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UNITED STATES

PATENT (CFFICE.

FREDERICK BOMMARIUS, OF NEW ORLEANS, LOUISIANA AND GRAY
STAUNTON, OF ST. LOUIS, MISSOURI, ASSIGNOR®S TO THE CARROLL

FLEXIBLE WIATCII COMPANY,

OF MISSOURL.

MATCH-MACHINE.

SPECIFICATION forming part-of Letters Patent No. 407,718, dated J uly 23 1889.

A.pplmatmn filed ITovember 23,1888, Rerial No. 201,705,

To all whom it maiy concern:

Be 1t known that we, FREDERICK IBOMMA-
RIUS, a citizen of the United States, residing
at New Orleans, Louisiana, and GRAY STAUN-
TON, a citizen of the United States, residing
at St. Louis, Missouri, have invented a certain
new and useful Improvementin Machinery for
Manufacturing Flexible Lighting-Matches, of
which the followi ng is a Tuall, clem‘, and exact
description.

Our invention relates to 1mp1‘oved machin-

ery or apparatus for manufacturing flexible
lighting-matches; and 1t consists in the com-
bination of various special devices compris-
ing a paper roll from which a band of paper
is supplied to the machine; a tank or vessel
provided with a roller and containing
able inflammable composition, with whmh the
paper band in passing under the roller is sat-
urated; aseries of rollers over which the paper
from the saturating-tank is caused to travel,

so as to become more or less dried; a series of

cutting rolls or disks, between which the paper
band is drawn and cut into strands or strips
of suitable width; a device for guiding and
separating fanwise the strands or strips in
their passage to and between pressing-rolls;
a running weight to each strand or strip lo-

cated between the cutting and pressing rolls

for producing an equal tension on the entire

series of strips in their passage between the

pressing - rolls; a front guide return - roller
orooved on 1ts circumierence for directing the
paper strips and provided with cams; & hinged
frame having a bar arranged transy ersely be-
neath the paper strips and operated by the
cams so as to alternately lower the bar into
an igniting composition contained in a tank
or vessel and 1ift the bar for depositing such
composition onto the undersides of the paper

strips ab regular intervals along the same; a-
rectangular frame mounted horlzonmlly on

the ’[able of the machine between guides in
the side frame-work for receiving fmd holding
the terminal portions of the paper strips, said
framebeingremovably attached to and moved
by an endless belt passing over front and rear
pulleys mounted on their spindles between
the sides of the machine; a toothed spur-wheel

—

a suit-

{No model.)

fixed on one of said pulley- %pil}dle% and gear-.
ing into a spur wheel or pinion on one of the
bplﬂ(ﬂ@b of the cutting-rolls, the whole oper-
ating so that on rotating the spur-wheel of
the endless belt spindle the cutting-rolls are

rotated and propel the paper strlps forward,

while at the same time they are drawn at an
equal speed and tension over the front guide-
roller and backward to the rear or dplwery

end of the machine by the rear movement of.

the endless belt and rectangular frame, along

which the paper strips are laid and secured.
On the accompanying drawings, Figure 1

represents a longitudinal sectional elevation

taken through the centerof our improved ma-

chlne, ShOWlHU the general disposition of 1ts
various paris, as above. referred to; Figs. 2
and 3, lonﬂltuchnal and transverse b@CthIlS,
1es:pect1vely, to an enlarged scale, of the satu-
rating-tank, forming p.:wt marked A in Fig.
1; Fig. 4, aplaJn of the cutting-rolls, marked

B in Fw 1; Fig. 5, a vertical Sectlon thereof

on line 1 1 in I‘w 4: and ¥ig. 6, a detached

plan of parts of I*ws 4 and 5; Flb 7,a front

elevation of the Dmde bar and pres&mb-mlls
marked C in Flﬂ 1; Fig.8,aplan: thereof and
Fig. 9, a qeotlon on hne 5 in Fig. I‘1ﬂ 10,
a %1de sectional elevation of the flont fru1de-
roll and dipper-frame, marked D 1in Flff' 1,

with the dip-tank, marked E in KFig. 1, a,nd
Fig. 11, a plan of the same; Fig. 12, a plaJn of
‘[he 1*ectan0ular frame, marked F in Fig. 1;

Fig. 13, a lett hand end view thereof enl.:u‘ﬂ ed
::‘mdp&rtlybl okenaway. Fig. 14:1%&31(161716“?
and Fig. 15 a section, taken on lines 3 3 &nd
4 4 1*espeetlvely,1n I‘w‘ 12; Fig. 16, aside view
of the 1ront pulley, cauymn The endless belt

and rectangular frame thereon; Fig.17, aplan

thereof; I‘i 18, a similar View to g, 16,
showing the dri iving-gear forthe Guttmn*-'rolls ;
and I‘lb 19, a modlﬁca,tlon relating to Figs.
10 and 11, like letters of reference denoting
like parts in the 1‘eqpeet1v e figures.

In carrying out our invention the paper
band a, Whleh may be of any suitable width, 1s
fed from an ordinary paper roll or otherWlse,
if preferred, to a tank or vessel b, IFigs. 1, 2,

and 3, containing a mixture of fusel—oﬂ bh@l- |
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i_m_pa,rtin g an inflammable nature to the p:—ip er,
which becomes saturated with the mixture by

‘passing under a roller ¢ immersed therein.

The roller ¢ is pivoted horizontally to and be-

tween arms d, depending from a horizontal bar

d’, which is mounted across the top of the tank
b, the ends of the bard’ passing between up-
rightjawseand held in position,when the roller

¢ 1s immersed in the tank b, by keys 7, which

are 1nserted through the sides of the jaws e
at right angles to and against the top of the
bar d’. 'When the roller ¢ is not required for
use, the keys f are withdrawn and the bar d’
raised in the jaws e until the roller ¢ is clear

of the mixture in the tank b, when the keys 7

are again inserted and the bar d’ supported
on their upper edges, whereby the roller ¢ is
retained in the elevated
required for use. |

EFrom the tank b the saturated paper a is
passed some distance over overhead rollers g,
Fig.1, or in any other circuitous manner, for
the purpose of subjecting it to the drying in-

fluence of the atmosphere before reaching

the rear.of the machine, whence it is directed
forward along a trough or bed % to the cut-
ting-rolls, which consist, Figs. 1, 4, 5, and 6,

~of a series of circular steel plates or disks 2,

fixed vertically and parallel to each other at
equal distances apart, according to the fin-
1shed width of the flexible mateh, on a hori-
zontal spindle 7, having bearings %, which are
vertically adjustable in the uprights 7 of the

frame-work.

The plates or disks ?Jlaré held at their proper
distances apart by intervening washers m,
and the entire series of disks 72 and washers

- m, rigidly secured together endwise by wash-

40
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ers n, combined with nuts o, working over

serew-threads on the spindle 4, or by any other
suitable means. :

Beneath and parallel with the spindle 5 is
mounted in bearings &’ a horizontal spindle
J’, carrying a second series of plates or disks

4/, which are similar in form and construction

to the plates or disks 2, the two series of
plates or disks ¢ 2" being so0 arranged that the

- plates or disks of one series slightly enter the

- spaces between the plates or disks of the

55
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other series, this lap being increased or re-
duced as desired by vertically adjusting the
distance between the bearings % and %’ of the
spindles 7 and 7’. - | .

Below the spindle 7/, diagonally behind and
adjacent to the circumferential edges of the

‘plates or disks 7/, is mounted horizontally be-

tween the uprights { of the frame-work a
roller p, beneath which the paper band a,
coming from the rear of the machine, is di-
rected and passes upward over the rear por-
tion of the circumference of the combined
series of plates or disks 2’ and toward the
lapping portionsof the circumferences of the
plates or disks+ <’, by which on rotation being
imparted to the latter, as hereinafter de-
scribed, the band a is caught and propelled
forward, and in so doing is eut into strands

¥

position until again

increased or diminished at will.

407,718

or strips o’, Fig. 4, corresponding in number

and width with that of the plates or disks ¢ -

and intervening spaces. To prevent the
strips o’ from being caught or carried round
by the cutters, as well as to insure their

straight uniform delivery at the front sideof

the latter, a pair of combs ¢ (see also Fig. 6)
are inserted horizontally and parallel to each
other from the front side of the cutters into
the spaces between the disks 7 7" at an equal
distance above and below the respective laps,
the backs of the combs g being secured in
this position to the uprights [, and thereby
forming a cellular box-like channel 7, through
which the paper strips a’ are directed for-
ward from the cutters to a guide-bar s. IFFigs.
1,7, 8, and 9, arranged transversely across

the machine and having vertical slots ¢ at

suitable distances apart for separating the
strips a’, which pass through and are guided
by the slots ¢ to the pressing-rolls u, be-
tween which the strips a’ are flattened and
adjusted for passing to the front of the
machine.
v the pressure between the rollers u can be

“ately on leaving the cutters the paper strips

a’ are contiguous, bubt become separated
fanwise during their passage to the slotted
guide-bar s {. For obviating the difference

By means of the adjusting-screws .
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in tension which would thereby be caused -

on the respective strips o’ between the press-
ing-rolls u, each strip o’ is kept taut while
passing from the cutters to the pressing-
rolls by a weight w, (see Fig. 5,) having a
roller w’, by which the weight w0 is enabled
to roll ‘'on and adjust itself to the traveling
strip a’, so that, the weights w being equal,
the entire series of strips a’ are thereby main-
tained at a wuniform tension when drawn
upon after their passage between the press-
ing-rolls u, as hereinafter referred to. From
the pressing-rolls « the paper strips o’ pass

~over a guide return-rollery, arranged horizon-

tally across the front of the machine and

“having circumferential grooves ¥’ correspond- .

ing with the number and distance apart of
the paper stripsa’. Theroller vy is formed or

-provided near each end with a cam 4%, and is

100
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pivoted at the ends to side brackets z, hav-

ing forwardly-projecting arms 2z’ carrying
pins b/, between which is pivoted a yoke or
lever frame ¢’, the sides or arms of which ex-

tend backward and forward to a suitable dis-
tance from the fulerum b’. The rear arms of
the frame ¢’, being heavier than the front

“arms, normally tend to fall and rest at a short

i distance from the fulerum &’ upon the plain

~ends of the guide-roller y, whereat the rear
arms of the frame ¢’ are provided on their in--

side faces with small rollers ¢/, which cross
the paths of the cams %* on the roller 4.
From the rear ends of the frame ¢’ depend
vertical rods f’, which are connected at their
lower ends by a horizontal dipper-bar 1% ex-
tending transversely beneath the paper strips

| ¢’ and located immediately over or within a
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tank or vessel ¢’ containing a suitable ignit-
ing composition-—such as phosphorus, glue,
nitrate of potash, and calcined magnesia—

. which is maintained in a sufficiently liquid

5

IO

state for use by heated water surrounding
the tank ¢’ and contained in an outer casing
thereto ¢?% from which the tank ¢’ can be re-
moved when required. | |
On the rotation of the guide-roller y, either
by the friction of the passing strips a’ or by
chain-gear, as hereinafter more particularly
referred to, the cams y4 riding on the rollers
¢’, thereby cause the rear ends of the frame
¢’ to be raised, and with them the dipper-bar

15 2 previously immersed in the ignition com-

20

ing to the bar f* istransferred.
7* leaving the rollers ¢’ the rear arms of the
frame ¢’ drop and again immerse the dipper-
bar f? in the igniting-mixture, ready for a

position within the tank ¢’, is lifted from the
latter and brought against the under side of
the paper strips a’, as in dotted lines, Fig.
10, to which the igniting composition adher-
On the cams

fresh lift and deposit on the paper strips o/,

“and so on at regularintervalsalong the strips

«’, according to the relative speeds of the

cutters and front guide-roller ¢, which can be

regulated to the different lengths desired be-
tween the igniting portions of the matches.

For insuring a uniform and simuitaneous
deposit of the igniting-mixture onto the en-
tire series of strips a/,a roller A/ is mounted
over the side of the tank ¢’, within a short

distance of itstop edge, to depress and level

e

45

<

the strips ¢’ thereat and so present a firmer
and truersurface to the impactof the dipper-
bar 1~ |

The tank ¢’, with its outer casihg ¢? is sup-

under side projecting rods A° which pass
freely through corresponding holes in the
lower frame-work ', between which and the
table %* are placed around the rods k* spiral
springs m?, whereby, while the table £*is nor-
mally retained at its proper level when the
tank ¢’ is in use, it may be lowered to the
level of the lower frame-work !, and the tank
¢’, with its casing ¢? removed therefrom when
required to renew the igniting-mixture or
water. | |

The front arms of the dipper-frame ¢’ are

~ connected by a cross-bar from which projects

55
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an arm ¢ provided with a balance-weight ¢?,
for regulating the action of the frame ¢’. .
The paper strips ¢’ being passed over the

front guide-roller 9y are directed over one or

more intermediate grooved guiding-rollers n’,

Fig. 1, to the forward portion of the rear ta-

ble of the machine, where they are laid along
and clamped to the upper surface of a rect-
angular frame o’, Figs. 1 and 12 to 17, which
is mounted in gnides and capable of longi-
tudinal movement between the sides of the
machine. The frame o” is composed of two
end pieces ¢’, united by side bars ¢ the open

intervening space being crossed by wires ¢ | o’,being then clamped to the latter, the strips

-ished strips «’ are secured.
the strips ¢’ issuing from the cutters ¢ 2’ to

d

 or by canvas or other material on which the
strips ¢’ may bed without sagging Or 1njury.

To the side edges of the frame o' are se-

‘cured, near each end, two opposite ears or

brackets 7”7 7% which project above the end
pieces ¢’ of the frame o/, the brackets r" he-
ing formed with open slots s’ and the brack-

ots 7° with holes s, which are immediately
75

opposite to the corresponding slots . The
paper strips ¢’ being laid along the frame o',
oneend of aclamping-bart’ isinserted throu oh
one of the holes §? of the bracket 7 at each

‘end of the frame ¢/, and is then laid across

the upper surface of the strips a’, so that 'its"
other end passes through the opposite slot s

of the bracket 7/, in which position the bart’

is caused to press upon and tightly clamp _the:

strips ¢’ to the frame o’ by keys «/, which are
driven through keyways in the sides of the
slots 8’ and wedge against the upper side of

the bar 7.

Immediately beneath the frame o” and lon--

oitudinally therewith is an endless belt v’y
which passes horizontally around front and
rear pulleys ¢? +%, mounted on their spin dles
vt 1P, respectively, between bearings at the
sides of the machine. - _
Across the upper face of the belt v are se-
cured brackets or cleats w? at intervals cor-
responding with the length of the overlying
frame o/, which is confined endwise between
the cleats w?. _ B
On the spindie v* of the front pulley v° 18
fixed a toothed spur-wheel o/, Figs. 17 and 18,

‘whiich is provided with a handle a?, or other
suitable driving medium, and engages witha
‘spur-pinion ¢° fixed on the spindle 7’ of the
cutting-disks 2’. ' o
ported on a movable table A7 having on 1fs |

On rotating the spur-wheel &’ by its handle
2* to the left hand, as indicated bythe arrow
in Fig. 18, rotation is imparted through the
pinion y3 to the cutting-disks ¢/, and by the

70
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latter to the disks 4, whereby the paper band

a is drawn from its guiding-roller p between
the cutting-edgesof the disks 4, andthereby
cut into strips «’, which are propelled for-
ward from the cutters toward the pressing-
rolls u, as before mentioned. Simultaneously
the upper portion of the endless belt ¢’ is

moved rearward at an equal speed to that of

the delivery of the strips ¢’ from the cutting-
rolls by the rotation of its front pulley 22
and carries with it the rectangular frame
o', to which the rear portions of the fin-
This causes

be drawn by the frame o’ through the press-
ing-rolls « and dipping apparatus over the
front guide-roller 7 and intermediate guide-
roller n’, until the frame o’ reaches the

limit of its travel rearward along the table

IIO

II5
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of the machine, when a second frame o” is

placed on the table in the position previ-
ously occupied by the first frame o', and the
strips o/, immediately over the second frame

130
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a” of the first frame o’ are severed along the
abutting-line of the two frames o’ and removed
with the first frame o’ to the apparatus for
winding the strips into matches, for which
application for a patent has been made of
even date herewith. |

As shown in Tigs. 10 and 11, the front
guide-rollery is rotated by the tensional frie-
tion of the passing strips ¢’; butin order to

render its rotation more positive, and so in-.

sure an equal distance between each succes-
sive deposit of igniting composition on the
strips a’, a chain-wheel a3 (see dotted lines in
Fig.17) may be fixed on the spindle »* of the
endless-belt pulley +? for rotating by chain 0°
a similar wheel or pinion ¢t fixed on the end
of the roller v, the relative diameters of the
wheels a® and ¢! being determined by the va-
rious speeds and distance desired between
each deposit of igniting composition on the
strips a’. | |

If desired, in lieu of the machine being op-
crated by the handle 22, as above deseribed,
steam or other motive power may be em-
ployed for the purpose.

We claim— |

i. In machinery for making flexible light-

ing-matches, the combination of two series of

circular plates or disks fixed vertically on
parallel spindles having adjustable bearings,
the disks of one series entering the space, re-
spectively, between the disks of the other se-
ries, with two slotted bars or combs inserted
horizontally and parallel to each other within
the respective spaces of .the disks for guiding
and separating fanwise the strands or strips,
and means for rotating one of said spindles,
substantially as shown, and for the purpose
described. | ‘ |

2. In machinery for making flexible light-
ing-matches, the combination of circular
plates or disks < +" and washers m m/, fixed
vertically on parallel spindles j 7/, having ad-
justable bearings k &/, combs ¢, inserted hori-
zontally and parallel to each other within the
respective spaces of the disks 7 4, for guiding
and separating fanwise the gtrands or strips,

roller p, and spur-pinion /% rotating spindle

7", substantially as deseribed.

407,718

3. The combination of a front guide-roller

‘having cams on its circumference and piv-

oted horizontally between end bearings at the

sides of the machine, a yoke or lever frame
pivoted in advance of the front guide-roller
and having rollers adjacent to the cams and
having atits rear end atransverse dipper-bar
with a tank or vessel, substantially as shown,

and for the purpose described.

4. The combination of a front guide-roller
Y, having grooves " and cams %2, and pivoted
at the ends in brackets 2, having forwardly-

projecting arms 2/, carrying pins b’, a yoke or
lever frame ¢’, fulerumed on the pins b’ and

- provided with rollers e’ adjacent to the cams

y?% rods f’/, depending from the rear end of
frame ¢’ and connected by dipper-bar /? with
tank or vessel ¢’, carrying top roller 2/, sub-

stantially as shown, and for the purpose de-

scribed..

5. In machinery for making flexible light-
ing-matches, the combination of frame-work
', casing ¢? containing tank ¢’ and supported

on table %% roller 1/, rods &% projécting from

‘the under side of the table /£* and passing

through holes in the lower frame-work I/, with
spiral springs m? substantially as described.

6. I'he combination of a rectangular frame
o', mounted in guides on the table of the ma-
chine and having clamping devices, all con-
structed substantially as deseribed, with
endless belt v/, having cleats w? and pulleys

55
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v* v® on spindles v 2%, rotated by handle a2 on

spur-wheel o', substantially as shown, and for
the purpose described.

In testimony whereof we have affixed our
signatures, in presence of two witnesses, this
2d day of November, 1888.

FREDERICK BOMMARIUS.
GRAY STAUNTON. -

Witnesses to signature of Bommarius:
JOHN MALLIER, |
LS. Loowmis, Jr.

Witnesses to signature of Staunton:
PAUL BAKEWELL,
>. L. SCHRADER.
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