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METHOD OF, AND APPARATUS FOR MANU
o FACTURING PAPER MATCHES |

| - Nels. H. Nelson, Da,yton Ohm
Apphca,tmn July 24, 1933 Serlal No. 681 872

12 Clalms

ThlS mventlen reiates te the manufacture of

'_matehes and more partleularly matches of the

- well known paper type. -

One of the principal obJecte e—f the invention

is to provide an effective, efficient and cheap
method in the manufacture of paper matches,

‘which permits of greatly increasing the produc-_

tion capacity of the workers.
Another object is to prewde 1nexpenswe and
yet effective apparatus for use in carrying out

said method, whlch is a.lso sn:nple to operate end-

. maintain in repair.

- 20

erative utilization with the conveyor mechanism.
“to receive and hold said strips of match sphnts
- 50 that such collected and assembled strips can
25 be easily and effectively removed from the con-
- veyor mechanism and maintained in collected

. A further object of the mventmn resu:'les in the
_____prewsmn in such apparatus of a novel form of

conveycr mechanism adapted to receive formed

~ strips of paper match splints and arrange them
8o that the said strips may be readily collected
in suitably essembled reletmn fer further trea,t-'

ment
- Another ebJeet of the 1nvent10n is the prowemn
in such apparatus, of a frame a,da,pted for coop-

- and assembled relation for subsequent treatment

~ will be apparent from the following descrlptlon_
30 .

- 35

40

Other objects and advantages of the invention

the appended claims and the a,ceompa,nymg
drawings in which,— |

Fig. 1 is a side elevation of an a,ppara,tus em- -

bodying the present mventlen for mekmg paper
matches; - |

| Flg 2 is an enlerged side elevatlon of the por-
tion of the apparatus which cuts the continuous

sheet of paper into splint strips and seperates the

splints at one end from one another: |
Fig. 3 is a section on the line 3—3 of Fig. 2;
Fig. 4 is a section on the line 4—4 of Fig. 2;

 Fig. 5 is an approximately full sized view o:f a
portion of the link conveyor which receives and
arranges the paper strips of matech splints;

- Fig, 6 is a detell perspeetlve wew of one of
the llnks

- Pig. 7 is a view lookmg upwardly a,t the end
. portions of several of the links; | |

Fig. 8 is a section on the line 8—8 of Flg 7

Pig. 11 is & deteﬂ view of one of the fra,me

springs;
Fig. 12 is an elevetmn view ef the,- e,rbor press )
~in eoeperatmn Wlth the fra,me .

FURE T

of match splmts are made.

Fig. 9 is a perepectwe view. ef the ea,rrymg_'.

frame; |
Fig. 10 is a 51de v1ew of a pertmn of the frame |

(Cl 144—-—51)

 Fig. 13 is a side elevatwn of the frame adJust-'

“ment device;

Fig. 14 shows several successwe steps 111 the-
making of match strips; | |

Fig. 15 is an end view of a strip ef matehes end 5

Fig. 16 is a plan view-of the conveyor drive.
- The present invention provides a great advance

in the art of making paper matches in compari-

son with the “hand” systems heretofore used in
that the- productmn is greatly speeded up and 10

. much greater and better production secured from
- fewer workers.

rki It also provides a great advance
in the art as compared with the “automatic” sys-

- tems; so-called, heretofore used in that large pro-

- .ductlon of superior matches is secured with very 15
simple, rugged and easily operated mechanism
‘which costs only a small portion of the cost of

~ the expensive and complicated automatic ma-.

chines, which can be operated with an unusually

“low labor cost and which is simple and easy to 20

operate and to keep in operation. -

In the embodiment of the invention as herein
exemplified, the numeral 10 represents a roll of
suitable paper material from which the strips
During operation 25
this roll of paper is unwound to feed the sheet
of paper i1, the paper being fed forwerd step

by step by feeding rolls 12 and (3. These rolls

are provided at their ends with circular shear-
ing or. trimming knives (not illustrated) edepted_ 30
to trim the edges of the paper sheet to give

exactly the de31red width, ‘which in operation will

be a multiple of the single book width. In the
mechanism shown the sheet is trlmmed to give
a ten book width. This is an extraordinary width 35_ :

| whwh gives great edvantages as will hereinafter

appear. As shown the lower roll {3 is provided

‘with a ratchet wheel 14 and is advanced by means
of the ratchet 15 carried on an oscillating. lever_ |
16. - The lever 16 is oscillated by a link 1T con- 40

‘hected eccentrlca,lly to the crank shaft 18 of a

sta,mpmg press which may be of suitable conven-

tional character, bemg shewn dlagremmatlcally,f

as a single throw crank press. The rolls 12 and
13 may, if desired, be provided with annular corru- 45 _

gations adepted to score the paper sheet along

“evenly spaced lines spaced apart a d1stanee cor-

responding to. a match splint width. SRS
The crank shaft 18 of the press is prowded

 with a crank throw connected to connecting rod 50

22 which Vertlca,lly reciprocates an upper die
23 by means of a suitable guided connection

member 24.

'I‘he upper die 23, as shown more |

clearly in Fig. 2, embodies a slitting or piercing.

' dle 25 having a serles of spaced plungere a,dapted L




]

10

o

o 1

.i ()

o ok

00

6o

78 passing through an opemng 43 and mowng Wlth

‘match splint strips.

2

for cooperation with a fixed lower die 2% and
arranged to pierce or cut through the paper
on the lines 27 to thus strike out the various
match splints (see Fig., 14), as the paper travels
through the passageway 29 in the lower die. .
By means of this piercing or slifting opera-
tion the paper is cut through to provide a num-
ber of series of tongues or splints, all splints of

each series being connected at one end by the
adjacent transverse and unslitted portion 28 of

the paper. The lower or entering ends of the

 piercing plungers may be inclined as shown . in

Fig. 2 to facilitate clean cutting, and the relative
movement of the dies 25 and 286 will be such that

5 the slits are all of the proper determined length.

After slitting the paper sheet is fed forwardly

by means of the ratchet drive of roil (3 the for-
ward feeding of the paper taking place after the

die 25 has moved clear of the paper, and the
amount of feed corresponding to the length of
the match  spiints.
mittently advances it is cut across, with proper
relation to the slitted splint portions, to sever the
This transverse cutting is
effected by a shearing die 38 which coocperates
with a cutting block portion 3! of the lower die,
to cut or tra,nsversely sever the temporarily sta-
tionary sheet of paper along the line 32 (see
Fig. 14). The paper is thus cut into successive

strips, each strip, as herein shown, being oi a
width corresponding to ten match books trans-.
~ versely of the machine and of the travelling sheet

of paper {1i; but, as stated, this transverse di-

mension may be any other desired multiple of
the width of the match book. As the paper is
sheared transversely along a line corresponding
" to the ends of the slits produced by the

first
die 25, the strips will each have one continuous
portion 28 and a series of parallel splints 34 all

separate one from another with the exception

of their connection to the portion 28.

At the time the strip 35 shown in dotted lines
in Fig. 2 is cut or severed from the continuscus
sheet of paper, the connected portion 28 is held

vieldingly between a fixed block 36 of the lower

die and a pressure plate 37. This pressure plate

37 is carried by supporting rods 38 which are

slidably mounted with reference to the support-
ine member or bracket 38°, carried by or on
the plunger or movable die member of the press.

Springs 39 normally urge the plate 3T downwardly
into extended position. The springs 39 are com-
- pressed when the upper die descends and the

plate 37 held under pressure against the con-

tinuous part 28 of the match strips so as to hold

the portion 28 of the strip at the time its oppo-
site end is being sheared. At the same time

the shearing action takes place, alternate paper

splints are moved out of parallelism by a plunger
48 (see Fig. 4). |
nrojections 41 extending downwardly and spaced

apart a distance corresponding tc two paper

splints. The various prmectwns 41 force alter-
nate splints downwardly so as to separate the

free ends of the splints in order that they may

later be treated with combustible material sc

that the match heads of adsacent sphnts W111_-;
- not be connected together. --

The strip 35 is held between the paris 3@

and 37 for a very short time after the upper die
starts to move upwardly, and is then released as -
the upper die continues to move upwardly. As
the strip 85 falls it turns toc present its slitted

edge down and then slides down the- gmde B2,

As the paper sheet inter-

he just moving upwardly at that

" This plunger has a number of

- compartinents.

2,022, 088

the separ&ted ends of the sphnts dlrected for-
wardly.

The strips 35 are recewed on a belt 45 and
are carried one after the other by means of this
belt to a link conveyor desighated generally 43,

. The speed of the belt 45 is comparatively rapid

so that the strips 45 will be quickly moved away

from the press to prevent succeeding strips from
falling upon those already on the belt.
way each strip is moved from the press into a pre-

determined posiftioning on the belt and is there-

after not disturbed or injured by succeeding strips
and requires no handling by the operator.
thermore, and to accomplish this very desirable
result of non-handling of the match strips, the
speed of the belt &5 is coordinated or proportioned

In this

mur-

19

with respect to its length and the speed of travel

and arrangement of the conveyor £8, sc that the
spaced and properly positicned match sirips will

be fed into functional relationship with the con- :
“veyor 4% in proper sequential arrangement to be
received by the said conveyor 46.

In this way
the manual handiing of the match strips after

they have been severed and the splints have been
. properly separated is avoided, and the distortion

of the strips and of the splints which atiends upon
manual handling, and even upon automatic ma-
chine handling, is also avoided. The speed of

the belt is such that there will be a considerable

space between successive match sirins on the

helt.  As shown, the belt 45 is driven from a sepa-

rate electric motor 47, but it can be intercon-
nected with the other mecnanisms if desired.
The link conveyor &8 is driven in timed rela-
tion with the slitting and shearing members o
the machine, and the belt 45, As shown in Fig.

30

16 the sha,ft 48 of the conveyor is operated by '

a suitable chain &% driven from a sprocket wheel
50 on the feed roll #3. The operation of the
conveyor is so timed with reference to operafion
cf the press and belt &5 that the sirips on the
beit will be successively brought forward so that
each strip will move or fall from the belt onto
the appropriate cross bar stirip holder which will

thus be received and guided into proper posl-
tion in the conveyor. The shaft 48, whici is
suitably journalled in bearings 52, carries a small
diameter sprocket 53 adjacent its opposite ends,

each of which is provided with peripheral notches i

spaced for receiving the pins 64 which intercon-
nect adjacent cross bars or conveyor lmks ‘Eachn
of the links or ﬂngers 05 of the COnvVeyor as 1l-

- lustrated in detail in Fig. 6, is of scmewhat I-beam

shape In cross section. The top cross members
B8, upon the outer ends of the webs bE,

oppmlte parallel paper engaging iaces 5“"‘ Ad-

jacent the lower ends of each web is a series of

stop shelves 80 projecting laterally and spaced
apart to provide openings. Extending lateral
from the other side of each web is a series of
projections 6f, spaced opposite the openings in
the shelves 9.
in operation, move into the openings in the shelves
of the adjacent link. ‘The projections 61 and the
upper sides of shelves 89 lie in & common plaie
when the links are arranged parallel to one an-

other and these projections and shelves acting

together form the bottom of a compartiment lo-

- ecated between each two links, with the coopsr-

ating portions of tops 55 fermlng the tops of such

between adgacent iinks as the conveyor moves is
adapted to receive and nouse a match strip. The
shelves and_p_r_mec ticns receive the strips as they

time, and will 4

Tach compartment thus formed .

44)

- nave

I €0

The projections &1 on one link, -

D
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: _meve frem the belt 45 and act. as stops limiting

T ¢

the downward movement of the strips and caus-

ing them to properly position themselves upon
the webs of the links as the’‘conveyor moves the
links upwardly about the shaft 48 to the upper

substantially horizontal flight of the conveyor,

- -~ and at the same perled of movement as the links

15

move upwardly -to this horizontal

the links themselves will be substantmlly vertical

in p051t1011 the continuous part 28 of the match
strips will be engaged between. the ceoperetmg
faces 58.

The strips are thus autematmally prep-
erly positioned in the compartments. - | |

Adjacent links are connected at eeeh end te—-
gether by pins 54 which may be suitably held in

 lugs 63 and which pass through lugs 64 of an

90

adjacent link. The ends of the several pins 94
pregect laterally beyend the end lugs 63 and ride
on a rail or bar 66, such a bar being provided

at opposite sides of the conveyer and. extendmg-

from a point adjacent the sprocket 33. ‘These
rails may be carried by bracket arms 61 supp01t-
ed by the pedestals €8 which also provide a sup-

porting means for the conveyor shaft bearings.
' The diameter of the sprocket 53 is such that
but three or four links are accommodated in one~
half of its circumference (see Fig. 5) so that in

passing over this small sprocket the links. are

- 40

these separated ends toward one another..
space between successive pins- 54 and the dis-.
‘tance between the paper engegmg faces 58 on
the heads or top portions 56 is such that after

civen a wide e,ngulaﬂ' spacing in order that there
will be a sufficient opportunity to readily receive
g paper strip as it falls from the belt conveyor

45. 'The link conveyor 46 is edepted to receive

~ the strips and then arrange them side by.side

in parallel planes while carrying them forwardly,

the strips being held so that the connected ends

928 of the strips extend outwardly beyond. the

ends of the fingers, while the separated ends

which ultimately form the match heads are re-
ceived within the confines of the links. With the
described. arrangement of links, it will be ap-
parent that they are cut away or recessed so- as
to receive the separated ends of the splints freely

between adjacent fingers without tending to pusin
The

the paper strips are. carried up to the top of the

~ sprocket 53, and when the links are moving hori-
- zontally along the straight rails 66, the paper

strips will be engaged rather lightly and so that

 the strips can be moved in the direction of their

g
&

60"

‘tion of Fig. 5, a carrying frame 10 (see Fig. 9) _
- sition in the frame, with the separated splint-

Y B

'Y 14 of the frame.

Iengths and transversely of their line of motion

in the conveyor without the exertion of dlsturb--
“ ingly large forces. - |
~ After the movement ef link eonveyer % has |
caused a suitable number of the paper strips to

be picked up and. arranged between the links, the

strips having thelr continuous edges held in par-

allel spaced relation, as shown in the upper per-'

is p‘eeed on the upper projecting pertlons 23 of

' the various paper strips, the connected ends of
 the splints being received between adjacent slats
The top of the frame is pressed |

‘down firmly and the slats are then tightened to

some extent so that the ends of the strips will

be held with sufficient force to permit withdraw-
ing of the frame to remove the strips sideways
" from  within the conveyor.
meva,l of the strips from the eenveyer is accom-~
" plished without damage to the separated ends
of the splints by bending them as is common

in hand handling. This method and apparatus

fm handlmg also permlts using strips Whh,h are -

Aight, where

- or meved apart.

the slats all with the same relative spacing.

length of the match strips.
inverted, therefore, to receive the exposed Pro-

The sidewise re-

3
larger or ef more beok mdths then those used'”
in the usual automatic machine; since the strips
are supported throughout their lengths in preper_'

relative position. When a series of the paper
strips are removed from the conveyor the frame

1

 with its supported strips may then be readily

handled to first treat the SDhnts with a suitable
 paraffin solution or the like, after which the ends
of the strips are dipped into the usual solution -
of combustlble me,terlel Wh.lCh forms the ma,teh 10

: heads.

The slats of the earrymg fra,me 10 as . shown

o in Flgs 9 and 10, are arranged in a lengltudmel R
series joined by rods 13 extending adgeeent the

i slat ends.
means of through pins T4a, the ends of the rods

These rods are held at one end by 15

being thus fiush with the side of the end slat,

‘thus avoiding an objectionable projection which
- would strike the strips in the conveyor. Thumb
screws T4 are provided on the threaded ends of

i~
<

the rods so that the slats may be drawn together
Coil sprmgs 15 are provided

between adJeeent slats and on each rod 13. -

| _These springs are preierebly made of a wire

- bBS
3V o

which is slightly less in diameter than the thick-
ness of the paper strip. The springs are prefer-
ably of spiral form so that they may be. col-
lapsed to slightly-less than the thickness of the
paper, the opp051te ends of the -springs bearing |
against the flat sides of the slats in order to hold 30

Be-
fore applying the frame o the paper strips on

“the conveyor, the thumb SCYEeWS 14 are Ieesened_ o

and the. sprmgs 15 produce an even spacing of

~the various slats throughout the length of the 35 o

series. 'The slats in this position are spaced
apart a distance very slightly greater than the
thickness of the paper strips so that when the

 frame is applied to the strips on the conveyor
‘the projecting edges of the paper strips will read- 40

ily enter the spaces 756 between slats.. The enfer-

ing of the paper strips is facilitated by the cut~

away or- a,ngled portions 17 of the slats. Each
slat of the frame is cut away, to shallow U-shape

- in side elevation, as shown in Trig. 9. The depth 45

of the main transverse part of each slat is equal

to the depth of that continucus part 28 of the

match strips Whlch projects upwardly above the
conveyor. . Also the slats are larger than the -
match etrlps so that the distance between the 50

- rods 13, and the transverse extent of the main

transverse part of each: slat, is greater than the -
When the frame is

jecting parts of the match strips and is placed 55
down to receive them, the edges of the strips will
extend into the frame to approximately coincide
with: the cutaway edge, indicated by the numer-

gl 12¢. By pressing down on the strips with the

hand, or suitable tool, the operater can thus or- 80 '
dinarily cause the strips to assume & proper po-

ends in substantially the samea general plane.

This permits of efl ectively uniform immersion
of the splints in the chemical which forms the 65

match heads. After superimposing the frame

on the series of strips carried by the conveyor,
 the thumb screws 14 -are tightened up so that

sufficient eripping pressure will be exerted by
the slats to grip the paper strips so that they 70
may be removed laterally from between the
fingers of the link conveyor. Before finally ap~

plying the carrying frame 10 on the projecting
edges of the strips in the conveyor the various

~ paper strips mey be transversely errenged in line 75 e

-
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by a suitable straight edge applied to the ends of
the strips of the series, and the upper portions of

- the paper strips may be pressed down as by hand
oy with any suitable instrument to make sure

that all contact with the stop surfaces 60 and

- 81, thus bring the upper edges of the strips

into 2, common horizontal plane as will be readily
understood. By this means the bending of the

strips, which commonly occurs because the cut-
ting or splitting of the paper strips has the effect
of tending to expand the slit or splint end of the
strip, thus tending to make the edge 19 (see Fig.

- 14) somewhat concave is overcome and the ends
of the splints are alil brought into substantially

the same plane so that uniform heads will be
formed when the splints are dipped 1111:0 the 50-
lution of match tip material.

After tightening the thumb screws T4, and re-

moving a number of the paper strips from the

conveyor, it may be that the sirips are not all

arranged with the separated ends of the splints
- in a common plane, the above treatment perhaps
- having failed to cause such. To straighten out

the paper strips and to bring all of the project-
ing ends of the splints into a common geometric

plane the frame may be placed on the platen 88

of an arbor press and the top plate 8f forced
downwardly by meanipulating the hand lever of
the press. Then while holding the plate 81 de-

13 pressed the thumb screws i& may be tightened

so as to securely hold the strips in position. The
frame and its supported strips may, then, be in-
verted and the. projected splint ends dipped in
combustible material
heads, this step preferably being preceded by a
treatment with paraffin. In each dipping opera-
tion the tank for the fluid material is arranged

so that a uniform depth of material is main-
tained, and the frame with the clamped strips is -

lowered into the tank until the splint ends are
suitably immersed; stops being provided to pre-
vent undue immersion of the splint ends.
preliminary pa,ra,fﬁn dip may be likewise con-
trolled.

The strips of matches are then dried, prefer- -
ably by air drying which takes several hours and

produces a uniform and complete drying of the
head material. The strips are then removed,
cut up into bock widths and bmmd in smtable
machines.,

In order to facﬂlt&te the removal of the dipped
strips from the carrying frame, after the com-

- bustible material is dried to a sufficient extent,

an adjustment device or table is preferably pro-
vided having means for determining the length
of a series of slats.
13, comprises a suitable number of longitudinal
basa pieces 88 at one end of which are upwardly

projecting lugs 89 adapted for contact with the

end slat 99 of the carrying frame. The opposite
end slat 91 of the frame is adapted to be en-

gaged by a suitable number of arms 92 pivotally

supported at 83 on a downward extension 94 of

the base pieces 83. A cam member 95 pivotally

supported at 96 and having an operating handle
87 may be swung clockwise 90 degrees from the
position indicated and when so moved the arm

92 is swung to bear against the end slat 91 and

press the slats toward each other, the setting cor-

‘responding with the total length of the frame slat
series when the slats are in tight engagement

with the paper strips. With the arm 92 in its

right-hand position and the slats pressed to-

gether, the thumb screws 14 may be freely spun

“back from extreme tightened position as they

L

arm 92 Indicated in Fig. 13.

- operator’s hands a group at a time.

- link conveyor.

engagement with the wires of the springs.

to provide the matitch

The

This board as shown in Fig.

~character,
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are not restrained by pressure of the end slats.
After spinning back the thumb screws while
still holding the end slat 91 in its original posi-
tion, the handle 97T may then be turned counter-
clockwise, relieving the pressure of the various 35

- springs 19 to some extent and causing a slight

increase in slat spacing, under the action of the
springs. The end slat 81, as will be readily un-
derstood, moves away from the opposite end slat
90 an amount determined by the position of the 10
In this expanded
position of the slats, the coated and dipped

matches may be readily taken out between the

After all

the match strips are removed from the frame, the 15
slats are moved slightly toward one another so
that the spacing between slats will substantially
correspond with the spacing between the project-
ing ends of the strips while the strips are in the
This is readily accomplished by 20
movement of the lever 98 which controls a similar

- cam 99, although the cam 99 has a smaller throw

than the cam 95. The throw of the cam 99 is
such as to move the arm 92 the proper amount
toward the right, as viewed in Fig. 13, when the 25
cam is moved through 90 degrees, to bring the
various slats almost but not quite into tight
The
springs are still effective, however, in equalizing
the spaces between the various slats. It will be 30
understood that the aggregate pressure of the va-

rious springs 18 is readily overcome by the single

hand lever 98 which operates against the end slat
9i. After properly positioning the end slat 91
with respect to the opposite end slat the thumb 35
screws 14 are readily spun up info engagement

with the slat 91, to hold them in properly spaced

position to readjly receive the spaced strips with-
in-the conveyor. |

A single operator may readﬂy oversee the op- 40

eration of the press, as the press is automadtically
arranged to continue its stamping and feeding
operations in a continuous manner.

The feed-
ing of the match strips to the link conveyor is
automatic and accomplished by a simple mecha~ 45
nism which may feed the matches in very rapid
succession away from the press and in proper se-
quence to be picked up by the conveyor. The
fingers of the conveyor automatically pick the

strips up and position them in parallel; adjacent 50
-and evenly spaced planes. |

A lJarge number of
the paper strips can be taken simultaneously from

the conveyor, as the frame 79 may be about sev-
~eral feet in length, also the strips themselves may
‘be made longer than has been the usual prac- 55
~tice.

One operator can readily handle the re-
moval of the strips from the conveyor and the

-manipulation of the frame, taking successive

frames and filling them ready for dipping. This

- same operator, could also accomplish the dipping 60
- of the match heads during the time the strips
‘are accumulating on the conveyor to a sufficient
extent to fill another frame.

"However, it is a
usual practice for the machine operator to place

the prepared books on conveyor frames or trucks 65

which may be readily moved to the solution tanks

for dipping. The mechanism for making the

matches is therefme of a comparatively simple
but capable of high speed produc-
tion and requiring the attention of only one op- 70
erator, who is enabled to handle the match strips
in Iarge groups in the manner herein described.

By this mechanism the speed of the. press in

‘stamping or slitting the strips of splints may be
greatly increased beyond that heretofore used, 16
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Also the number of epera,tors may be greatly de-

creased; one operator handling more strips than
‘Theretofore operated by several with the non-a,uto-' |
| matm machines above described. |
“"While the method herein described, end the
| form of apparatus for carrying this method into
~ effect, constitute preferred embodiments of the
. -mventmn it is to be understood that the inven-.
tion is not limited to this precise method and
form of apparatus, and that changes may be
made in either without departing from the scope

. of the mventlen Wh.lCh is deﬁned in the a,ppended

20

30

Co
ey

40

50

55

60

70

| elalms

"What is cla,lmed is:

1. A machine for making paper ma,tches com=-
prising mechanism for forrmng paper strips hav-
ing connected splints which are separated from
~ one another at an end thereof, means for feeding
the strips successively from said mechanism with
the separated ends of the splints dlrected for-
‘wardly, and a link conveyor for receiving the'
strips from said feeding means and for arranging
the strips in spaced parallel relation and com-
prising relatively movable gripping fingers coop-
 erating with one another in pairs to frictionally
and non-positively grip opposite sides of'_Said - ceiving - location and movable into substantial
strips, said fingers having means spacing their
strip engaging portions apart a predetermined

distance corresponding to the thickness of the
strip so as to permit endwise movement of the

- gripped strips, said conveyor having means for -

positioning the strips so that connected ends of

the splints project a predetermmed distance above

the ends of the fingers.
2. A machine for ma,kmg pa,per matches com-

prising mechanism for formmg paper strips hav-
ing connected splints: which are separated from-

one another at an end thereef means for feeding

the strips successively from said mechanism, con-

veyor means for receiving the strips from said

feeding means and having a series of gripping
fingers for arranging the strips in a series thereon |
in spaced relation side by side said fingers ha,vmg |
smooth gripping surfaces adapted for imposi-
- tive gripping effect and providing for endwise
slipping of the strrps therefrom, and in combi-

nation therewith, a ‘carrying frame adapted to

be placed to simultaneously receive a series of
said strips while carried by said conveyor and

adapted to remove the strips endwise from the
conveyor said carrying frame having strip grip-

- ping means spaced apart in accorde,nce with the

spacing of the strips on said conveyor.
- 3. In a machine for making paper ma,tches and

ha;vmg mechanism for fermmg paper strips hav-

ing splints connected at one end, a conveyor

- means for receiving the paper strips from said
- mechanism and having a series of relatively mov-
able gripping fingers having flat gripping suriaces

which slidably receive the paper strips between

~adjacent fingers and arrange them-in spaced par- -
allel relation, said fingers having extensions for
abutting relation with the separated ends of the

splints effecting predetermined positioning of
said strips so that the connected ends of the

strips prOJect beyond the ends of said fingers
- whereby a number of strips can be simultane-
ously removed from said conveyor. |
4. In a machine for making paper matchee
and having mechanism for forming paper strips.
‘having connected splints, a conveyor means for

receiving the paper. strips from said mechanism

- having a series of relatively movable fingers
~ which receive the paper strips and arrange them
~in spaced parallel relation, said conveyor means
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havmg provlslons for abuttmg the splmt ends to
effect predetermined positioning of said strips
so that the connected ends of the strips project

uniform distances beyond the ends of said fingers
whereby a number of strips can be sunulte,neous- 5
ly removed from said conveyor. = S
5. A machine for making pa,per ma,tches com- |
prising mechanism for forming paper strips hav-

ing separated splints connected at an end there-
“of, means for feeding the strips successiveiy from 19

saad mechanism, a conveyor means for receiv-

“ing the strlpe from said feeding means having

a series of relatively movable fingers which re-

- ceive the said strips, said fingers having portions

adapted to arrange the strips in spaced relation 15
side by side and to hold the strips in. such ar-
ranged positions with a uniform spacing between

strips; portions of the fingers being cut away to
provide substantial spaces for receiving the sep-
| _ere,ted ends of the splints. E 20

6. In a machlne for making paper m.a,tches
a conveyor means for successively receiving paper
match strips and having relatively movable fin-
gers, means for causing the movable fingers to -
assume diverging arrangement at the strip re- 25

| parallehsm to . associate the received strips into

a series of- um.rermly spaced parallel strips with
the separated ends of the splints received loosely .

between the fingers, said fingers having means 20

for effectmg positioning of the strips so that the
connected ends of the spulmts preJect beyond sald

| ﬁngers

7. Ina machme for makmg pa.per metches
a conveyor means for successively receiving paper 35

‘match strips and having relatively movable fin-

gers, means for causing the movable fingers to
assume diverging arrangement at the strip re-

ceiving location and movable into substantial par-

allelism" to associate the received strips into a 40

series of uniformly spaced parallel strips with

the separated ends of the splints received loosely
between the fingers, said fingers having means
for effecting positioning of the strips so that the
connected ends of the splints project beyond said 45
fingers and being arranged for endwise removal
of the strips, and in combination therewith, &

carrying frame for engaging the- projecting ends
- of a series of said strips simultaneously when
carried by said conveyor and for removing the 50

strips endwise from the conveyor, said frame

- having a series of relatively movable strip en-
- gaging pertmns which are spaced apart uniform
distances corresponding with the spacing of the

strips in said conveyor fingers. | - B5
-8 The method of making paper matches com-
prising forming paper strips having connected
splints which are separated from one another at

an end thereof, feeding the strips successively,.

essoeretmg said strips one parallel to another 60
with a uniform spacing between successive strips,
after such association simultaneously gripping
a. large number of the associated strips and trans-
ferring the strips so gripped with the separated
splint ends arranged in a substantially common 65

plane for application of match head material.

9. The method of making paper matches coni-'-

~ prising forming paper strips having connected

splints which are separated from one another at

“an end thereof, feeding the strips successively, 70

-assenelatmg said strips side by side in parallel
planes with a predetermined distance between
adjacent strips and with the connected. ends of

“said splints freely exposed, simultaneously grip- .

ping a series of the exposed ends of said strips in 75
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a carrying frame and then lifting's'a,id strips in
the frame for removal and apphcatwn of a match
head material.

10. The method of maklng paper matches com-

prising forming paper strips having connected
splints which are separated from one another

at an end thereof, feeding the strips successively

and associating said strips side by side in parallel

- planes with a predetermined distance between
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adjacent strips and with the connected ends of
the splints freely exposed, simultaneously grip-

ping a series of the exposed ends of said strips,

and  then laterally removing the sald series of
strips for subsequent treatment.

11. The method of making paper matches com-
prising forming paper strips having connected
splints which are separated from one another at
an end thereof, feeding the strips successively,
associating said strips side by side in parallel
planes with a regular distance between adjacent

strips and with the connected ends of the splints

freely exposed, simultaneously gripping a series
of the exposed ends of sald strips in a carrying

frame, laterally removing said frame together

with the series of strips, alighing the edges of

the strips in said frame, tightening the strips in

2,022,088

said frame,- and subsequently treatmg the ex-

_ posed ends of the splints.

12, A machine for makmg paper ma,tches com-

prlsmg mechanism for forming paper strips with
splints connected along one longitudinal edge of

the strips, a link conveyor means having gripping
fingers movable 1o relatively diverging relation-
ship for receiving the strips successively from

said forming mechanisin and movable to parallel

relationship for arranging the strips in prede-
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termined spaced relationship, means for moving

said fingers to diverging and parallel relationship

at timed intervals coordinated with the move-

ment of the conveyor means, shd means for

- feeding the strips successively from said form-
‘ing mechanism to the conveyor means, said feed-

ing means moving at a speed exceeding the speed
of movement of the conveyor means and co-

ordinated with the length of said feeding means

15

to effect the delivering of the said successive 20

- strips to the divergent spaces between successive

ingers of the conveyor means at timed intervals
coordmated Wlth the. movement of the conveyor
means. |
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