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In dealing with match sphnts there is
required mechanism for first “straightening”
the match splints, that is to say, for bring-
ing them all parallel to each other, in order
that they may properly be fed into the match
making machine in which the splints are
tlpued with ignition paste, or may be prop-
erly paeked in cases for transport. Such
straightening mechanism is well-khown, but
there have beer certain diffieulties in the way
of eliminating manual labour in transfer-
ring the stmml\tened splints- to- the hopper
or magazine of the match making machine
or to the packing case. The chief difficulty
is that which exists in maintaining - the
stratghtened condition of the splints during
the transfer when the latter is purely me-
chanical.

By this lnventlon this difficulty is over-
conre by carrying the straightened splints by
means of a conveyor to “the mouth of a
magazine and discharging them into the lat-
ter under such conditions that they fall
throuwgh a distance not appreciably greater
than the length of a splint. TIn this manner

they are dtpoclted in the magazine with

minimum disarrangement.

The magazine may be that of a match
making machine. Lo ensure their proper
feed from this magazine to the match mak-
ing- machine, it has been usual to load them
\mth a wei o'ht By this invention this load-
ing is not necessary owing to the fact that
the magazine 1s constrt ucted in such 2 manner
that its sides ave inclined towards each other
and ave kept in constant x’lbratlon Pro-
visien is also made for keeping the maga-
zine fully charged so that the head of match
spﬁnt does not ‘1?3preuiabl v vary. To this
end the mounth of the magazine may have. a
suitable overflow; the splints being fed in

excess of the 1'equirement, the surplus passes’

into the overflow to be returned in any suit-
able manner to the feeding hepper. The
proper p‘xclxlro of the magazine may be fa-
cilitatedd by a mid- foatl‘el, preferably ad-
]vc :ﬂc, in its mouth.
Fo facilitate control the
magazine may be transparent or have suit-
able WiﬂdOWS, and doors for affording ac-
cess to the mass of splints may be prowded
A suitable eonveyer receives the splints
from a preliminary straightening device;

front of the

this may take the form: of a reciproeating
or rotary mechanism placed: to receive the
splints descending by gravity ln promiscuous
order from the feeding hopper.

The conveyor may consist of an endless
chain of compartments. or boxes. which sue-
cessively receive splints from: the straighten-
ing device. To complete the straightening
the chain is preferably kept. in vibration by
suitable mechanism both in horizontal and
vertical direction. As each box or compart-
ment. arrives above the mouth of the maga-
zine it is automatically opened in such a

manner that the straightened splints: slide

easily on: to- those already on the magazine.

Yhe accompanying drawings illustrate a
machine ecomprising improved straightening
meehanism and a conveyer for carrying: the
splints and delivering them to magazines of
an improved construction belonging to a
mateh malking machine.

Fig. 1 is an elevation showing so much
of the machine as is essential for explaining
the invention. Fig. 1* is a part planof
Hlo 1.

Blo 2 is an end elevation of Fig. 1.

Fig. 3 is a vertical Ion01tud1nal -section
thrmwh the magazines, showm(r a part of the
conveyor m elevationy it is drawn to am en-
lar ged. scale.

Fig. 4 is a plan drawn to an enlarged scale
of the device for straightening the splints as
they are discharged from & bopper

Iig: 5'is a section on line 5—5 of I ig. 4.

Fi&g. 6 is.a vertical section through a modi-
fied form of straightening device.

Figs. 7, 8 and 9 are detail views.

Fhe splints are fed anyhow into the hop-
per @ In its broadest terms the straighten-
g device shown in Figs. 1, 4 and 5 com-
prises a chute confaining one or more verti-
Cd.Uy reciprocating pusbevs whicl in their
upward movement raise the mass of splints
in the hepper and cause the splints to de-
scend one or more vertical cells in the chute,
which cells allow only an end-on passage of
the splints through them. In the particular
form illustrated the rectangular chute ¢” has
three longitudinal plates constituti;ng parti-
tioms a% ¢, o* (Figs. 4 and 5).

The middle partition ¢® is bolted to the
ends of the chute and is semewhat taller
than the other partitions which are carried
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at their ends by pins extending through
slots in the ends of the chute and through
sliding blocks @®. The latter are connected
by links o° (Figs. 1 and 2) with eccentric
pins on dises » fixed to a shaft §’ which is
rocked by a crank shaft 0* through an angle
adjustable by shifting, by means of screw
b*, the position of the pin of the connecting
rod. »* in the slot of lever %

To each gide of each partition o o, «*
and also to the sides of the chute &’ ave riv-
eted sheet metal troughs ¢ the sides of which
form transverse partitions in the compart-
ments formed by the longitudinal partitions
@, o, a*. The relative positions of the
troughs are such that alternate transverse
partitions in a longitudinal compartment are
fixed to one side of the compartment and the
remainder to the other side. 'Thus 1t hap-
pens that when partitions @ and a* are ver-
tically reciprocated by the mechanism 6—0*
just described, alternate transverse pavti-
tions in each longitudinal compartment
travel up and down while the others remain
at rest. shown in Fig. § the upper ends
of those transverse partitions which are
movable are inclined dewnwardly from the
longitudinal partition @ or ¢* which carries
them. while the upper ends of the stationary
transverse partitions are inclined in. the op-
posite direction.

It will be seen that at every upward stroke
of partition ¢* or e* the upper part of this
partition and the transverse partitions which
it carries tend to push the splints towards
the other side of the chute; thus the mass of
splints has a perpetusl rocking movement
which promotes their entry into the cells
formed in the chute by the several partitions,
this action being aided by the inclined ends
of the movable transverse partitions and
return stroke by the in-
clined ends of the stationary transverse par-
titions. The dimension of each of the cells
in the chute is such that a splint can only
travel down the cell with one end consider-
ably lower than the other.

Beneath the chute, ¢’ is an inclined tray ¢
composed of a number of narrow parallel
troughs which receive the splints as they
igsue end-on from the cells in the chute.
The splints slide down the troughs and pass
into the hoxes of the endless clinin conveyor
¢ presently to be described. Here they lie
substantially parallel to each other owing to
the manner i which they have been straight-
ened.

In the modification shown in Fig. O the
bottom of the hopper « is an endless bana
a® travelling in the direction indicated by
the arrows so that it tends to coryy the
splints out of the discharge opening a° of the
hopper. - This  opening - i3 “substantially
closed by an adjustable roller ¢'® driven in
the direction of the arrow and having its pe-
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riphery so close to the suiface of the band
¢ that only a few splints can at any one mo-
ment continue their travel with the band.
As the splints leave the band they are re-
ceived by an-inclined tray ', similar to
the tray ¢ already described, which delivers
them to the convevor ¢. The delivery may
be contrelled by a light biush ¢* revolving
in the direction of the arvow above the lower
end of the trough.

The conveyor comprises parallel endless
sprocket chains ¢ (Fig. 2) connected by
ping ¢* (Ifigs. 3 and 7). The chains pass
over sprocket wheels of which two, 7, /7 are
shown in g, 1, /7 being driven. The pins
¢ are threaded through the angular por-
tion of L-shaped plates ¢ so that they con-
gtitute pivots on which these plates ean turn.
The boxes for cavrying the splints are
formed when the chamn enters a horizontal
guide-way % extending between the straight-
ening device-and the magazines. The guide-
way is shown in enlarged cross section in
Fig. 9 where A is a section on line A—A of
Mg, 8 and B on line B—B of Fig. 1*>. When
the chains leave the sprocket wheel £ they
enter the recesses 27 formed between the
trough shaped base pluate 22 and the angle
iren guide cheeks 2% The plates ¢ ave of
width comparable with the distance between
the cheeks £* (as shown in Fig. 7) and the
chamber formed betiveen two adjucent plates
¢ and the cheeks A? constitutes the box into
which the eplints ave fed from tray 4 as the
boxes pass this tray, in the manner already
described.

The section is through a part of the
euide where there is a gap n the base plate
bridged by two bavs 4% for supporting the
plates . The purpose of this'is to permit
to drop away dust and fragments which are
contained: in the boxes charged with splints
and can-eseape through the spaces between
the plates ¢ and between the latter and the
cheeks A%

This escape and also the final straighten-
ing of the splints in the hoxes is aided by
vibrating the conveyor both vertically and
hevizontally. In the present instance these
movements are hoth derived from the same
eccentric shaft 7, shown in Figs. T and 8 (but
not to the same scale). The shaft & (Fig.
1) driven through belt L/ from a dviving
shaft - (not shown), drives the drum of
gprocket wheel 7 through worm gear A2 and
also, through gear 4%, the crank shaft 02
already referred to, at the left hand end of
ure 1. At the vight hand end, the shaft
I drives through reduction geay £* the eccen-
fric shaft 7.

Referring to Fig. 8 at a suitable place
on thisshait ¢ an eccentric portion ¢ revolves
in a bush 2 carried by a lever 4 which is
piveied at one end te an oscillating link 7+
mounted on the frame of the machine, and
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engages at the other end beneath the base
plate 2% In this manner the guide-way re-
ceives a constant vertical vibration of short
amplitude. '

Referring to Fig. 7, the mechanism which
preduces the horizontal vibration of the con-
veyor serves also. to vibrate the magazines m
(Figs. 1 and 7). A second eccentric por-
tion ¢ of shaft ¢ revolves in a bush =
carvied by rods #n’ which conmect it with a
second bush »? adapted to turn on a short
shaft »® carried in brackets =n* (Fig. -7)
which spring from the casting . This cast-
ing-slides on the plate # and constitutes the
mouth of the magazine.  The upper part
of this casting is in the same plane as.the
plate %% and fills a gap in that plate. The
sides m® of the magazine are suspended on
bolts m* carried by casting y. Thus the vi-
bration of the shaft #® is cemmunicated to
both the conveyor and the magazine.

The vibration of the sides m? of the maga-
zine which allows the elimination of thes
weight on the splints as hereinbefore stated,
is due to their engagement with the known
vibrating frame n which is a part of the
usual mateh making machine.

From the foregomg it will be understood

that the conveyor boxes are successively

filled with more or less straightened splints
as they pass the inclined plate d and are
further straightened in the boxzes by the
constant vibration of the guide-way and
therefore of the conveyor chain. Since the
boxes are liable to be fuller than is desirable
there is provided. a revolving brush o (Iig.
1) driven from shaft % by belt o’ which
brushes the excess splints from each box into
a chute (hot shown) whence they are col-
lected by a conveyor and returned to hep-
per a. ~

Having passed the brush the boxes are
ready to be discharged into- the magazines
m of which two are shown in this example.
The important point about this discharge
is that the straightened splints should fall
through a distance not appreciably exceed-
ing the length of a splint before they come
to rest in the magazine and to achieve this
end the rate at which the boxes are dis-
charged is adjusted in comparison with the
rate of withdrawal of the splints from the
magazine so that either the level of the
splints remains substantially constant at the
desired distance or there is a constant over-

_flow of splints from the magazine the mouth

GO

of which is at the desired distance.
Referring to Fig. 3, as each plate ¢ passes
over the mouth of the magazine m it turns
on its. pin ¢% and the splints are discharged.
To. make this:action more positive any suit-
able tripping device may be used. In the
case shown, in order that the conveyor may
serve two magazines there is provided a de-
vice which permits only each alternate box

to be- discharged into the first magazine, the
remainder being retained full for discharge
imto. the second magazine:

In the case shown (Fig. 3) this device
consists in- a suitably guided endless chain
p free to travel over pulleys ¢ ¢/ mounted
on brackets earried by a bar . Certain
pairs of adjacent links of the chain are
shaped to form fingers p7, p?, having a grip-
ping opening »°® between them; the distance
between these pairs is identical with the dis-
tance between alternate plates g¢g. Since
there is always a number of the- plates ¢
engaged with a number of these openings
2% (as shown in Fig. 3) the chain p travels
at the same rate as the conveyor. When a
pair of fingers travels over the pulley ¢ the
fingers move apart somewhat and come to-
gether again at the moment when plite ¢
arrives beneath the axis of the puiley; thus
the plate ¢ engages in the opening p* and
is thereby prevented from tipping when it
arrives at the gap in the base plate A2, but
is carried forward to be tipped when it ax-
rives at the second magazine. The alternate
plates ¢ do not become engaged with the
chain but each is tripped by a light spring
p* so that it falls against the finger p? be-
longing to the pair that engages the next
following plate g. The splints are thus dis-
charged and the plate ¢ carried past the
spring p* by the finger p? until it is again
righted by the base plate A? of the guide-
way.

The forward edge of the mouth of the
magazine 7 is rounded as at m’ (Fig. 3) to
facilitate overflow of splints into a chute
(not shown) for conveyance back to hopper
a. The mid-feather m? in the mouth of the
magazine ensures better packing by prevent-
ing accumulation of discharged splints at
one side of the magazime. 7

‘Having thus described the nature of the
said invention and the best means we know
of carrying the same into practical effect,
we claim:— o

1. The combination with a spiint supply
hopper, of splint straightening means into

~which splints are delivered by the hopper,

said means comprising a chute having par-
titioning members therein affording vertical
cells, each of which in cross-section is of lezs
length and of Tess width than the length of a
splint, the alternate members being vertical-
Iy veciprocative to effect the raising of the
splints in the hopper, and means for actu-
ating. said reciprocative member.

9. The combination with a splint supply
hopper, of splint straightening means into

=t

which splints are delivered hy the hopper,

said means comprising a chute, vertical par-
titions therein having trough-like members
subdividing the interior of the chute in
cells, each of which in cross-cection is of less

length and of less width than the length of
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a ‘splint, and means for vertically recipro-
'ltmo alternate partitions.

The combination with a splint supply
hoppe1, of splint straightening means into
which splints are dehvered bv the hopper,
said means comprising a chute, vertical par-
titions therein, trough-like members fast on
adjacent pmtitions and relatively arranged
one within the other to provide 1octan0ul.u'
cells, cach of which in cross-section is of less
length and of less width than the length OF
a sphnt and means for vertically reciprocat
ing alternate partitions and their trough- 11Le
members.

4. The combination with a splint supply
hoppm, of splint straightening means into
which splints are delivered bv he hopper,
said means comprising a chut@. veltlcal puz-
titions therein having trough-like members
subdividing the interior of the chute in cells,
each of which in cross-section is of Jess
length and of less width than the length of
a splmt the upper ends of the gaid members
of alternate partitions being of A-form, and
means for w1t1cally 1e(,1ploc‘mno the said
alternate partitions and thelr trough-like
members.

5. The combination with a splint su ppl}
hoppe1 of splint straightening means into
which sphan are deh\ eved bx the hopper,
said means comp“lsmo a chute, vertical par-
titions therein, trough-like membel\ fast on
adjacent Dfutmons and relatively arranged
one within the other to provide 1ect wmenlar
cells, each of which in cross-gection is of less
1ent‘th and of less width than the length of a
qphnt the upper ends of the said members
of alternate partitions being of A-form, and
means for vertically 1’001p1omuno the said
alternate partitions and their trongh-like
members.

The combination with means for sup-
plying splints, of a conveyer comprising a
chain of pivotally mounted supporting mem-
bers, means for maintaining said members
normally positioned to pxowde a suceession
of receptacles into which the splints are pro-
gressively delivered by the splint supnly
means, a conveyer onlde having spaced-apart
dischar e openings over wi hich the said mem-
bers progress, and means to prevent the tilt-
mg of cach alternate element as it passes
over the first opening and progresses toward
the second opening.

. The combination with means for sup-
ph/ ing splints, of a conveyer comprising a
chain of pivotally mounted supporting mem-
bers, means for maintaining Q‘UJ mermbers
normally positioned to provide a succession
of receptacles into which the cplint, are pro-
gressively delivered by the splint supply
means, a Magazine below the path of the said
1eceptac]es after they leave the -sup plv
means, and an endless chain of spaced-apart
grippers overlying the path of travel of the

1,600,736

conveyer and adapted to engage the al-
ternate members of the conveyer and pre-
vent thelr tilting as they approach and pass
over the magazine.

8. The combination with means for sup-
plying splints, of a conveyer comprising a
chain of pivotally mounted angular mem-
bers, a guide-way upon which the upper run
of the conveyer is supported so as to main-
tain: said members positioned to provide a
succession of receptacles into which the
splints arve progressively delivered by the
splint supply means, said guideway hav-
ing an opening thercin beyond the supply
nmeans, a muba/me located beneath = said
opening, means for tilting the alternate an-
gular members as they approach and pass
over the opening into the guide-way, and
means to prevent the tilting of the remaining
members during such passage.

9. The combination with a source of splint
kuppl}, of a conveyer comprising a succes-
sion of box-like members into which the
splints are progressively delivered in par-
allelisnt from the source of supply, each
of said members being operable to release
its contents at a location beyond the source
ot supply, means for impelling the conveyer,
a magazine located beneath the path of the
conveyer, means for actuating the alternate
memberg to discharge their contents into
the underlying magazine, means to maintain
the remaining members in closed position
during their progress over the magazine and
mechanism for simultaneously vibrating the
travelling conveyer and the magazine.

10. The combination with nieans for sup-
plying splints, of an elongated guide trough
having a bottom opening spaced from the
source s of supply, an endless conveyer mount-
ed to travel along said trough and compris-
mg a chain of pwotally “mounted angular
menthers normally positioned ad]acent “each
other to provide a succession of receptacles
into which the splints are delivered so as
to lie transversely of the trough, said mem-
bers being tiltable over the opening of the
guide trough to permit the discharge of
splints from the receptacles.

11. The combination with means for sup-
plying splints, of an elongated guide trough
having two bottom openings therein spaced
{rom the source of supply and from each
other, an endless conveyer mounted to travel
along said trough and comprising a chain of
pivotally-mounfed angular members nor-
mally positioned nchdcent each other to pro-
vide a succession of receptacles into which
the splints are delivered so as to lie-trans-
versely of the trough, and means to prevent
the tilting of each alternate member as it
passes over the first opening and progresses
toward the second opening of the trough.

12.-The combination with means for sup-
plying splints, of an elongated guide trough
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having two bottom openings therein spaced
from the source of supply and from each
other, an endless conveyer mounted to travel
along said trough and comprising a chain of
pivotally-mounted . angular members nor-
mally positioned adjacent each other to pro-
vide a succession of receptacles into which
the splints are delivered so as to lie trans-
versely of the trough, an endless chain of
spaced-apart grippers overlying the path of
travel of the conveyer and adapted to en-

S

gage the alternate members of the conveyer
and prevent their tilting as they approach
and pass over the first opening of the trough

and to release said alternate members be- 15

fore they reach the second opening of the
trough.

In testimony whereof we have signed our
names to this specification. .

CHARLES OGILVY RENNIE.
ARTHUR VENNELL COSTER.



