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CLEAT FEEDING APPARATUS FOR BOX-MAKING
MACHINES

Léroy Stanley Hayward, Morris Plains, N.J., assigner fo
Stapling Machines Co., Rockaway, N.J., a corporatisn
of Delaware

Filed Feb. 25, 1955, Ser. No. 490,529
2 Chaims:  (CL 221—116)

The invention illustrated and described herein relates

16 +;

to apparatus for dispensing cleats. to wirebound box- -

making machines. of the type disclosed in United States
Patent No. 2,304,510, issued December. 8, 1942,

In such machines, properly assembled cleats and side
material or slats are conveyed beneath a transverse bank

20

of stapling mechanisms where they are stapled to longi- -

tudinally extending binding wires to form wu'ebound
box parts or complete wirebound box blanks. The cleats
and other box part materials are coaveyed through the
machine by continuously moving conveyer bands having
projecting push elements which engage them ‘and maintain
their properly ‘assembled relation.

In making box blanks for wirebound boxes haviig ob-
long ends, twe different” lengths of cleats are’ requlred
and tnese must. be placed on ‘the conveyer bands in

alternation, This considerably complicates’ the’ problem :

of mechanically feeding the tleats to the conveyer-bands.
US. Patent No: 2,658,631 discloses apparatus for feed-
ing two different lengths of-cleats fronya single” hopper.
TIns appa:r.,tus however, necessitates” prearrangement “of
the cleats in the hopper Wlth long' and short-cleats alter-
nating:

The present invention provides a cleat feeding appara-
tus which; rather-than depending: upoy the cleat pushing
elements the—‘lselv\,s to “strip™ the cleats individually' from
the column of cleats in the hopper, includes  msans for
dropping-'the" cleats individually from the- hopper- at” in-
tervals precisely synchronized with the arrivil bélow the
hopper of the: respectlve spaces between' the cleat pushing
elements. This not only avoids the diffichlty with re-
spect to- frictional interlocking of the rough: faces” of the

25

30 “members mentioned above include an -angle- member A

35 “tus includes end walls 2 and 4 and a dividing: wall- 6

40 -

cleats which-is- iavolved in- feeding the-cleats lengthwise -

out of the hopper, anJ the attendant problems-ofmulti-
ple- feeding; jaroming; etc., but-it -also ‘mukes it possible
to: provide”separafe hOPPELS for each “of iwo ormore
different lengths ofcleat and thereby: avoids: ‘prearrange-
mént of ths cleats; aitowing thent to-be handled 4o mul-
tiple.-

In the drawings:

Figure' 1 is 2 fragmientary view “of the input’ end of
‘a wirebbund box-making machine with some parts breken
away. to show an‘avtomatic cleat-feeding apparatos-em-
bodying features of fiie present invention mounted adja-
centone of the conveyer bainds ofthe machine:

Figure -2 is-an. elevatignal® view ‘at enlarged- scale”of
the inner “face’ of the autonratic’ clest-feeding apparatus
showing' the: mechanisn for feeding f‘leats of two differ-
ent lengths;

Figure 3 is a topplan view of the apparatus showi'ia
Figure 2. -

Figure.4-is an end-elevational:view of tHe:cloat-fesding

50
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apparatus as viewed from the end whick appearsat-the -

right i Figure 2.0

Fignre-5 is a fragmentary view of the: lower portion
of the cleat-feeding apparatus: showing the cleat support-
ingelements actuated o-allow the: shorter cleat” to- “drop
between the-cleat:spaciag elemenision the conveyer ‘band.

70

2.

Figure 6 is a fragmentary view at an. enlarged saale
of the portion of thé apparatus indicated at X -in. Flg-
ure 5, showing the intermediately positioned mech: hanism
which sipports and feeds the adjacent ends of the. cleats
in the two hoppers.

Figure 7 is. an elevational view of the. inner face. of
another embodiment of the: present invention showing.co-
acting mechanism for dispensing cleats. at selected in-

_tervals.

Figure 81is a fragmentary sectional. view taken on the
line 8-—8 of Figure 7.

Figure 9 is an end eleévation of the apparatus-as wewed
from.the end which appears at the right in Figure 7.

Figure 10'iS a top plan view of. the apparatus shown
in Figlires 7 {6 9..

As may be seen with reference to Figures. 1 and 4, the
inventiori is emibedied-in a pair of similar cleat- feeding
units adapted to.be mounted at opposite sides of the input
end of a wirebound box-making machine. on the, rail. as-
semblies which support the continuously. moving .con-
veyer bands. Since the two cleat-feeding units at opposite
sides of the machine are similarly constructed, it will
suffice to illustrate and describe only one of them, that
being the one which is pcsmoned at the. right-hand: side
of the machine (looking in the direction-of movement of
the box parts). This unit is shown more or less diagram-
matically in. Figure 1 and.on a larger scale in Figures 2,
3, 4, and 5.

As shown in Figure 4, the: longltudmally extending rail

which supports the. cleat-feeding apparatus and anvangle
member B.which supports the upper run. of the conveyer
band C .with attached cleat spacing elements, such as H.
- Referring to Figures 2 and 3, the cleat-feeding appara-

which is spaced between the end walls to. provide: two
hoppers D and E. of -unegual length,. in which- supplies
of cleats of two-different lengths may be stored.. A cross-
brace § bearing vertical bars 30 extends -across-and- s
fastened to the end walls 2 and 4 and dividing wall- 6-to
provide an open framework at the inner faces..of the
hoppers.to support and guide the-downward movement of
the columns of cleats-stored: therein.-

As shown in Figure 4, the vertical portion. 12 of.an

5 inverted T-shaped base member 14 supports a. plurality

of spaced -vertical bars 16. which enclose - the. outer. faces
of the hoppers D and -E.” The outwardly extending hori-
zontal base flange 18 of the ‘T-shaped base member 14
is"secured to the angle member. A -to-support. the:frame-
work of the dispensing apparatus, while'the inwardly. ex-
tending base flange 29 supports . at its end: a short; up-
wardly. projecting wall 22 of rather thin .cross:section;. to
form a channel to receive the cleats;. such-as.indicated
at J, as they are dropped individually from thé.columns

‘of cleats in the ‘hoppers’,w and - guide- them . as they are

moved by the cleat spacmg elements in the direction indi-
cated by the arrow F in Figure 2.

‘As may also be seen in Flgure 2 and 3, a pair.of arms
24 and 26 extend outwardly from either.side of the-verti-
cal portion 12 'of base member-14. The outer end. of
arm 24, at the right-hand side of Figure- 3,.is- provided
with an mtegral projecting ‘bracket 28, while the. other
arm 26 carries at its outer end a clamping strap .30 in
which a solenoid 32 is’ ad]ustable clamped.” A rod 36
‘which extends across the inder: side of the cleat- feedmg
apparatus  has at its’left-hand end; as: viewed in Figiire 2,
an eye 38 which is pivotally “attached to thé armature
34 of solenoid 32, This rod 32 is adjustably secured in
the bores of blocks 40 which .are pivotally fastened to
crank arms 42 fastened to the outer faces of spur gears
44 rotatably mounted on studs 46 threaded into'the- a;d;a-
cent edgesof erid walls 2 and 4,



, 3
As may be seen in Fxgures 2, 5, and 6, a shorter rod
48 is adjustably secured at one end in an- outer block 50
pivotally mounted on the same stud as is block 40 of
the mechanism mounted on end wall 4. This rod 48 ex-
_’tends obhquely downward and its other end is adjustably
“secured in a block 52 pivotally attached to a lever 54
fastened-to-the outer face of a spur gear 56 rotatably
‘mounted on a stud 58 threaded into the adjacent edge of
_dividing wall 6. Below and in serial driven relation to
-the 'spur gears 44 are spur gears 68 and 62 of smaller
“diameter which are rotdtably mounted on studs. 68
“thréaded into vertical portlon 12 of base member 14 and
which have fastened to their inner faces triangular fingers
‘64 and- 66 respﬂct'vnly Assembled below spur gear 56
_in similar fashion are spur gears.70 and 72 bearing tri-
~angular fingers 74 and 76.
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gear 62 and its finger 66 through the iniermediate spur
gear 60. Simultaneously, thé spur gear 56 on dividing
wall 6 is caused to rotate clockwise, imparting a similar
rotation to spur gear 72 and finger 76, through the inter-
mediate spur gear 78.. Thus, both the fingers 66 and 75

" -are rocked out of engagemert with the beveled .ends of

- The fingers 64 and 66 posmoned ad]acent to end walls :
‘2'and 4 are-caused to rock in one-direction by longitu- : -

dinal movement of rod 36 in one direction when solenoid
- ‘32 s energized, and in a reverse direction when solenoid

32 is deenergized by a tension spring 78 one end of which
“is. fastened to the end-of rod 36 and the other end of

~which is- fasteried to a stud 80 threaded into the afore-::
25 -

~mentioned bracket 28.

- With further reference to Fxgures 2, 5 and 6, and par-
ticularly Figure 6, it will be seen that the sides of the
“triangular fingers 64, 66, 74, and 76 are beveled at such

" -angle that, at opposite extremes of their rocking motion, -

" "these-beveled sides will flushly abut the mitered ends of

- “the bottom cleats in the hoppers to support the cleats in

-a ‘horizontal position: © To achieve this desired. position-

30

ing of the fingers, the longitudinal position of solenoid -

"32°in the clamping strap 30 may be varied to adjust the o~
35

- position of the fingers at one extreme movement. Their

position at the opp051te extreme of movement may be
“adjusted. by varying the position of a lug 82 which is
- adjustably secured adjacent the free end of rod 36, and

1Wh1ch cooperates with a stationary stop 84 fixed at the:

- -inner face of arm 24 to limit miovement of the rod 36
: by thespring 78. ..
¢ ~"The .energization of the solenoid 32 is contro]led by a
: -pair-of electric switches 86 and 88 which are mounted

40 -

-20 of base member 14 and between the cleat spacmg mem-
“bers H and M, while the following cleat X1 is engaged

“on brackets 90 adjustably secured to angle member B and. -

'convemently positioned adjacent the conveyer band C.
“As shown in Figure 3, each of these switches is provided
with a-spring finger 92 which extends outwardly there-
from toward the conveyer band C and into the path of

—7 the clamping Tugs L of the cleat spacing members H, N, .

v The momentary actuation of switch 86 by passage

» of the clamping lugs causes the closure of thé contacts
-of a conventional latching relay housed in a box 94 at-
tached to angle member B to energize solenoid 32, while
actuation of switch 88 opens the relay contacts and de-

_“energizes solenmd 32,

- ~To._ describe the alternate feeding of two different
'lengtbs of cleats by the apparath just described, refer-
ence is'made to the arrow F in Figure 2, indicating the

‘direction of travel of the conveyer band C with attached -

-cleat spacing members G and H, and to Figure -5 which
“shows the initial position of the bottom cleat J in hopper
D and bottom cleat K 'in hopper E. As will be seen
with reference to Figures 2 and 3, as the cleat spacing
‘members G and H, which are spaced apart a distance
equivalent to the length of the cleats contained in the
Hopper D, arrive at a position in approxlmate alignment
with_the ends of the bottom cleat T i in this hopper, the
clamp lug L of cleat- spacing member H -depresses spring
finger 92, actuating switch 86 and causing closure of the
contacts of the relay in box .94 and energization of sole-
»nmd 32, retracting its armature 34. This causes rods 36
- ‘and 48 and levers.42 and 54 to be moved from the re-
spective positions in which they are shown in. Figure 5
toward the left as viewed in Figure 2.

50

the bottom: cleat J, permitting ‘it to drop onto flange 29
of base member 14 between the cleat spacing’ members
G and H, as shown in. Figures 2.and 4.

Simultaneously, the beveled ends of the next following

‘cleat J1 in the hopper D will be-engaged and supported

by fingers 64 and 74 of spur gears 60 and 76, respective-
1y, which are rocked mwardly of hopper D. Meanwhxle,
as shown in Figire 2, in the hopper E the bottom cleat
K is disengaged by the outwardly rocking movement of
fingers 64 .and 74 of spur gears 60 and 70 respectively,
and allowed to drop into position on the inwardly rocked

,ﬁngers 66 and 76 of spur gears 62 and 72, respecuvely,

in readiness to be dlscharged into- proper position on

fthe conveyer band C in the next:step of the cycle. -

Figures 2 and 5, and particularly” Figure 5, show the

longer cleat which has thus been fed after it has been

moved beneath and beyond hopper E by the cleat spac-
ing member H. Spaced from this member H a distance
eqmvalent to the length of the cleats contained in hopper
E is another cleat spacing member M.

When these two cleat spacing members reach a posi-

" tion in approxxmate alignment with the ends of the bot-
‘tom cleat X in hopper E, the clamp lug L of cleat spacing

member H contacts the spring finger 92 of switch 88 to
actuate electric switch 88, opening the contacts of the

“relay in box 94.. As a result, solenoid 32 is deenergxzed
‘réleasing its armature 34 and pefmitting tension - spring

78 to move rods 36 and 48-and levers 42 and 54 toward

the right as viewed in Figure 5. .
This movement of the levers rotates spur gears 44 and

.56 in the direction opposite to that described above. Thus,

as shown in Figure 5, fingers 66 -and 76 are rocked out-
‘wardly. of hopper-E disengaging the mitered ends of the
bottom cleat K and allowing it to drop onto the flange

“by ﬁngers 64 2and 74, to support it and the remaining
.cleats’in the hopper E.
45

-Simultaneously, in hopper D. the cleat Il is. released
by fingers 64 and 74 (Figure 2) and allowed to drop onto

fingers 66 and 76 in position to be discharged in the next

feeding cycle.
This sequence of operatxons is repeated -to feed the
long and short cleats into alternate positions on the mov-

. mg conveyor bands.

55

60

-.As will readily be understood, the short cleat may be
fed first with the long cleat following, if desired. Also,

the switches 86-and 88 may be positioned so that the cleat
spacing members G and M may-carry the clamp lugs L

for actuating the switches instead of the cleat spacing
members H and N,

The other embodiment-of the mventxon, shown in Fig-
ures 7-10, - constitutes -a cleat dispensing . apparatus of
single-hopper construction, with  electrically controlled
mechanism for supplying individual cleats at selected in-
tervals to the conveyer bands.  :This apparatus is found

-particularly useful in combination with another cleat dis-

 pensing unit of ‘generally similar construction and per-

85

formance, when. cleats of ‘two different lengths are re-

quired. Such a combination of independent cleat dis-

" pensing units permits greater flexibility of cleat: arrange-

i

» .ment. This apparatus may -also be used md1v1dually to

-_supply cleats when the: desxgn of the box requires cleats

70

“" As a result, the spur gear 44 on end Wall 2 is rotated A

counterclockwise, unpartmg a similar movement to spur

75

of only one length
As shown in Figures 9. and 10, the apparatus is sup-

ported by upstanding members 96 at its opposite ends,
said members 96 having flanged bases 98 which are se-

cured to the upper face of angle member A. Attached
to the inner face. of each upstanding member 96, in posi-
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tion t6 engage the ends of the column of cleats in the
Hopper and guide their descent, are flat. members 100
having: at their lower ends inwardly projecting. feet: 102,
the inner faces of which are bevelled to fit flushly against
the mitered ends of the cleat at the lowermaost position in
the hopper. :

Fastened to the left-hand faces of the two upstanding
members, 96 as viewed in Figure 9; is an elongated, re-
verse L-shaped member 104 whose base portion 106 is
chiannel shaped to receive and guide the cleafs as they are
dropped therein and pushed therealong. The vertical
wall 108 of this member 104 is reduced in height for a
portion of its length, as shown in Figure 7, beginning at
R, to align it with the upper surface of a bracket 110 (Fig-
ures 8 and 9) which is secured to the rear face of the
member 104. As may be seen in Figiire 8, these aligned
surfaces serve as a lower support for the column of ¢cleats
in the hopper. .

Attached to the bracket 110 and extending horizontally
outward therefrom is a skeletal framework, best shown
in Figure- 10 and comprising bars 112 and 114, which
supports a solenoid 116. The armature 118 of this sole-
noid 116 is pivotally connected by short link members
120 to- a pair of horizontal arms 122 which are pivotally
mounted on bolts- 124 threaded into bracket 110. These
arms are normally maintained in a retracted position,
shown in full lines in Figure 10, by a pair of tension
springs 126 (Figure 10) one end of each of said springs
being fastened to a stud 128 threaded into the headed end
130 of the arm 122 while its other end is fastened to a
stud 132 threaded into the upper surface of bar 114.

At either end of the apparatus, fastened to the inmer
faces of the upstanding members 96, are plate members
134, each of which supports at its outer face a linkage
assembly including a short link member 136, one end
of which is pivotally fastened at 140 to the armature
142 of a solenoid 144 which is mounted within a cutout
area 146 of the plate 134 and fastened thereto by an end
plate 148,

Supported at the lower corner of each linkage is a head
member 150 bearing a fin 152 which projects downward-
ly therefrom at an oblique angle to fit flushly against the
mitered adjacent end of the cleat.

As may be seen in Figure 7, the fin members 152 are
at a level slightly below that of the bevelled feet 102 of
the members 100, so that the bottom cleat in the hopper
may be pushed readily by the arms 122 laterally off the
support formed by the aligned top surfaces of bracket 110
and the cut-away portion of the vertical wall 108 and onto
the fin members 152,

The solenoids 144 and 116 are respectively controlled
by a pair of electric switches 154 and 156 (Figures 7
and 10) mounted adjacent the comveyor band C on
brackets 158 which are adjustably spaced apart on a
parallel pair of bars 160 by clamping elements 164 and
166. The bars 160 are fastened at each end to bosses 162
which are secured to the inner face of the angle mem-
ber B. Each of the brackets 158 supports a spring finger
168 the free end 170 of which projects outwardly into
the path of the clamping lugs 172 of the control blocks
S (Figure 10) on the conveyor band C.

The operation of this apparatus is as follows:

A column of cleats is stored in the hopper which is
defined by the flat members 108 and the vertical bars
174 and 176 (Figures 8 and 9), and an additional cleat
is positioned on the fins 152. At the outset of operation,
the latter cleat may be placed by hand on the fins 152,
or the switch 156 may be actuated manually to cause the
arms 122 to move the bottom cleat in the hopper onto the
fin members 152 in the manner described hereinafter.
The extent of this outward movement of the bottom cleat
is controlled by stop fingers 178 attached to the bottom
ends of the hopper vertical bars 174.

As the conveyer band C continuously moves in the
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direction indicated” by the arrow- T in Figure-10,- the

clamping Ing 72 of conveyer band bloek S.engages. and

depresses. the free:end 170 of the spring finger 168 adja-
cent the fitst electric switch 154 and actuates the switch
t0- énergize: the: solenoids 144 and cause their armatures-
142 to be refracted. This moves the linkage members
mounted on the plate 134 from their position shown by
broken lines 180 in Figire 7 fo. that shown by dot:dash
lines 182, causing the members: 150 and their fins 152 to
swing outwardly. from engagement with the mitered ends
of the cledt resting thereon, permitting the cleat to drop
into the channel-shaped base portion 106 of member
104, in. the space between an adjacent pair of cleat spac-
ing members. P (Figures 7 and 8). )

Continued movement of the conveyer band C causes
the clamp lug: 172 of control block S to contact the fice
end 170 of the spring finger 168 adjacent thé second
electiic switch 156 and momentarily actinate this switch.
This results in energizing solenoid 116, retracting its arma-
ture 118 and moving the arms 122 from their position
shown: by full lines 184 in Figure 10 to. the position
indicated: by dot-dash lines 186. Thus, the bottom cleat
is piished: from beneath the column of cleats and onto
the fin. members 152 (Figures 8 and 10), which mean-
time will have been returned to their initial position by
the tension spring 188. The arms 122 are thereafter
returned to their injtial position by the tension springs
126, allowing the column of cleats 10 drop downwardly
to fill the space vacated by removal of the bottom cleat.
The apparatus is thus readied for a fepetition of the cycle
just' described.

The continuously moving conveyer bands C carry a
number of the control blocks S properly spaced so. as to
actuate the electric switches 154 and 156 at the precise
times required to cause cleats to be deposited into the
spaces between the cleat spacing members P.

From the foregoing description, it will be understood
that the invention provides a practical apparatus for reli-
ably feeding cleats of different lengths into their proper
respective positions on the rapididy moving conveyer
bands. It will therefore be appreciated that the afore-
mentioned and other desirable objects have been achieved.
However, it should be emphasized that the particular
embodiments of the invention are intended as merely il-
lustrative and not as restrictive of the invention.

1 claim:

1. In a box-part making machine, apparatus for dis-
pensing cleats with mitered ends, including a conveyor

‘band having cleat pushing elements secured thereto and

defining between them cleat spaces of alternately shorter
and longer lengths, a pair of hoppers for respectively
holding longer and shorter cleats with their mitered ends
facing downwardly, said hoppers being arranged end-to-
end above the path of said cleat pushing elements, three
pairs of cleat engaging members, the members of each
pair being mounted one above the other, the first pair
being mounted between the proximate ends of said hop-
pers and the other two pairs being respectively mounted
at the remote ends of said cleat hoppers, said first pair
of cleat engaging members being pivotally mounted for
swinging movement into respective engagement with the
proximate mitered ends of the bottom cleat and the next
cleat above in one or the other of said hoppers, and
said other two pairs being pivotally mounted for swing-
ing movement into and out of respective engagement with
the remote mitered ends of the bottom cleat and the next
cleat above in the respective hoppers, linkage members
so interconnecting said cleat engaging members that when
the upper one of said first pair swings in one direction
the lower ones of said other two pairs swing in the same
direction and the remaining ones swing in the opposite
direction, whereby the bottom cleat in one hopper and
the next-to-bottom cleat in the other hopper are sup-
ported while the next-to-bottom cleat in said one hopper
and the bottom cleat in said other hopper are released,
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~and vice versa, eleotncally controlled means for moving- .

said cleat engaging members as aforesaid and electrical
-switch ‘means connected .to control the operation-of said
:electrically: controlled 'means ‘and mounted adjacent:said
conveyor band for actuation by lugs projecting therefrom
in synchronism with the arrival beneath the appropriate
hoppers of the respective longer and- shorter cleat spaces
defined by said:cleat pushing elements.” :

- 2.°In a box-part: making machine, apparatus for dis-

o ipensmg cleats ‘with. mitered ends, ‘including: a. conveyor

‘band having cleat pushing elements secured thereto and
-defining between them cleat spaces -of alternately shorter
and longer lengths,; -a -pair of hoppers for: respectively

&

10

holding longer and shorter cleats with their mitered ends

" .facing downwardly, said hoppers being arranged end-to-

€15

-end above the path of said cleat pushing elements, three -

-pairs of cleat-engaging members, the members of each
.pair-being mounted one above the other, the first pair
being mounted between the proximate ends of said hop-
pers and ‘the other two pairs being respectively mounted
at the remote ends -of said.cleat hoppers, said first pair
‘of cleat engaging members being pivotally mounted for
swinging movement into respective engagement with the
-proximate mitered ends of the bottom cleat and the next
cleat “above in one or the other of said hoppers, and
~said other:two pairs:being pivotally mounted for swing-
ing. movement into and out of  respective ‘engagement
with the remote mitered ends of the bottom cleat.and the
next cleat-above in the respective hoppers, linkage mem-

-bers so'interconnecting said cleat engagmg members that

when the upper one of said first pair swmgs in one direc-
tion the lower ones of said other two-pairs swmg in the

same- direction "and’ the remaining ones swing in the

20

25

30
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opposite - direction, whereby the bottom -cleat in one
hopper and the next-to-bottom cleat in the other hopper
are, supported while the next-to-bottom ¢cleat in said one
hopper and the: bottom cleat: in~said- other hopper are
released; a solenoid and a return spring for moving- sa1d
cleat engaging members in opposite directions between

their two positions as aforesaid, and a pair of _electrical

‘switches” mounted at spaced positions along the: path

of said conveyor band for actuation by lugs projecting
from alternate ones of said cleat pushing elements, said
switches being connected to said solenoid so. that actua-
tion- of one of said switches energizes said solenoid to
‘move said cleat engaging members .to one of- their two
positions, and actuation of the other of said switchies

de-energizes. said solenoid to permit said return spring to

move said cleat engagmg members to the other. of theu'
two positions. . - . - . -
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