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UNTTED STATES

(“‘IIARLES J- . DONNELLY OF PHILADELPHIA PENNSYLVANIA ASSIGNOR TO
' THE DIAMOND MATCH COMPANY OF ILLINOIS |

MACHINE FOR BUNDLING MATCH SPLINTS

‘%PEC‘IFICATION formmg part of Letters Patent No. 615, 610 d&ted December 6, 1898

Apphca’nmn filed Apnl 19, 1893, Semal No, 470 386.

(No model )

Ta all whonv it ma J concern

Be it known that I, CHARLES J. DONNELLY
a citizen of the Umted States of America, re-

siding at Philadelphia, in the county of Phil-

.f.Ldelphm, and in the State of Pennsylvania,

have invented certain new and useful Im-'

provements in Machines for Bundling Match-
Splmts, and I do hereby declare that the fol-
lowing is a full, clear, and exact description

theleof refelence belmT had to the accom-
* panying drawings, in which—

- Figure 1 shows a view of my maehme in
lonﬂ‘ltudmal section;

tion of the front end of the. same; Kig. 3, a

plan view of thesame; Fig. 4, a viewof a sec-
1; Fig.
5, a detall enlarged view showmﬂ' in S1de ele--

tion of the machine on hne x xof Fig.

v&tlon the means for taking and conveying
the splints from the hopper and a roll of
tapes or bands with the splints between them,
the frame and the side of the hopper bemn*
removed to expose the operative parts; Fw*

~ §,adetail perspective view showing the means

25

30

35

| 1anﬂ'ed and combmed as hereinafter speci-

for connecting the endsof two splmt-bundhng
tapes or bands, and Figs. 7 and 8 detail views
showing in side elevatlon certain modifica-
tions of the splint-conveying feed-belts. |

Letters of like name and kind 1efer to like.

parts 1in each of the figures.

Theobject of my mventmn has been to pro-
vide an improved machine for rolling match-

splints up into bundles to prepare them for-

subsequent treatment by “*dipping; ” and to
this end myinvention consistsin the machme
and in the parts thereof constructed, ar-

_40

In the drawings, A deswnates the main
frame, which can be of any desired mate-
rial and construction.
as shown in the drawings, consisting mamlv

of upright side portmn& havmw at then ‘tops
longitudinal beams and connected at or near
their tops and bottoms by suitable cross bars

or beams. At the forward end of such frame
is a supplemental frame A’, extending up-
ward from the latter and supported ther eon,

- 80 as to be adjustable longitudinally ﬂlOn”

5O

the same. To thus support frame A', I pro—
videit on each side with projecting bolts @’ a,
Wthh eng‘fwmg and extending out thloucfh

Kig. 2, a view in eleva-

I prefer to make it

this constn uction the supplemental frame can

ment - by bClGW’lnﬂ' bhe nuts inward again.

Supported on thls supplemental frame A’ is

the splint-holding hopper B, with its front or

outer side made inclined downm ard and in-
ward to the open hopper-bottom, as shown.-

' slots a a in the side bars of the main frame,
-hr:we on their outer ends suitable nuts a2 ¢
10 engage the outer sides of such bars. With
55
be 1ead11y adJllsted forward 01 back on the
main frame, when the nats a®a® are loosened
and then ﬁzed at any desired point of adjust-

-60_

A drum C, supported on Shaft ¢, journaled ‘1

in frame A’, is so situated that a portion of
its per 1phe1y comes directly below the hop-

per-opéning, so as to travel past the same as

the arrow.
A second supplemental frame A2 prefer-
ably adjustably supported on the main frame

in the Same manner as frame A'—that is, by

the drum turns in the d1reet10n indicated by5 |

70

bolts o' o' enﬂ'amng slots a ¢ and having the.. |

fasten ing-nuts a® a®

sides. Over these two dlums ran the two

hereinafter. . Kach of these belts has on its

‘inner or under side a series of projections d d,
which are engaged by correspondingly -ar- -
ranged notches ¢ ¢? in the two drums, so that
the travel of the belts will be equal and uni-
In their upper
or outer sides are notches or pockets d' d’,
which, being so arranged that those on onef

form as the drums revolve.

belt come emctly Opp031te or in line with
those on the other, are of such size and shape

—car ries a smaller dlum" --
C’, havmﬂ‘ its shafs ¢’ pamllel with shaft ¢,
";]ournaled in suitable bearings in the frame

15

parallel endless belts D D, arranged on op-

posite sides of the: central pOI‘tIOIlS of the
drums at some distance apart, for a purpose
~which will appear from the deseription given

30

8¢

go

as to receive and hold single match-splints in -

them, as indicated in the dr awings. They

are made just wide enough to :ztllow the single

match-splints to drop edsﬂy into them as they |

are carried along by the movement of the

belts over drum ke and under the mass of

splints in hOppel B.
While I have in the drawings shown the

“splint-receiving pockets or notches as formed
- by tmuwersely fluting, grooving,

or Corru-

batmﬂ' the uppel pmtlons of the belts them

95

100
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-'Selves-_-, 1 desne it to be understood that thev

- can 1nstead and without departure from my
~_inventionbe formed by attaching cross-strips |

d* d? of any desired material to the upper face

;. of thin belts or bands, such strips being of
course pa,la,llel and occupying the. posmons

~ of the raised pa,rts of the belts bhOWIl
Fig. 7.)

so molded the raised portions between and

of the belts in any suitable way, so that those

~on one belt will be 0pp051te the correspond-

ing ones on the other in lines parallel with

the splints resting in the hopper and at right:

~angles to the hne of travel of the belts.

Instead of being formed of flexible: mate-

rial, grooved or corrugated or provided with

25 ¢ross-strips, as descrlbed above, each belt

- may without departure from my invention

be made of aseries of wooden or metallic sec-

~ tions d? d?, (see Fig. 8,) with splint-receiving
~ pockets or notehes on their upper or outer

faces hinged or jointed together to make a
| ontmuous flexible belt, whwh can run over

‘t,he drums C C" as a splock:et -chain would.

" The manner of constructing or the material |
- of the belts is not an essentml featme of my

invention. All that is necessary is that they

shall be flexible, so as to run over and be
guided by the dr ums, being driven equally
_and uniformly by drum C, and shall havetheir |

faces, which are upper most as they pass un-

1o der the splints in hopper B, provided with |
correspondingly - arranged sphnt receiving
- pockets or notches, mto which splints can |
‘readily drop as the belts travel along under

the open hopper-bottom. - With the belts par-
“allel with, but separated from, each other, as

| ldeseubed each splint so leeelved by them;.
will be supported and held at or near its op-
- posite ends in corresponding or opposite
notches of the two belts and will be carried |
along out from the hopper, thus held at right:

: _a,nﬂ'les to the travel of the belts.

provide an elastic clearing-roller E, prefer-
ably. of rubber, which, being situated just

“within the rear or inner side of the hopper B,
has its under side against or in close pr omm-'
ity to the tops of the two belts, so that itsro-
‘tation in the direction mdlcated by the arrow
will sweep backward from the belt-tops any

unpocketed splints. The backward rotation
of this clearing-roller is made quite rapid with
reference to that of roller C :zmd the for Wmd

travel of the beltg,
IFor driving the 101161 C I prowde 1t=.-', shqft

¢ with a ﬂ'ea,r-wheel C?,
and is driven by the gear C® on the shaft ¢,

On
| the shaft e of the clearing-roller I 1s a pmlon_ -
E', which meshes with and is driven by the
‘gear E?, fixed on shaft ¢/, which, like shafte,

18 Journaled in suitable beaunﬂ's supported

{ on Supplpmental frame A’.
Prefer ably the belts are made of ﬁemble'

o material, as rubber or leather. |
they can be easily molded to have the desu‘ed;
 splint-holding pockets or notches, while if of
~ leather or other material not capable of being

(Seei

If of rubber,

1 and e
. In order to hold back the remaining splmtsf
in the hopper and prevent any but those seat-:
- ed in the belt-pockets from being carried ount:
~on the upper faces of the traveling belts, I |

'belts pass. throun‘h and recew

upon which is fixed the band- pulley Ch

Also fixed on this

‘shaft e’ or attached to gear E?is a pinion E?,

which meshes with and is driven by the gear
C?on the shaft of the drum C. The constlue-

which meshes W1th o

0

75

tion described will, on acecount of the wheel

C? being much Iarn'er than the pinion E° and
| the gear E°being larﬂ'er than the pinion E on
forming the sides of the pockets or notches |
can be, as indicated above, formed of strips.
of any suitable material secured to the bodies

the clea,rm o- roller ogive such roller the desired

rapidr otatlon w1th reference to themovement
of the belts D D by the drum C. The proper

tension can be given to the belts DD by move--

80 .

ment of the sup yplemental frames A’ A¥toward

or from each other on the main frame in the o
manner indicated herembefore | -
Journaled in. the rear part Of the main

_--f1 ame away from the hopper and the drums go

¢' ¢’ is the shaft I, carrying the band wheel
or pulley I, to be driven by suitable connec- =

power.

tions from any desired motor or source of =~
Such shaft also carries fixed to it the |

band-pulley F? and the gear-wheel F2, which 95

latter meshes with and drives the gear-wheel
G on shaft G', journaled on the main frame

is the band- pulley G*.

to the rear of a,nd above theshaft F. TFixed
| on shaft @', so as to turn it and the wheel G,
A band or belt Firuns roo
over and connects the pulleys F*and ¢, soas

to drive the shaft ¢® from the d]f‘l‘i‘*"lnﬂ'-shaft F,

to which the power is applied. The tension of

seribed adjustment of supplemental frame
A', hereinbefore described.

this band or belt can be regulated by the de-- '
I05.
Pivoted upon
shaft G is the swinging arm H, which, ex-
tending forward over the frame A has on its

forward end a rotary spmdle H', Journaled

in suitable bearings £ in the arm and having
fixed on it a band or belt pulley H?, whichis
—connected with and driven from pulley G*on
Such spin- |

shaft G’ by the band or belt G2,

110 -

dle has a small winding drum or roller H?® o

removably fixed upon it, so that it will re-

from, as desired.

and spmdle is one consisting of  a 3phne or
rib 2’ on the la,tfer en n*aﬂ‘mﬂ* a groove 1n the
former.

115
volve with but can be 1ead1]y1em0ved there- -
For this purpose a simple .
icient connection between the drum

: IIZICIH- |

Upon a stud or S];}lndle Héon the art h? of o
arm /i is a roll of tape or strip of vsm—:abl::u]:l*r-"'H5 -
From such roll the tape or strip runs forward 3

under guide A% roller K, and guide h4, and

1'2:5 o

then up between the two belts D D over the
front and upper sides of drum ¢’ to the wind-
ing drum or roller H® upon which itsend is

wound

tion the pomt where this tape H® passes up -
and outward between the two belts D Dis =
forward of and beyond the: point- where-such — =
the. Splmt‘s

1ea--

In the machine which is shown in - -
‘the drawings and desecribed in the speci

130
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from the hopper.

 belts where they move through the hopper,

IO

5

20

there is no danger of the tape interfering in
any way with the proper seating of the splints

from the hopper in the notches or poek_ets of
the belts. |

The roller K is Jouma,led on a stud on a
swinging arm XK', which is pivoted upon a
shaft 2 ﬁ:x:ed in thefmme A, and has its free
end connected with a weight K* by cord or
chain K° Over pulley K* which is jour-
naled on shaft &, and pulley K°, which is at-

tached toshaft &', journaled in suitable bear-

ings, runs the belt or band K¢, of leather, rub-
ber or other material havmn' a good fuctlonal

Sur fa,ce A gear-wheel K, eonnected with pul- |

ley K° so as to drive the same is itself driven

by the gear-wheel ¢* on the shaft ¢ of drum C.

The roller K, being above the tape or strip of

~ webbing H?® and the friction belt or band K¢

30

35

40

where the latter runs between pulleys K* and
K®, forces said tape or strip down into close
contact with such band as the weight K?
draws the arm K' downward, so that the

travel of the band K¢ will help to unwind the |

tape or.strip from its coil. At the same time

the friction between the under side of the'
tape or strip and the band IK° caused by the

pressure of the roller K, offe1s resistance to

winding-drum, so as to produce the tension

necessary to Secure a tight coiling of the tape

or strip over the splints. Should the tension
tend to become too great, the roller and arm
K’ will be raised against the stress of the

weight X2, so as to diminish the frietion be-
tween the tape and friction- band. |

Where it is desired to connect two lengths
of the coiling tape or strip together, I con-

template using a coupling such as l;h&t shown

in Fig. 6, consisting of two clips 2° h° on the
tape ends, one havmn' a tongue N and the

other the two ears /' h"’ to receive the tongue
between them and a pin A% passing throuo*h
the tongue and ears. On a second fixed spin—
dle or stud H°on arm H is another roll of tape

or webbing-strip L, which, passing forward

from the roll,’1s wound upon the winding-
drum H?® with the other tape I so that one

~overlies the other in such way as to hold se-

55

- may not be increased, I make the belt G®and
the surface of pulley H? of such nature that |
the former can slip on the latter and will
drive it frictionally, the amount of friction

60

of rotative power to the spindle H and drum

curely any splints that may be inserted be-

tween them as they are being rolled or coiled
up by the rotation of the dram H-.

diameter of the coil on the drum inecreases,
so that the rate of travel of the tapesor stmps

being sufficient to apply the desired amount

H? thereon required to overcome the friction
put on the tape or strip H’° by the tension de-
vices already described and wind both tapes

-~ from their rolls upon the drum.

1

_ With this construction, in |
which the tape H® does not pass between the

drop

€3

The operation of my machine, which wﬂl
be understood from the foregoing description
and the drawings, is, bueﬂy as follows: As
the drum C revolves the two endless belts D
D are carried through under the mass of

70

splints in the hopper, so that such splints will i

notches d' d’'. Continued motion of the belts

carries the splints so held on out of the hop-

per, while the elastic: clearing-roller,; revolv-

baek all such. splints as have nof beeome

seated in the belt pockets or notches and
serves to straighten and fullyseat any splints

into and be held: in their pockets or

ing rapidly over the tops of 'the belts sweeps

80'._

which, coming over vacant pockets, may not

have become fairly seated therein.
Splmts with their opposite end portions held
in the couespondmw receptacles or pockets
therefor in the two belts, are carried farther
on toward the belt- drum ¢ they come over

the tape or strip II° where it passes up over.

~As the

- sald drum to the outer side of the winding-

..the winding of the. mpe or _strip upon the |

drum HS2, and are by the upwardly and out-
wardly inclined parts of such strip litted

easily clear of the belt notches or pockets d

90

d', in which they have been held. As the

splintsare carried in under the winding-drum
H?they pass between the converging portions
of the two coiling strips or tapes H° and L

and are gripped between the two as the lat- - o
Abundle of

ter_are wound.on said drum.
splints held between the tape.‘a will thus be

formed, in which the splints, which are longer

than the tapes are wide, being held secur ely

- by their middle portmm will have their ends

projecting at opposite sides and situated at
sufficient distances from each other to enable
the desired igniting composition to be ap-
plied, by d1pp1nﬂ* or otherwise, without the
danger of the composition on adjoining heads
being in contact or becoming stuck ton‘ether

The operation of the machme when once

started will be a continuous one, the splints
being fed out uniformly and continuously

95,
100
105

110

; from the hopper to the tapes, and the coiling -

- can be put on the bpmdle and have the re-

In order |
that the rate of such rotation may vary as the

of the latter, with the splints between them

going on 1eﬂulmly until the coil or bundle

on drum H? is made sufficiently large. The
operation of the machine can then be stopped
and the bundle can be removed by drawing

‘it out, so as to slide the coiling-drum off of

its rotating spindle H', and another drum

maining tape ends fastened to or wound upon
it ready for the making of another bundle.

" The described f{r 101:1011&1 connection be--

IT§

1 “210 '

tween the pulley on the spindle and the means |
for driving it allows such spmdle to  be

turned as desned in securing the tape ends

s

without operation of the rest of the machine,
besides allowing for slip to compensate for

the variation in the diameter of the coil dur-
ing a bundling operation and prevent the in-

Igtw |

crease in rale of coiling up of the belts,whlch o
would ensue from the increasing of the cir- -

cumference of the coil were the spindle H'

| always duven at the same speed
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" The bundles ot coils of splints and tapes as |
- produced by my machine have the splints
most uniformly placed and held between the

tapes ready for the application of the ignit-

“ing composition to their OppOSIte emls by
| dlppmg or otherwise.

With the splints fed out of the hopper by

" the flexible endless belts with their splint-re-

10

- ceiving pockets or notches and carried there-
by in a line directly toward the point where
- the two tapes or coiling-strips approach each.

other at an angle I secure not only a most
regular and umfmm feed of the splints, but
the most easy and free removal of the latter

from the belts by the coiling tapes or strips.
Having thus deso1 1bed mv mventlon whet

I claim is—

20

1. ITnamachine for bundhnﬂ' matoh-splmt%,

in combination with a hopper for the splints,
two parallel feeders with traveling pocketed

surfaces to take the splints from the hopper,

~ means for moving the feeders, a flexible coil-
~ ing tape or stnp passing between the two

feeders, but not between them where they
pass beneath the hopper, and then outward |
past the line of travel of the splints in the
-pocketys of the latter, a guiding-surface to

~support the tape or stri ip at ornear the point

~ where it crosses the path of the splints in the .
feeder-pockets, such guiding-surface being
~ situated between the feedels, at a point be- |

- 30

yond where they pass through, and means

for coiling up the tape or st.up, with the

splints thereon, subetentmlly as and for the
purpose shown.

2. Inamachinefor bundhnﬂ' matoh-splmts,

- in combination with a hopper for the splints,
- the two feeders with traveling pocketed sur-

40

- 45

in combination with the hoppel for holding

55

60

faces to take the splints flom the hopper,

means for actuating the feeders, a flexible |

coiling tape or strip passing fI‘OIIl a suitable
source of supply up hetween the two feeders,

but not between them where they pass be--

neath the hopper, and then outward, beyond | splint-receiving pockets or notches, passing

over the dlums and ‘past the opening in the

| hopper, so as to be in contact with the body
- SHPPG113 the coiling tape or strip where it

the feeders, a rotary drum between the two
feeders, fmwald of the hopper, to guide and

passes outward between the feeders, and a

. rotary piece to coil up the tape or strip with
50

the splints thereon, substantially as end for
the purpose set; forth |
'3, Inamachine forbundling mateh—splmte

the splints, the two parallel feeding devices

with pocketed traveling su rfaces, passing un-
.. der the hopper so as to receive and take the
splints therefrom, a flexible coiling tape or

strip passing fr om_ a suitable source of sup-

ply between the feeding devices at a point

beyond the hopper, but not between them
where they pass beneath the hopper, a posi-

- lively-driven drum over which the tape or

strip passes on its way out from between the
feeding devices, situated between such de-

vices, forward of the point where they pass
from the hopper, and a suitable revolving

- ooﬂer upon Whlch the ta,pe or Stl‘lp be&rmﬂ'

passing between the belts,
them where they pass beneath the hopper),
and up over thedrum toward which the belts =
| travel from the hopper, and means for coil-

ing up such tape situated above such drum,
120

the splmts taken from the feeding dewoes is

coiled, substantially as and for the purpose_
__desombed

4. Inamaohmeforbundhnﬂ'metoh sphnts, -
in combination with a source of supply of
the splints, two parallel _pooketed endless

belts running over suitable supporting and

driving 1ollers and receiving the splints from

the source of supply in thelr pockets, a trav-
eling flexible strip passing outward from be-

75

tween the belts, but not between them where :

they pass beneath the source of supply of

splints, so as to receive the splints from the

pockets of the belts and carry them away from
the same, and a rotating

o guide and support,
up over whloh such cstup passes on its way
from bhetween the pocketed belts, situated be-

tween such belts, where they pass over the

outer roller towa,rd which they travel from

rollers, a oollm«:r-tape passing upward and
outward from between the belts, (but not be-

source of supply of splints), over a rotating

8o

‘the source of supply of splints, substantiall y' |
as and for the purpose specified. L
5. Inamachine forbundling match- splmts, |

in combination with a source of supply of
the splints, two parallel endless belts upon
which the splints are SUpported and carried
forward, traveling over suitable supporting-

90

95 |
tween them where they pass. beneeth the

ouide and support, revolving on an axis in
11ne with that of the travel of the belts around

the outer support, to which they pass from

170

i the hopper, so as to take the splints there- =
from, a second tape passing over the first one,

to hold the splints upon the latter, and means
for coiling up the two tapes wmh the splints.

between thern sub%tantlally as a,nd for the
purpose %peo1ﬁed

105

6. In a mateh-splint-bundling. maehme in
oombm ation with the hopper for the splmts o

“having an opening in its lower part, the two
rotary drums, the two parallel belts, having

110

of the splints in the latter, a coiling-tape

substa,ntla,lly as and for the purpose shown.

(but not between

115

7. In a match-splint-bundling machine, in

combination with the hopper for the splints .
“having an opemnw toward which the splints

are moved in the hopper, the two rofary

drums, the two parallel belts passing over _the
Jlatter and past the hopper-opening, having

125

their outer faces provided with splint-receiv- '-

passing up between the belts and over the

| ing pockets or notches, a rotary coiling de-
vice, over the outer drum, toward which the
belts travel from the hopper a colling-tape

130

outer drum to the winding device, but notbe-
tween the belts where they pass beneath the

| hopper and a eeeond tape or strm pessmg
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20

25

30
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down froi above the belts, and wound upon |
the winding device so as to receive and hold

the splints from the belts between it and the

first tape, substantially as and for the pur-

poses sef forth.

8. Ina match-Splint-bllndling_nlachine, in

combination with the hopper for the splints,
having an opening in its bottom, a rotary

‘drum below such opening, an outer drum be-
yond the hopper, parallel to the first one, two

parallel belts running over the two drums,
having their outer faces adapted to come in
contact with the splints at the opening in the
hopper, provided with splint-receiving pock-
ets or notches, a rotary coiling-drum over the
outer belt-drum, and the two splint receiving
and holding tapes coiled upon the coiling-
drum, one passing to the drum between the
belts, (but not between them where they pass

beneath the hopper) and, around and over the -

outer belt-drum, and the other passing down-
ward and outward under the coiling-drum,
but over the first tape, substantially as and
for the purpose deseribed. |

9. In a match-splint-bundling machine, in
combination with two rotary drums, the two

parallel belts running over the same, having

their outer faces provided with splint-receiv-
ingpocketsornotches,abundling-tape passing

where they pass beneath the splint-feeding

means, and then over the outer belt-drum, |
and then upward at an angle to the belts, so |

as to take the splints therefrom, and means

fo'_r'c.diling up such tape, wi_t-li .thé splints
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thereon, substantially as and for the purpose

specified. ;

10. In amatch-s-pluint-bundling ma,chine, in
combination with two rotary drums, the two -

parallel belts running over the same, having
their outer faces provided with splint-receiv-
ing pocketsor notches, means for feeding the
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splints into these pockets or notches, a ro-
tary winding device made movable toward

and from the roller toward which the belts
carry the splints from the feeding device and
the two coiling-tapes connected with the
windingdevice so as to be wound thereon, as
1t rotates, one passing between the belts (but

|'not between them where they pass beneath
‘the splint-feeding means), outward over the
outer belt-drum, and then up around the

winding device, and the other being led from
a point above the belts, outward between the

winding device and the outer belt-drum, over

the first tape, so that the splints taken from
the belts by the latter will be clasped between
the two tapes, as they are rolled or coiled up
by the winding device, substantially as and
for the purpose described. o
~ In testimony that I claim the foregoing 1
have hereunto set my hand this 6th day of

“April, A. D. 1893.
up between the belts, but not between them |

CHARLES J. DONNELLY.
‘VV'itI]_eSSE'S: : o - -
- FRANK . MASSEY,

MAURICE R. MASSEY.
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