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"This ihvention relates to assembling mecha-
nism for match book making machines:

It is one of the objects of the present invention
te provide an improved mechanism for assembling
match books. As'commonly constructed, owing to
the heads of the matches being posmoned at one
end of the-books; the match books are thinner at
one end than at the other' and it is therefore
necessary that the match books be alternated

preparatory to packing, that is, the thicker end :

of one bhook Ve positioned’ between the thinner
ends of the adJacent books" on opposite sides
thereof.

When match books are delivered by a match

book making machine they travel in s straight 71

line, one behind the other, with the thin ends of
all the books facing in the same direction. It
has been proposed to reverse alternate books by
a transfer mechanism which transfers the books

from the match making portion of the machine ¢
to the stacking portion thereof, said - transfer:

mechanism being arranged to reverse alternate
books. The transfer mechanism comprises a ro-
tatable polygonal shgped frame having a number

of recelvers or pockets on the periphery thereof -

each 'of which receives a match book and trans-
fers it to the stacking mechanism, In one form
of mechanism, such' as shown in the patent to
Nevins, No: 1,535,031, the alternate receivers are
rotatable so that ‘alternate match books are re-
versed as they are moved from the assembhng line
to the stacking mechanism. Such an arrange-
" ment is quite satisfactory in a medium or low
speed machine, However, if the machine is to be

operated at a very high. speed then alternate

match books which are being reversed as well as
moved towards the assembling mechanism must
be moved at’ 8 ternﬁcally high velocity.  This is
objectionable. "In addition, the means for revers-
ing alternate pockets must necessarily be located
within the ‘polygonal frame. This necessitates a
comparatively large frame and, at the same time,
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mechanism the next succeeding book is in the
brocess of reversal. Furthermore, since the re-
versing mechanism is apart from' the fransfer
mechanism the actuating gearing for the revers-
ing mechanism need not be made as small as in
the case where the reversing mechanism is com-
bined with the transfer mechanism. Larger gear-
ing eliminates the need of extreme precautions
as_to precision and therefore avoids a large
amount of play developing after a small amount
of wear of the bearings or teeth.

The books are delivered by the match book
making machine in a step by step manner, there .
being a pPeriod.of dwell’between each successive
movement of the match book. The step by step
movement of the match book is necessitated be-
cause each book is advanced successively to the
different operating mechanisms for forming the
book, with a period of dwell at each operating .
mechanism. In accordance with the principles of
the present invention a turn table is positioned to
receive each. successively completed match book
from the match book making machine. The turn
table is interposed between the match book mak-
ing machine and the:transfer frame or turret
which transfers the books to a stacking mecha-
nism. The turn table is- arranged to rotate
through 180° for each alternate book received
thereby, during the period of dwell between suc-
cessive moventents of the book. On the inter-
vening alternate books received by the turn table

. the turn” table remains stationary. Thus the
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imposes the condition that the: gearing be very .

“small and therefore cut with a high degree of
precision. Any: wear on the gears will produce
play or back lash which is highly objectionable.

It is'one of the objects of the present inven-

.45

tion o provide a reversing mechanism in addi- -

tion' to the transfer mechanism thus - relieving
the transfer mechanism of the duty of’ reversing

50

alternate books and therefore permitting g higher -

speed of’ operatlon Smce the reversing mecha-
nism is apart- ‘from the’ transfer mechanism it also
may have a high speed of operatlon While one
match book is being transferred to the stacking

85

turn table reverses the position of alternate books.
-Any desired means may be provided for rotating
the turn table through its 180°. One suitable
means is by a cam. arrangement driven by the
main shaft of the match book making machine
so that the rotation of the reversing table .is
always in proper phase relationship to the move-
ment-of the match books delivered by the match
book making machine. = If desu'ed an electro-
magnet may be provided for turmng the turn
table 180° for each energization of the magnet.
The magnet can be energized in propertime rela-
tionship to the movement of the match books by
a switch controlled by a cam driven by the main
shaft of the match book making machine. In
any event, regardless of the specific mechanism
used’ for turning the turn table or match book
making mechanism, the arrangement is such that
only alternate books are turned. If desired
successive rotations of the turn table may be in
the same direction or, as an alternative, successive
180° turns of the turn table may be in opposite
directions so that the turn table merely oscillates




2

through a 180° arc, the arrangement being such
that successive osclllatmns of the turntable shall
take place when alternate books are in the turn
table, the turn table being stationary during the
entire intervals when the intervening alternate
books are in the turn table.

The attainment of the above and further ob-
jects of the present invention will be apparent
from the following specification taken in con-
junction with the accompanying drawings form-
ing a part thereof.

In the drawings:

Figure 1 is a front view of a machine embody-
ing the present invention, certain parts of the
machine which are not a part of the present in-
vention being omitted;

Figure 2 is a fragmentary plan view of a part
of the machine of Figure 1;

Figure 3 is an enlarged front view of a portion
of the machine, with certain parts thereof
omitted;

Figure 4 is an enlarged fragmentary sectional
view taken along the line 4—4 of Figure 2; and

Figure 5 is an enlarged plan view of a portion
of the reversing mechanism, with certain of the
parts broken away.

Reference may now be had more particularly
to Figures 1 and 2. The mechanism of the pres-
ent . invention is applied to a standard type of
match book making machine, indicated at . The
machine may be of any preferred construction,
and manufactures match books of a well known
type, such as, for instance, are manufactured by
the machine of the pateit to Paridon, et al., No.
1,042,472, although the match book making ma-
chine of Figure 1 is specifically a different type of
machine. The machine includes a rectangular
table top 2 supported by four legs 3. A motor
.driven main drive shaft 4 is journalled on the
under side of the table top 2 and has keyed there-
to various cams for operating the match book
making machine which form no part of the pres-
ent -invention. It is sufficient to say that the
match book covers 6 and match splints T are as-
sembled together-at a station indicated at 8 and
then slid along a flat slide 10 to a stapling posi-
tion |1, where the match splints are centered be-
tween the ends of the cover by centering arms
{2—12, and a wire staple 13 is inserted to staple
the match splints to the cover. This completes
the match book. The match book is then slid
forward along the slide 10 to a reversing position
in a reversing mechanism 15. All of the books
leaving the stapling position Il are in alignment
with one another with the stapled end, that is,
the thin end of the book, foremost. The revers-
ing mechanism reverses alternate books so: that
on the books reversed the stapled end is rear-
ward of the machine rather than forwardly of
the machine. The books are then slid forward to
a transfer mechanism 16 from which they are
transferred by a stacking mechanism 18 which
stacks them on a delivery table 19. “When a row
of twenty-flve books, or any other suitable num-
ber of books, has been delivered to the table 19
a pusher 20 pushes the row of books forward, thus
making room for the next row of twenty-five

~ books, as is well known in the art.

The match books in the process of formation,
and also after completion, are advanced on the
slide 10 by a pair of pusher bars 22 that embrace
the slide 10 and each of which has a plurality of
upwardly extending fingers 24 a distance apart
equal to the length of the stroke of the pusher
bars. The pusher bars are illustrated in Figure 2
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in their foremost position. In the operation of
the machine the fingers 24 move downwardly be-
low the top of the slide 10 and then back for the
full length of the stroke, then up again and for-
ward to the position illustrated in Figures 2 and 4.
This completes one cycle of travel of the pusher
bars, each cycle resulting in the advancement of
a set of three match books to the next succeeding
position. The pusher bars are actuated by a cam
mechanism, not shown, driven from the main
shaft 4.

A description will now be given of the con-
struction of the reversing mechanism {5 for re-
versing alternate match books. The reversing
mechanism is supported on a standard 28 rigidly
mounted on the table top 2. . A pair of ledges or
brackets 29—30 are welded or otherwise secured
to the standard 28. A stud shaft 32 is journalled
between the brackets 29—30 and carries a gear
sector 33 rotatable about the axisof the stud shaft
32. 'The teeth of the sector 33 are in mesh with
a gear wheel 35 that is loose on a stud shaft 36
and which is of a radius half the radius of the
gear sector 33. The lower surface of the gear
wheel 35 has an arm 38 secured thereto and
which rotates with the gear wheel 35. The arm
38 has 2 pawl 38 pivotally secured thereto, which
pawl engages a ratchet 41 keyed to the stud shaft
36. 'The ratchet has two teeth thereon. The
ratchet 41 rotates the shaft 36 which carries, at
its lower end, a match book receiver or turn table
42, The receiver 42 is rotated with the stud shaft
36. The receiver 42 includes a pair of arms 43—44
adapted to embrace a match book 45 and hold
the same lightly as by a small plate 46 which is
pressed toward the match book by a very light
spring. The match book is thus held lightly in
the receiver 42, even though there may be slight
differences in the widths of successive match
books delivered. The axis of the stud shaft 36 is

.at right angles to the slide 10 and passes exactly

through the center of the match book 45 in the
receiver 42. The reversing mechanism is ro-
tatable to rotate the receiver 42 through an angle
exactly 180°. Means is provided for centering the
receiver 42 in its two alternate positions to make
up for any slight wear on the parts. This means
comprises a disc 48 having two grooves 48 in the
periphery thereof exactly 180° apart, which re-
ceive a centering pawl 50 that has a rounded nose
adapted to enter the groove 49 and force the disc
48 to its proper centering position under the ac-
tion of a spring 52. :

The gear sector 33 is .oscillated to and fro
through an angle of 90° by a link §5 that is re-
ciprocated longitudinally by a lever 58 keyed to
a pivoted shaft 57 that is oscillated by a crank
58 keyed thereto and which carries a roller at its
lower end that rides on a-cam 59 keyed on a stud
shaft 60 driven by the main shaft 4 at exactly
half the speed of the main shaft 4 through a set
of gears 61—62., The shaft 57 is moved in one
direction by the cam and in the reverse direction
by a spring (not shown), The shaft 4 makes -
one complete revolution for each book delivered
by the match book making machine {. With each
revolution of the shaft 60, that is, for every two
revolutions of the shaft 4, the shaft B7 oscillates
back and forth once, thus advancing the link 55
and the gear sector once and then returning it
to the position illustrated in Figure 5. As the
link 55 moves to the right from the position illus-
trated in- Figures 2 and 5, it rotates the gear
sector 33 clockwise and rotates the gear wheel
35 counter-clockwise. The cam 59 and the levers
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55 and 86 are so proporticned thet the stroke of
the gear-sector 33 is dn damount just sufficient
t6 rotate the gear whieél 35 throtigh an angle of
180°.. Duiing that time the arm 38 and pawl 38
rotate throtigh an angle of 180°, the pawl rides
pon the ratchet wheet 41 and produees no mo-
tion &t tHe ratchet: Upon the Feverse movement
of the link 55, that is, upon its tiloveiment. to the
left, from its extieme right hand positien to thé
position ilustratéd i Figure' 5, the pawl 39 en-
gages the ratehet wheel 4 and moves that wheel
through.an angle exaetly 180°.

When the shaft 5T oscéillates in one dlrectmn it
moves tHe levér 5% and through it the pawl 39 in
one: direction. - Upon réverse oscillatory move-
ment of the shaft 5T the pawl 3% is moved in the
feverse direction. The cam 59, whieh, through
the crank 58, oscillates the shaft 57, is arranged
so that the oscillation thereof in one: direction is
prodilced: during approximately 75° of circular
miotion of the cam 59. During the next 285° rota-
tion of the cain 59 the shaflt 5T is oscillated in
the reverse direction. It is' obvicus, therefore,
that during somewhat less than one-fourth of
each revolutioi of the cam: 5§59 the gear wheel 35
is-rotated in oné direction and during the re-
miainder of the 360° of rotation of the cam &9
the gedr wheel 35 is rotated in the opposite direc-
tidh, Only one direction of rotation of the gear
wheel is used: to turn thie matéh book receiver 42,
The driving motion of the receiver 42 is during
the 75° rotatiory of the edni 59, It isthus appar-
ent that the receiver is rotated through 180° dur-
g approxinmstely 150° tury of the main shait 4
and thdf the receiver 42 remaing stationary durs
fiig the remgining turn of the shaft 4 and during
all of the degt suecgeding revolution of the shaft
4, Thus, for one cycle of movenient 6f g match
hook the réceiver remains ertively stationsry and
f6F the next ¢ycle of movement of a mateh book
tHe réceiver rotates through an angle of 180° dur-
ing less than half of the cycle of rotation of the
shaft 4 and remains stattonary duridg the rest
of the cycle, Thius there is a substantigl period
of ‘dwell 6f the receivér during each revolution
of the shaft & . This pefiod of dwell allows suffi-

ciérit tife for pushinig a book ¢uf of the receiver
snd advancing g sueceeding Yook inte it. - Thus
alternafe mateh Wooks are reversed ofi the slide

{0 while resting ori the slide. During the counter- ;

cleckwise turning of the gear wheel &5, that is;
when tHe pa.wl 39 is being rétracted from the
ratehet g withiout tirding it, the spring pressed
pawl 50 holds the disc 48 stationary, thus pre-
- venting Hiovement of the receiver 42.

The successive match books dre pushed froni
the reversing mechanism fo the transfer mecha-
nistn 16, - The transfer mechanism 16 eoimprises
4 frameé 10 keyed to o rotatable shaft 11 and hav-
ing four identical uniformly spaced match book
holders 19 similar to the receiver 42, on the pe-
Fiphery of the frame 76. The frame is driven
froin the main shaft & through gn- arigle of 90°
for-&very revelution of the main shait 4, Thi§

1§ geconiplished by a pawl and ratchet drive. Thé

ratchet is indicated at 15 and is keyed to the
shaft T1 and hag four fatchet teeth uniformly

spaced thereorn. The ratchet teeth dre etigaged

by & pawl 18’ off 4 ¢rank which i§ loose on the
sHaft 71 and is oseillated by 4 pawl rod 18 which
is moved up and down by a lever 17 pivoted to
one of the legs 3 at 18 and actuated by & cam
19 on the shaft 4. A spring moves the pawl rod
16 in. the reverge diréction. During each revolu-

tioi of ‘the cam 19 the shaft T1 is moved through
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one=gquarter revolutior: with g period of dwell
between suecessive turnings of the shaft 7f. The
period of dwell exceeds half of the period of one
revolution of the shaft 4 The match book hold~-
ers ‘12 thus transfer the successive match: books
from the level of the slide 10 through 90° to the
level of a stacking table 19.

A stacking nrechanism iy provided for discharg-

_img -successive books from the transfer mecha-

nism té the stacking table. The stacking mecha-
nism comprises x pair of interconneected horizon-
tally  reciprocating rods 82—82 having fingers
8383 at their ends. During the period of dwell
of the frame 10, while one maich book is ‘being
delivered to the uppermost holder 72 of the frame;
the rods 82 move: the fingers 83 in a direction
fromr right to left as seen in Figures 2 and 3, to
push the match book front the holder 12 onto the
delivery table £8. Match books are thus stacked
ont the table one against another with alternate
bgoks reversed so that the thin end of one book
is between the thick end of two adjacent books

_ and with the flaps. of all the books facing in the
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‘principles of the invention.

same direction. ,

In compliance with the requirements of the
patent statutes T haveé here shown and described
a- préferred embodiment of my invention. : Tt is,
however, to be uridérstood that the invention is
not . limited to the precise construction here
shown, the same Heing nierely illustrative of the
What I consider new
and- desire to secure by Letters Patent is:

1. In a match book making machine wherein
mateh books are advanced in & line step by step
along a path in a direction from the back to-
wards the front of the niachine and with the thin
ends of the books all facing in the same direc-
tion, stacking mechartism for stacking the books
in @ row below and at right angles to the afore-
said path of movement of the books, a revers-
ing mechanism receiving the successive books of
a line of books and reversing only alternate ones,
and a transfer mechanism receiving the books
fromr the reversing mechanism and transferring
them to the stacking mechanism.

2. In a mafch boock making machinhe, bock re-
versing mechanism comprising a receiver having
means for gripping and holding match books,
means for discharging successive books from the
teceiver, said receiver being rotatable about an
axis passing centrally through and substantially
at right angles to 4 flat side of the book held
in' said gripping means, means for rotating the
receiver about said axis through an angle of 180°

5 for each alternate book delivered to the receiver,
the receiver remaining stationary for the inter-

vening alternste books, and a transfer mechanism
receiving the books from the reversing mecha-
nism.

3. In 4 match book makmg machine, book re~
versing rhechanism including a receiver for books,
means for discharging successive books from the
réceiver, means mounting said receiver for rota-
tion sbout an axis passing centrally through and
substantially at right angles to a flat side of the
ook, means for rotating the receiver about said
axis through an angle of 180° for each alternate
book delivered to the receiver, the receiver re-
mainihg stationary for the intervening alternate
books, and & transfer mechanism receiving the
pooks from the reversing mechanism, said trans-
fer' mechamsm ¢omprising a  rotating frame °
memler having & plurality of receivers carried
by ‘the periphery of the frame and stationary
with: réspect thereto, sdid frame being rotatable
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about an axis at right angles to the axis of rota-
tion of the receiver-of the reversing mechanism.

4. In a match book making machine wherein
match books. are slid one -after the other along
a support with the thin ends all facing in the
same direction, a stacking mechanism, means for
successively reversing alternate books and de-
livering all of the books to the stacking mech-

anism, said means comprising a reversing mech-

anism through which the support extends, said
reversing ‘mechanism having means for receiv-
ing and gripping each of the successive books
and reversing only the alternate ones, and a
transfer mechanism, said reversing mechanism
and said transfer mechanism operating on dif-
ferent books simultaneously and means for deliv-
ering the books from one of said mechanisms to
the other, said mechanisms being rotatable about
axXes at right angles to one another.

5. In a match book making machine ‘wherein
match books are slid along a support with the
thin ends all facing in the same direction, a
stacking mechanism, means for successively re-
versing alternate books and delivering all of
the books to the stacking mechanism, said means
comprising g reversing mechanism and a transfer
mechanism operating on different books simul-
taneously and means for delivering the books
from one of said mechanisms to the other, said
mechanisms being rotatable about axes at right
angles to one another, said reversing mechanism
including a receiver over the support and past
which the support extends, said receiver receiv-
ing successive books, means for rotating the re-
ceiver through 180° for each alternate book re-
ceived, said receiver being stationary for each
intervening alternate hook, said transfer mech-
anism being in advance of the reversing mech-
anism and receiving all of the books therefrom,
whereby. alternate books received by the transfer
mechanism are reversed. .

6. In a match bock making machine wherein
matches are slid along a support with the thin

ends all facing in the same direction, a stacking’
mechanism, means for successively reversing al- 4

- ternate books and delivering all of the books to

B

the stacking mechanism, said means comprising
a reversing mechanism and a transfer mecha-
nism operating on different books simultaneous-
1y and means for delivering the books from one
of said mechanisms to the other, said two last
named mechanisms being rotatable about axes at
right angles to one another, said reversing mech-
anism including a receiver for receiving suc-
cessive books, means for rotating the receiver
through 180° for each alternate book received,
said receiver being stationary for each inter-
vening alternate bock, the axis of rotation of
the receiver being at right angles to a flat side
of the match book and passing centrally there-
through, said transfer mechanism being in ad-
vance of the reversing mechanism and receiving
all of the books therefrom whereby alternate
books received by the transfer mechanism are
reversed. : B . :
" 7. In a match book making machine wherein
the match books are slid along a support with

- the thin ends of the bocks all facing in the same

direction, a reversing mechanism having a pair
of arms between which the books are successively
moved one at a time with a period of dwell be-
tween the arms, means for rotating the reversing
mechanism through 180° during the period of
dwell of alternate books between the arms and
maintaining the reversing- mechanism stationary

10
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during the periods of dwell of the intervening al-
ternate books, the axis of rotation of the revers-
ing mechanism being at right angles to a flag side
of the book and passing through the center
thereof, & transfer mechanism receiving the suc-
cessive books from the reversing mechanism, said
transfer mechanism comprising a rotating frame
having a plurality of receivers on the periphery
thereof and all stationary with respect to the
frame, said frame being rotatable about an axis
at right angles to the axis of rotation of ‘the re-
versing mechanism, and means for rotating the

- transfer mechanism intermittently through a
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fixed angle during each period of dwell in the
movement of the match books on the support,
whereby. the reversal of each alternate match
book takes place while a book in advance thereof
is being transferred by the rotating frame.

8. In a match book making machine wherein
the match books are slid along a support with the
thin ends of the books all facing in the same di-
rection, a pusher mechanism pushing the books
along the support in a step by step manner, a
reversing mechanism having a pair of arms be-
tween which the books are successively moved one
at a time with a period of dwell between the arms,
means for rotating the reversing mechanism
through 180° during the period of dwell of alter-
nate books betwéen the arms and maintaining the
reversing mechanism stationary during the pe-
riods of dwell of the intervening alternate books,
the axis of rotation of the reversing mechanism
being at right angles to a flat side of the book
and passing through the center thereof, said arms
being entirely above the support and gripping the
edges of the book and turning the book while the
book remains supported by the support and slides
on the support through a 180° angle, said pusher
mechanism pushing the books through the arms
with a period of dwell between the arms, a trans-
fer mechanism receiving the successive books
from the reversing mechanism, said transfer
mechanism comprising a rotating frame having
a plurality of receivers on the periphery thereof
and all stationary with respect to the frame, said
frame being rotatable about an axis at right
angles to the axis of rotation of the reversing
mechanism, said pusher mechanism pushing the
books from the arms to the transfer mechanism,
and means for rotating the transfer mechanism
intermittently through a fixed angle during each
period of dwell in the movement of the match
books on the support, whereby the reversal of
each alternate match book takes place while a
book in advance thereof is being transferred by
the rotating frame.

9. In 2 match book making machine including
a slide upon which match books are slid in a step
by step manner to different stations where differ-
ent operations are performed upon the books in
the process of manufacture, a pusher mechanism
pushing the books in a step by step manner from
station to station, a book receiver positioned above
the slide and through which the pusher pushes
the books on the slide one at a time with a period
of dwell while each book is in the receiver, means
for rotating the receiver through 180° during al-
ternate periods of dwell and maintaining the re-
ceiver stationary during the periods of dwell of
the intérvening alternate books, whereby alter-
nate books are reversed in their passage through
the receiver.

10. In a match book making machine including
8 slide upon which match books are slide in g step
by step mannes to different stations where differ-
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ent operations are performed upon the books in
the process of manufacture, a pusher mechanism
pushing the books in a step by step manner from
station to station, a book receiver positioned above

the slide and including arms through which the s

pusher pushes the books one at a time with a pe-
riod of dwell while each book®is in the receiver,
means for rotating the receiver through 180° dur-
ing alternate periods of dwell and maintaining

the receiver stationary during the periods of 10

dwell of the intervening alternate books, where-
by alternate books are reversed in their passage
through the receiver arms, said receiver grip-
ping the edges of a book while the book rests on

the slide, said ‘arms turning the book as it rests 15

on the slide. :

11. In a match book making machine, a re-
versing mechanism including means for receiving
successive books and reversing alternate books,
a transfer mechanism including means for receiv-
ing all of the books from the reversing mecha-
nism one at a time and turning all of the books
through sebstantially 90°, and a pusher mecha-
nism operable by a continuous motion to push one
book from the reversing mechanism and a suc-
ceeding book spaced therefrom into the revers-
ing mechanism while maintaining the two books
spaced apart. . :
MORRIS SPECTOR.




