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ihis mmveation relates fo book me teh ma-
cﬁim:, and pfhaievlw 1y to a mechanism
whereby the match books may be suitably ar-
}‘i‘i‘ﬂgﬁd LOr packing. . |
A5 1s well known the mateh beoks as they
come from the machine by which thev ATE
made ave rnitor 11113? arranged with their “fric-
tm n”endsallinthe same direction. Inasmuch
sthematchbooksarethickerattheendswhere

d e heads OJF tiie matches are located than at
hie ends at which the “friction” is located, it
1S cusion ““*‘"ﬁ m order to provide for even
bfﬂuf""ﬂ ot the books for pa lang that alter-

,....:1--*

nate L-Oi’)ﬂ be mvﬂ“med end for enxlq and it is

A2 !

or this purpose that the mechanism forming
the subject matter of this invention 1s de-
r‘g:if“reﬂ '.
Une gbject of this invention is £0 provide &
J..z"ieeh anism for turning
i‘*e Jlg uosmntmijy eon“'muoush ied
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move such alternais bw}:s turn them

! end and repiace them thus reversed
1 the em tiuously fed plurality of boeks
i) ikeithood of failure or error and
¢ ‘Jm ging the Looks in alfernate end
appropriate stacked arr angement for
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ng In '.,hﬂ customeary manner.
‘t'he 1mvention consists in & tur 41111':} mecp—

aniem for book moteh machines imm ling
traveling comrfefam* and means for 1mpart-
g R step by step longitudinal mmmmmu
thereto, a ch::z,n s assoeiated with such
{‘befl i bimed relation to
moveinent - thereer for picking up a match
pook from one point on the conveyor, turn-
ing the maich boa end for end, while the
conveyor moves, and 1{?’5111*’11’15_, the mateh
book to the snme point on t ﬂs_, conveyor from
1t was removed but in reversed end
Tor end pos sition. ‘wﬂ moechanism for eject-

LT"’EH
ke BN

“...-h.,j

el

.ﬁ_'\._..-r.i.

*-b "1! 11' ‘LT "'"\ ""I" :
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the invention consists further in varions de-
- .“: o ,1__1 - - . " B o +l
tailsof the mechanism emploved, all as T will
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nrocesd to explam more h a.!_"f 7 hel ﬂnmfﬁ'
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n the accommnanving drawings 1Hustrat-
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e tie anvention in the several fieures of
L1000 . - . er e
wiicn like parts are similarly designated

Figure > 1 15 a fragmentary
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1de elevation of
thfu portion of the book match machine
icn embodies the mechanism forming the
bub]ect of my invention. Fig. 2 is a plan
view ot the parts illustrated in y T 1. 1. Fig. 5
3 1s & section taken on the line 3—3 of Fig. 1
Fig. 4 is a section taken on the line 44 of
Fiﬂ* 2. Kig. 5 1s a section taken on the line
55 of I‘lc} 4, Fig. 6 is a section on line
—6 of Fw. 4, Fw 7 1s a section taken on
lme —7 of Fig. 4 Fig. 8 1s a front ele-
vation of the swivel and hnk connection be-
tween the rocker arm or Walkmo' beam ancl
the reciprocating shaft which carries the
matech book eng agmw mechanism. Fig. 9 is
an enhroed side elevation of 2 portion of the
mechanism lustrated particularly
in Figs. 1 and 4. Fig. 10 is a
vation of the parts ustrated in: Fig. 9.
Fig.11is a view similar to Fig. 10 but %h()w-
ing the parts in a different pOSLtlun Fig.
12 1s 2 secmonﬂ elev tmn taken on the lme
12—12 o1 Hig. 9. -

Upon the bed 1 of the machine is mounted
by means of suitable supports 2 (Fig. 4) a
track 3 in which runs the conveyor chain 4

r"“';,f:_;

‘Thaving fz,pphed to it, at suitably spaced inter-

V&;.S match book carrier links 5 provided with
end ﬂ‘mges 6 so spaced as to properly position
the books by engagement with their side
TITS chain is carried by suitable
{, only onc of which is shown,
momﬁzea on shafts 8 journaled in bearings 9
on the bed 1, and passes in a substantially ver-
trcal flight, indicated at 10, to a sprocket 11
mounted on a cross shaft 19 arranged in suit-
able bearings 13 (see Fig. 3) in “frames 14
carried on the under side “of the bed 1. An

‘mtermittent rotflw motion 1s imparted to the
-ﬂ*haft 12 and the sprocket 11 by means of a
Geneva gear 15 keyed to the shaft 12 and

driven by means of the Geneva drive member
16 keyed to a back shaft 17 which carries a
vevel pinion 18 meshing with a complemen-
tal bevel pinion 19 1*wed t0 the main drive
shaft 20. A bracket 21 carried on the under
1r1ﬂ of the bed 1 provides a bearing for the

it 20, By means of this drive, 1t will be
seen that an Intermittent step by step travel--
ing 11101Tement is 1mpa,rted to the conveyor
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chain 4 and the carrier links 5 for ming a part
thereof.

The main drive shaft 20 carries a sprocket
22 connected by means of a chain, indicated
at 23, with a sprocket 24 of the same size
keyed to a shaft 25 mounted in bearings 26
and 27 of stands 28 and 29 fixed upon the bed

1. By means of this drive, continuous rotary

motion is imparted to the shaft 25 by the shatt
20 at the same speed as that of- the shaft 20.
The shaft 25 has keyed to it also a sprocket 30
connected by means of a chain, indicated at
31, H1g. 2, to a similar sized sprocket 32 on a
shaft 33 mounted 1n bearing stands 34 and 35
attached to the bed 1. Also mounted in these

stands 34 and 35 is a shaft 36. Step by ste,t) '

rotary motion 1s imparted to the shaft 3
from the shaft 33 by means of a Geneva gear
37, 38, the parts of which are keyed to “the
shafts 33 and 36, respectively, and proper
timing of the shaft 36 relatively to the shaft
35 may be cbtained by means of a slot and cap
serew  connection 99 40, between the hub
plate 41 of the Geneva neal member 38 and
the member 38.1tself.

Mounted for free rotation upon the shaft
36 1s a cam dise 42 carrving a gear 43 whlch
meshes with a pinion 44 ‘ieyed to the shat
53. Lhus the gear 43 and the cam 42 may be
driven from the shaft 23. Cooperating with
the cam groeve 45 of cam disc 42 1s a follower

voller 46 carried by a shde bearing member

47 to which 1s connected a link 48 plvoted at

40

50 1

T
(>

~ally erasp the match books

49 to one end of a rock arm or walking beam

50 trunnioned at 51 on the stand 34 The

other end of this reck lever or walking beam
50 carries at 52 a link 53 provided with a yoke
portion 54 by means of which it is connécted
with. a swivel-bearing member .35 mounted
upon the upper end of a rotatable recipro-
cable shatt 56 qlzdab‘v passing through ‘and

keyed to the hub 57 of a bevel pinion 58 jour-

nalled in & : bearing 58 of the stand 34. Inter-
mittent rotary motion is imparted to the bevel

pinion 58 and hence to the shaft 56 by means

of a bevel gear 60 keyed to the end of the shaft

36, and thus, due to the ratio between the
gear 43 and })11110‘1 44, and the GGeneva gear
3{.. 38, the shaft 56 will be rempmcatnd on
to each 180 degrees partial rotation made by
it, and its rotation will be performed 1n inter-
mltteﬂf movements as determined by the
(Geneva gear 37, 38..

Tixed 1 upon the lower end of the shatt 56 1s
a head 61 provided upon its opposite sides
with frunnions 62 upon which are pivoted
rocker arms 63 connected by links 64 with
pick-up members 65 having fingers 66 (see
particularly Fig. 12) so spaced as to friction-
at their opposite
ends. Mounted on studs 67 (see Figs. 10 and
11) passing through the pick-up members 65

and secured in the hearl 61, as shown, are

ﬂjector members 68 which operate as herein-
aiter explained to eject the mateh books from

1,897,508

the pickup members in a predeterniined man-
ner.

The track 3 has side rails 69 which cooper-
ate with the fingers 66 and these rails are cut
away at 70 for a purpose hereinafter ex-
plained.

Adjacent to the vertical flight portion 10 of
the conveyor chain 4 1s a discharge chute 71,
(see I1gs. 1, 3 and 4) and into this chute the
match hooks are ejected trom the carrier hnks
of the convevor chain by means of push fin-
oers 72 carried by a slide 73 mounted in

o ouides 74 attached to the underface of the bed
1. This slide 73 and the push fingers 72 car-

ried thereby are reciprocated in timed rela-
tion to the travel of the conveyor chain
4 by means of a link 75 connected at one end
76 to the slide 73 and at its other end with a
crani (7 rotated by a shaft 78 mounted 1n a

“bearing bracket 79 attached to the bed 1.

This shaft ‘78 carries a sprocket 80 connected
by means of a chain, indicated at 81, (Figs.
1,2 and 3) wﬁ h a sprocket 82 rotatable with
the bacl shaft 17.

In order that the match books may not
become dislodged accidently from the con-
veyor chain as uhL}T pass around the sprocket
i :EL cuard 83 is pmwded as shown 1n Figs.
1,2 ‘and 4. _

The finished books of matches coming from
the book match machine proper are deposited
in uniform arrangement in linear series in the
carrier links 5 of the convevor chain 4, with
their small ends (the ends bearing the “fric-
tion”) all in one direction and their sunilar
faces (preferably the tuck-in flap or “fric-

tion” faces) up, as indicated at ¢ in Figs. 2

and 4, and 9 to 11, inclusive. The chain with
its carrier links 1s advanced, as previously
described, with an intermittent or step by
step movement along the track 3 between
the side rails 69 thereot, the intermittent ad-

~vance of the chain being in steps eaqual to

the distance between two carrier hinks. In

other words, during one movement of the

chain a carrier link will advance fr om the
position b to the position ¢ (Fig. 4).

Now assuming, as would be the case when
the machine 1s first started in operation,
that there 1s no book of matches in the car-
rier link d, Figs. 4, 9 and 10, and assuming
also that the Geneva drive 37, 38 and the
bevel gears 58 and 60 provide a ratio such
that two full turns of the Geneva drive will
rotate the shaft 56 together with the head 61

~and the parts mounted thereon one-half revo-

lution, consmtmtr of two vartial rotations
of 90 degrees each, it will be apparent that
due to the two to one ratio of the oear 43
and pinion 44 while the shaft 56 is making
one-half turn the cam 42 will be operated
once to reciprocate the shaft 56 and depress
and raise the head 61 md the parts carried
thereby.

ThlS bemg the case, when the head 61 is
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depressed the fingers 66 of the pick-up mem-
ber e will strike against the rails 69 of the
track 3, and as the head continues its descent
this will cause the fingers 66 of the pick-up
member £, due to the pivotal action of the
rocker arms 63, to move so far down, as il-
lustrated in Ifig. 11 as to frictionally grasp
the ends of the match book contained in the
carrier link b, this additional downward
movement being accommodated by the cut-
away portion 70 of the rails 69 at this point.
When the shaft 56 again rises, the rocker
arms and the pick-up members carried there-

by will remain in the same relative positions,

and the pick-up member f wil! remove the
match book from the carrier link 4 and hold
1t between its fingers 66 while the shaft 56
makes i1ts two step partial rotation until the
pick-up member 7 occupies the position for-
merly occupied by the pick-up member e, the
carrier chain 4 meanwhile having advanced

n two steps to the point where the link &

which 1s now empty occupies the position
formerly occupied by the link d. Upon the
next descent of the head 61 the pick-up mem-
ber f which now carries a match book, as
shown in the pick-up member ¢, will descend
until its fingers 66 strike against the tops of
the rails 69 and the rocker arms 63 will be
rotated to the position illustrated in Fig. 11,
thus causing the ejector member 68 of this
pick-up member to eject the match book from
between the fingers 66 and into the carrier
link & which has moved to the position shown

in Fig. 11, as described, and at the same time

the other pick-up member will have de-
scended in the manner previously explained
to pick-up the book of matches from the
carrier link g. '

Thus, at each reciprocation of the shaft 56

and head 61, the pick-up members will re-
move a match book from one carrier link of
the conveyor chain and deposit another book
reversed end for end in another carrier link
of the chain, and as the conveyor chain pro-
gresses along the track 3 each carrier link
thereof will contain a book of matches, but
alternate books will be reversed end for end
thereof as indicated in Fig. 4. o

When the carrier links reach the position
indicated at 2, Fig. 4, the push fingers 72 will
be operated to push the books out of the
carrier links and into the chute 71, from
which chute they are taken by hand and
placed 1n boxes. = o |

It will of course be understood that dur-
ing the time in which the head 61 is depressed
and raised by the action of the cam 492. the
shaft 56 will be held against rotation hv the
Geneva gear, and this shaft 56 will he ro-
tated only during the periods when the head
61 and 1ts parts are raised out of the way of
the carrier links of the convevor chain.

All of the elements of the mechanism be-
ing driven from the main drive shaft 20, it

3

will be 'a,ppar'ént that their operations may be

properly relatively timed so that all may co-

operatively function to produce the desired

result. - . S -
‘Various changes are contemplated as with-
1n the spirit of the invention and the scope of

the following claims. -
What I claim is:— IR
1. A turning mechanism for book match
machines from which machines the books of
matches are discharged in a uniform linear
series and in similar endwise and face ar-
rangement, including means for removing al-

ternate books from said linear series, revers-

ing them end for end, and returning them to
their original positions in said. linear series

thus reversed and in the same face arrange-

ment. | -
- 2. A turning mechanism for book match
machines from which machines the books of

matches are discharged in a uniform linear

series and in similar endwise and face ar-
rangement, including means for advancing
salc books step by step, and means for remov-
g alternate books from said linear series,
reversing them end for end, and returning
them to their original positions in said linear
series thus reversed and in the same face ar-
rangement, the operations of removing said
match books from said series and returning

them thereto being performed during periods

of rest in the step by step advance of the
books. - - |

3. In a turning mechanism for book match
machines, the combination with a travelling
conveyor adapted to receive match books in

precletermined spaced relation and in similar
endwise and face arrangement thereon, of

means for turning alternate match books end
tor end, including mechanism adapted to en-

gage alternate match books, remove them
from said conveyor, reverse them end for end, -
and return them to said conveyor at approxi-

mately the same positions from which they
were removed and in the same face arrange-
ment. - o o
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4. In a turning mechanism for book match

machines, the combination with a travelling

conveyvor adapted to receive matech books in
predetermined spaced relation and in similar
endwise and face arrangement thereon, of
means tor turning alternate match books end
for end, including mechanism adapted to en-

gage alternate match books, raise them from

said conveyor, reverse them end for end, and
lower and discharge them onto said conveyor
at approximately the same positions from
whnich they were removed and in the same
face arrangement.
v, In a turning mechanism for book match

machines, the combination with a travelling

convevor provided with a plurality of car-
rier links adapted to receive a series of match
books in predetermined spaced relation and

in similar endwise and face arrangement

115
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thereon, of means for turning alternate match
books of said series end for end, including a
pick-up device adapted to engage rtherzmte
match books, remove them from the carrier
I:thsj reverse them end for end, and return
them thus reversed and in the same face ar-
rangement to appropriate unoccupied car rier
llnhs -

In a turning mechanism for book match
mdchmes the combmatmn with a travelling
COnVeyor pmﬂded with a plur ahty of car-

rier links adapted to receive a series of match
booLs in precdetermined spaced relation and

in similar endwise arrangement thereon, of-

means for turning alternate match books of
said series end for end, including a pair of
similar pick-up devices fldapted to engage
aiternate match books, elevate and remove
them from the carrier links, reverse them
end for end, and lower and return them thus
reversed to appropriate unoccupied carrier
linlﬁ |

In a turnmcr mechanism for book match

pmcames the combmatwn with a travelling

CONVeyor promded w:th a plurality of carrier
links adapted to receive a series of match
books 1n predetermined spaced relation and
in similar endwise arrangement thereon, of
means for turning alternate match books of
sard serles end for end, including a pair of
sim’lar pick-up devices adapted to engage
alternate match bcoks, elevate and remove

~them ifrom the carrier links, reverse them

end tor end, and lower and return them to
the same carrier links from which they were
removed 1n such reversed relationship
S. In a turning mechanism for book match
machines, the combination with a travelling
Conveyor prowded with a plurality of car-
et links adapted to receive a series of match

books in predetermined spaced relation and

in-similar endwise arrangement thereon, of

- means 1or turning alternate match books of

6o

said series end for end, including a pair of
similar pick-up devmes acdlapted to engage
altel nate match books, remove them from the

arrier links, reverse them end for end, and
reftnrn them to the same carrier links from
wamh they were removed in such reversed re-
nshlpj sald pick-up dev'ces provided with
means for automatically ejecting the match
'af)olﬁ therefrom.

3. Ina tummg mech&ms‘n for book match
m abhmes the combination with a travelling

CONVEYOor adc,,_}ted to recelve a series ot match
rocks in predetermined spaced relation and
‘n similar endwise arrangement thereon, of
means for turning alternate match books of
saicd series end for end, including a recip-
vocable shaft carrying a pair of pick-up de-
vices adapted to alternately remove alternate
match books from said conveyor, means for

rotating said shaft to thereby reverse said

match books end for end, said pick-up de-
vices being operable ftfter sald reversing

1,897,508

movement to return said match books to said
conveyor at approximately the same positions
from which they were removed.

10. In a turning mechamsm for book
match machines, the , combination with a trav-
elling conveyor adapted to receive a series of
match books 1n predetermined spaced rela-
tion and in similar endwise arrangement
thereon, of means for turning alternate match
books of said series end for end, including a
reciprocable rotatable shatt, a head mount-
ed on said shaft, a pair of pick-up devices car-
ried by said head and osci:llatable relatively

thereto, said pick-up devices adapted upon

remprocatlon of said shaft to alternately
remove Irom and return to said conveyor
alternate match books, the oscillation of said
plck-up members enablmg them to grasp said
books, and means for imparting reciproca-

tron and rotation to said shaft in time rela-

tion to the travel of said conveyor.
- 11. In a turning mechanism for bools.
match machines, the  combination with a trav-
elling conveyor prowded with a plurality of
carrier links adapted to receive a serles of
match book‘s in predetermined spaced rela-
tion and in similar endwise arrangement
thereon, of means for turning alternate match
books of said series end for end, including
a reciprocable. rotatable member prowded
with pick-up devices adapted to simultane-
ously remove from and replace in alternate
links of said conveyor alternate match books
of said series, the rotation of said member
serving to reverse the endwise arrangement
of the book removed, and means for 1mp‘u't-
1ng travelling movement to said conveyor and
remprocatmg and rotating movement to said
member in timed relation to each other.

12. In a turning mechanism for book
match machines, the combination with a track
and a conveyor trfwelhnﬂ' therein and adapted
to receive a series of match books in prede-
termined spaced relation and in similar end-

.
3

70
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e

vﬂse arrangement thereon, of means for turn- -

ng alternate match books of said series end
for end, including a reciprocable rotatable
shaft, a head mounted -on said shaft, a pair
of p: {clk- -up devices carried by said head and
oscillatable relatively -thereto, said pick-up
devices adapted upon remprocatlon ot said
shatt to alternately remove from and re-
turn to said conveyor alternate match books,
the oscillation of said pick-up members be-
ing imparted during descent of said head
bv arrest of movement of one of said pick-
up devices, thus enabling: the other pick-up
member to descend into grasping engagement
with a book of matches to be remm*ﬂd from
said conveyor, and means for imparting re-
ciprocation and rotation to said shaft in
timed relation to the travel of said conveyor.

13. In a turning mechanism for book
match machines, the combination with a

travelling conveyor provided with a plu-
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rality of carrier links adapted to receive

a series of match books in predetermined
spaced relation and in similar endwise ar-
rangement thereon, of means for turning al-
ternate mateh books of said series end for
end during the fravelling movement of said
conveyor whereby, atter such operation, the
series of books is arranged in the links of
said conveyor with successive books in re-
versed endwilse arrangement, means into
which said books may be discharged in such
arrangement and evenly stacked, and means
operated 1n timed relation to the travel of
said conveyor for successively ejecting books
from the links of said conveyor into said dis-
charge means.

14. In a turning mechanism for book
match machines, the combination with a con-
veyor provided with a plurality of match
vook receiving links, of means for imparting
a step by step travelling movement to said

conveyor, a vertically reciprocable rotatable

shaft arranged above said conveyor and pro-
vided at 1ts lower end with a head, rocker
arms carried at opposite sides of said head,

artino reciprocation and rotation to said
P g p

shaft including a cam and lever mechanism

and Geneva gearing respectively, and means

for driving said conveyor moving means and
sald reciprocation and rotation imparting
means 1n timed relation to each other.

In testimony whereof I have hereunto set

my hand this 2nd day of March, A. D. 1931.
LUCIAN E. PARKZXER.

a palr of pick-up devices carried at the ends

ot sald rocker arms, said pick-up devices hav-
g fingers adapted to grasp match books
carried by said carrier links, ejector members
arranged between said fingers and rigidly
mounted 1n said head, said fingers being
movatle relatively to said ejector members
1in response to oscillation of said rocker arms
to discharge match books from between said
fingers, a track on which said conveyor travels
and with which one of said pick-up devices
may contact to impart oscillation to said
rocker arms, independent means for impart-
Ing reciprocation and rotation to said shaft,
and means for driving said conveyor mov-
ing means and said reciprocation and rota-
tion mmparting means in timed relation to
each other. _

15. In a turning mechanism for book

match machines, the combination with a con-

veyor provided with a plurality of match

book receiving links, of means for imparting
a step by step travelling movement to said
conveyor, a vertically reciprocable rotatable

shatt arranged above said conveyoer and pro-

vided at its lower end with a head, rocker

arms carried at opposite sides of said head,

a pair of pick-up devices carried at the ends
ot said rocker arms, said pick-up devices hav-
ing fingers adapted to grasp match books car-
ried by said carrier links, ejector members
arranged between said fingers and rigidly
mounted 1n said head, said fingers being mov-
able relatively to said ejector members in re-
sponse to oscillation of said rocker arms to
aischarge match books from between said
fingers, a track on which said conveyor
cravels and with which one of said pick-up
cdevices may contact to impart oscillation to
said rocker arms, independent means for im-
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