardboard sheet toward the

gluing. -

The lifting device has adjustment means to approach or
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separate the device, depending on the format and di nensions of the Iaps.
Further features and advantages of the invention will becone apparent from
the foll owi ng description and acconpanying clains. The present invention

w || now be described by way of exanple with reference to the acconpanyi ng
drawi ngs, in which: Fig. 1 is a raised Igpgitudinal view of an adjustagfe
mechani sm for feedi ng cardboard sheets; Fig. 2 is the nechanismof Fig. 1

in a plan view, Fi.g. .3 shows a segction of the cited nmechanism al ong the
line A-A o@qi?ag‘?a% téﬁg.é)ed”ji"se'a ‘fﬁﬁ%ﬂ%ﬁlﬁ ‘I’hé"&tﬁ t&fmtﬂ?ﬁsm on a |arger
scale, according to a sgﬁ l,on .along the line B-B', of .Fig. 2; Fig. 5 shows

schemati cal 5% %%i?' Eﬁ

qﬁﬂ%%?ﬁ%ﬂsed vi ew of the cardboard box assenbly
machi ne. The sheet feed nmechanism according to the invention, is shown
within a circle (seen fromthe side) in coincidence with Fig. 3; 8 Fig.

6 and 7 relo_rﬁﬁﬂ{ﬁe:."tf@a[t\?x?e%e'ﬁﬂd/ B Res W ChGIREAGL Y dpy i evs, where
t he conventional vacuum
become apparent from the following description and

accompanying claims.

The present invention will noﬁ be described by way of
example with reference to the accompanying drawings, in
which:

.Fig. 1 is a raised longitudinal view of an

adjustable mechanism for feeding cardboard sheets;
Fig. 2 is the mechanism of Fig. 1 in a plan view;

Fig. 3 shows a section of the cited mechanism along

the line A-A' of Fig. 1;

Fig. 4 is a detail of the cited mechanism, on a
larger scale, according to a section along the line

B-B', of Fig. 2;

Fig. 5 shows schematically the longitudinally raised
view of the cardboard box assembly machine. The sheet
fged mechanism, according to the inveﬁtion, is shown
within a circle (seen from the side) in coincidence with

Fig. 3;
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suction pad system has incorporated the feed mechani smof the invention,
seen in the sane way as Fig. 5, in a side viewwthin a circle for easy

pl acenent thereof; Figure 8 is a side view of a lap lifting device, in use
according to a section along line A-B of figure 9; Figure 9 is a front

rai sed view of a l'ap lifting device; Figure 10 is a section along the line
C-D of figure 9, show ng the adjustnment syst®m which makes it possible to
approxi rate or separate the lifting device according to the format or.

di mensi ons of the |aps; and Flgure 11 is a front raised view of the box
assenbl y machi ne of i gure 6_show n enclosed in a.cjrcle, the Iocated of

a lap lifting devi GtFack AR NG FEPTeRENH RS 25 sembLY MAchines,o Wwith
nbodi t f ot t t Th t h f
f eedi hSEQa?dﬁoaﬁ%x%fﬁ%éfé“%#a%ve e e, Fhe oot ot EpRalotdfdua " UL e
h I 2
ond coupted updid bR FRE Ry Com A0ks' SheFpoftodtine odf ALERERFn| %
dl 3 T I t b
chain Lranei s ore, TARFELOR WedliAthd adé WP MECHES. 900k B 2
side view within a circle for easy placement thereof;

_ Figure 8 is a side view of a lap lifting device, in

use according to a section along line A-B of figure 9;

Figure 9 is a front raised view of a lap lifting

device;

Figure 10 is a section along the line C-D of figure
9, showing the adjustment system which makes it possible
to approximate or separate the lifting device according
to the format or dimensions of the laps; and
N Figure 11 is a front raised view of the box assembly
machine of figure 6 showing, enclosed in a circle, the
located of a lap lifting device, according to the

L ]
invention.

The drawings show embodiments of the present invention.
The adjustable feed mechanism for feeding cardboard

sheets comprises two groups of suction pads (1), with

the mechanical'opératiOn elements of each group resting



on said spindles, which rest on the chassis (8) of the devige. Both
spindles rotate in the same direction driven by a wheel or handl’e placed in
a coupling (9) provided in spindle (3). The rotation of the spindles, in
one direction or the other determ nes the linear displacenent of the _

el ements that connect themw th the suppogtand drive neans of the-vacuﬁﬁ}
suction pad groups (1) The operating nmeans consi st of an eccentric ro

(10) that drives an n% rtlcu*_éed_rodlhllg and ixﬁs osciJ |l ating
rotati on noVRFrehtP ?8” f a?ﬁ FYIP+99) upRY, Fh H1§UB%8 OME19F with
beari ngs upop 2d, b 4) unt.ed and

whi ch rot at €8° §?€%§¥ Eﬁb@%& 1é?dt é§§%§%%|§§k§§égéné33fa§% 34 "Il ati on

connect ed T opkg egﬁ{enéﬂoga e9y" ae&gyae?ceaﬂﬁsataa £8gethlk W'l Lhe arm

(17) suppor ose 'S connect by neafs of a

sl i pper (18)chamttmem@épaﬂ es) '&‘ﬂ@rpfﬁiéhﬁaksguhﬁa (¥9), methitea on the
support (20). This vertical guide support is solidly connected to a pi ece

(21) nount ecowrsabe® ©piharespi e eh abésteohi tBeOBhassiB (189 P& &hlec! gui de
bars (22) and (23). The striated buckets (14) turn with the bar (12) and
are device. Both spindLes rotate in the same direction
driven by a wheel or handle placed in a coupling (9)
provided in spindle (3). Theﬁrotat{pn of the spindles,
in one direction or the other~dqtermines the linear
displacement of the elements that connect them with the.

support and drive means of the vacuum.suction pad groups

(1).

The operating means consist of an ecéeptric rod (10)
that drives an'eccent#ic articulated ;§d {11) and gives
oscillating rotation movement to a st?iated.toﬂ (12)
resting on supports (13) ﬁith.bearingéfupon whose

- striated rod a striated_bucket”(i4) is.mounted-and which ~/
rotates with the rod (12) and has coupled the end of an
oscillation connected rod-levex (15) donnected by a
connecting rod (16) with the arm (17) 8ﬁpport of the
rods, to whose bar it is connected by means of a slipper
(18), that moves along a linear vertical guide (19)
resting on the support (20).
This vertical guide support_is solid;y 6anected.to a

piece (21) mounted on the bottom spindle and resting on



connected with the top spindle (3) by nmeans of a binding nut (24). The

| i near approach or separation displacenent of the suction pad groups (1)
and (2) is done by rotation of the top spindle (3) and simultaneously, due
to the chain transm ssion (5) and pinions (6) and (7) by the bottom spindle
(4), the first one guided by the striated bayg (12) and the second one by
the parallel bars (22) and (23). It can be seen fromthe drawi ngs that the

adj ust abl e cargpgand,-gh e”@ﬁ&%ﬂ ' t he. approach or
separation of ?ﬁ aéa%éu%?éu%%&on pa groups |rré§§%ct|ve of the

oscill ation nmovenent produced, given that the transm ssion of this novenent
I s donhe upon a fixed point of the striated shaft, and therefore, w thout

interfering i nrhéesepeatedobueketie (apdivigrhvite thay doar 1 3)eghg. afbe
operation for adjustment of the separation or approach of the suction pad

groups is theretnmectedpwithecthe nop ispirilen! (8 )ndye wssEns taf aaapt ndbng he
coupling (9) a handle or wheel which can be used.to make the spindles (3)
and (4) turn. nutN6@4going on to the lap lifting device which is shown in
figures 8, 9 and 10 of the drawings. The lap lifting device conprises
pneumatic cylinders (25) articul ated B S
The linear approach or separation displacement of the
suction pad groups (1) and (2) is done by rotation of
the top spindle (3) and simultaneously, due to the chain
transmigssion (5) and pinions (6) and (7) by the bottom
spindle (4), the first one guided by the striated bar
(12) and the second one by the parallel bars (22) and

(23).

It can be seen from the drawings that the adjustable
cardboard sheet feed mechanism ca# adjust the approach
or separation of the vacuum suction pad groups,

/ irrespective of the oscillation movement produced, given
that the transmission of this movement is done upon a
fixed point of the striated shaft, and therefore,
without interfering in the operation of the feeding of
the cardboard sheets. The operatién for adjustment of
the separation or approach of the suction pad groups is
therefore simplified since it is.only necessary to adapt
to the cdupling (9) a handle or wheel which can be used

to make the spindles (3) and (4) turn.



and resting on the support (26) having a ram connected by a connecting rod
(27), and corresponding rotational axes (28) with arns (30) that have an
angul ar shape and sustain the strip (31) destined to |lift the laps (S) of

t he box. The support (26) is nmounted on a |ongitudinal bracket (29) to _
whi ch sonme nuts (34) are joined.. The nutf (34) are threaded to the O
spindles (35), and a wheel or handle can be adapted to one end of a spﬁ#ale

oo BRI o HIE 8 OB 0FERe SO bl ey o

sinultaneousP
26) has a yertical ahotd yu£Lxt i Gl S i Chml tyad $10n,aXi S (28
O Iho-ar ms SEIRESR G HRLUE S Abd Whalndh) COrid P PG S (R 1

A car dboar d gaet cas THHP 1 JEIC [Priunt i A SEANhAeEs CazSPaarth dedsed rom
cardboard sheets having | aps, the machine conprising: neans for feeding the

cardboard shadt restding rrarthe Eipsorty (26 ) deavingwa gram comiectsd i on pads;
means for adjusting the distance between the groups of suction pads; and
means for | byt angonnecting rod (27), and corresponding rotational

axes (28) with arms (30) that have an angular shape and

sustain the strip (31) destined to lift the laps (S) of

the box.
-’/

. The support (26) is mounted on a longitudinal bracket

(29) to which some nuts (34) are joined. The nuts (34)

are threaded to the spindles (35), and a wheel or handle
" can be adapted to one end of a spindle (35) for -

operation thereof. The rotation of these spindles is

done simultaneously by a chain transmission, upon the

pinions (33).

The support (26) has a vertical bottom extension (36) on ;;/

‘which the rotation axis (28) of the arms (30) of the

strip (31) rest. .
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| aps of the sheets; the neans for adjusting the distance be the roups
of suction pads including: a pair of threaded, parallel Spl ,ﬂ ’,ﬂjﬂ'ﬂ’m
for rotating the said spindles S|nultaneously, t he groups of

each belng nmounted on the pair of spindles and each spindle having sectiong
of opgosite thread on which a respective grol® of pads is nounted, whereby
the distance between the groups of suction pads is changed by rotating t he
spi ndl es sinmultaneously; a striated shattc*ggn&lel with the two spindles

and connected to a first one of said spindles by nmeans of a first

connecting means connected to said shaft and to the first. spindle such that
when Said first spindle is rotated, the first connecting neans is noved

al ong the firstl. splancﬂ%rwmthmlhtwmtfcataﬂmhlm arm
slidably connected to the shaft_such that it_can nove along the shaft, and
fixed to said CaxAboasnthdRe*efy fremcaxiboard sherte (having nlees, fhe

rotated, the firs onnectl neans noves_al o eig first éﬁlndle and al ong

the shaft and #& StFIR js?%rftm?%nsroq%ﬁ RRARH to tilt
si mul t aneousl y; i d ar el ng connect sntmhlch supports one
of the groups g 53: i Sifpade® ﬁ?"a'gﬁﬁ%f%ﬁ% nrl‘r‘f‘?lqgoulﬁ’te" roup of
suction pads_'%d@@f%k'ﬂhéh#ﬁﬂgﬁﬁﬂ|§br adjusting the distance between

the groups of suction pads; and means for lifting the

N\

laps of thg sheets; the means for adjusting the diétance
between the groups of suction pads including: a pair of
threaded, parallel spindles and means for rotating the
said spindles simultaneously, the groups of suction pads
each being mounted on the pair of spindles and each
spindle having sections of opposite thread on which a
respective group of pads is mounted, whereby the
distance between the groups of suction pads is changed
by rotating fhe spindles simultaneously; a striated

U . shaft parallel with the two spindles and connected to a
first one'bf said spindles by means of a first
connecting means connected to said shaft and to the
first spindle such that when said first spindie is
rotated, the first connecting méans is moved along the
first spindle and along the striated shaft; at least one
arm slidabl& connected to the shaft such that it can
move along the shaft, and fixed to said first connecting

means such that when the spindles are rotated, the first

connecting means moves along the first spindle and along
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_ueLL+eaL~d+Fee%rﬁﬁ- 2. A machine as clainmed in claim1l, further conprising
triated shaft being supported by bearings nounted to said
m “mﬁﬂl st spi ndl e being connected to said striated shaft by a nut

rst spindle and a bucket nounted on the striated shaft,

sald bucket belng connected to said arm 13 A nachine as claimed in olg m
1 or 2, further conprising two bars and two support pieces, said two bars

bei ng nount athepantd el and ddetie ool atfed aitth fpiiad ot atesai,d dad SampRos t
pi eces being slidably engaged to said bars and connected to a second of
sai d spi ndl ds sumisddato riatlt | sdmuof tareoumdggnos scisl redine dedirses sai d support
pi eces to-travel on said bars, each of said support pieces being connected
to a slippercannectadrtd c%llm¢¢hm#8!glwl‘d@lf eupparts aney off theast one of
sai d suction pads for vertical novenen A _machine as clainmed in claim

1, 2 or 3, faxqurg of S_L‘»-“rc%"d?ﬁ)rl?%‘?ﬁgs‘é’h éﬁi‘qtr fhery spdd @arm deidksap 1ifting
deV|ce conpr.isi a su port tlcal eunatlc C S Wth pistons
mount ed on stéﬁjgg'iﬂﬂﬂ) %P"sﬁ"ﬁa‘?'? ‘{)% es‘{etﬁ?rsﬂs‘ﬁch t hat
actuation of S%i (}Hépders and plstons causes rotatlon of said shaft; two
angl ed ca ectio

2. A machine as claimed in él;im.l,_further comprising )
'__a chassis,_said striated shaft beihg.éupported by ~/
bearings mountedftb-said'chaséis, said first spindle
being connected to said striated shait.by a nut mounted
on the-firsﬁ épindle and a buéket:mgunted on the

striated shaft, said bucket Beiﬁg‘eoﬁnécted to said arm.

3. a m#chine as claimed in claim 1 or 2, further
comprising two bars and two suppprt'pieces, said two
bars being mounted parallel to the second of said
| spindles, said two support pieces being slidably engaged ;_)
to said bars and connected to a second of said spindles
such that rotation of the second spindle causes said
support pieces to travel on said bars, each of said
support pieces being connected to a slipper and a
vertical linear gquide for supporting at least one of
said suction pads for vertical movement.

4. A machine as claimed in claim 1, 2 or 3, further
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arnms havi ng pr.oxi mal and distal ends, said arns each nDunted
at its proxinmal end; a strip nounted on said angled arns at s mmmn'm‘mm“‘
ends, such that when said shaft is rotated, said angled arns MM rot at

and nove said strip to a first position in which said strip contacts one of
the fhaps of one of the sheets and pushes saild flap to a position
substantially perpendicular to said sheet; and further conprising neans for

adj usting the posmprdsing af lapi difting devi cegspatt lapsaifitihgeievidid

strip adjusting neans having a-bracket connected to said support and a nut
nounted on a t hcoaprtiséagedaspuppbetsutivot Nertihedh parumahicdeypimdessi s
rotated, said bracket and said support will nove in relation to said

sheets. 5. A cardbbapdsbonrsamounted encAphé suppozhii al shaft nonsechedor e

described with reference to, and as illustrated in, figures 1-5 6 or 7 of
t he acconpanyln§°dﬁaﬁpn3§3t°ns such that actuation of said cylinders

and pistons causes rotation of said shaft; two angled
arms having proximal and distal ends, said arms each
mounted on said shaft at its proximal end; a strip
mounted on said angled arms at said distal ends, such
that when said shaft is rotated, said angled ;rms will
rotate and move said st:ip to a first position in which .
said strip contacts one of the flaps of one of the’
sheets and pushes said flap to a position substantially
perpendicular to said sheet; and further comprisihg
means for adjusting the positioning of said strip with
respéct to said sheet, said strip adjusting means having
a bracket connected to said support and a nut mounted on
a third threaded spindle such that when said third

W, spindle is rotated, said bracket and said support will

move in relation to said sheets.

5. A cardboard box assembly machine substantially as
hereinbefore described with reference to, and as
illustrated in, figures 1-5, 6 or 7 of the accompanying

drawings .



