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UNITED STATES PATENT OFFICE.

NILLIAM A. FAIRBURN, OF SHORT HILLS, NEW JERSEY, ASSIGNOR TO THE DIAMOND
MATCH COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS.

SPLINT-DRYING MEANS FOR MATCH-MACHINES,

1,044,155,

Specifieation of Letters Patent.

Patented Nov.12,1912.

Application filed April 11, 1912. Serial No. 690,145.

To all whom it may concern:

Be it known that T, Wwriam A. Farr-
pURN, a citizen of the United States, and
resident of Short ITills, in the county of

Fssex and State of New Jersey, have in-

vented certain new and useful Splint-Dry-
ing Means for Match-Machines, of which
the following is a specification.

This invention relates to splint-drying
means for match machines, and more espe-
cially for that class known as continuous
machines whercin is employed an endiess
carrier chain into which the splints are pro-
gressively set in parallel rows and thereby
transported through the match making path,
including the paraffin and head-composition
stations. In one typé of such machines the
splints are cut row by row from blocks of
wood, and as rapidly as they are cut the

splinfs are inserted into the carrier chain,.

and in another type previously-cut splints
are transferred row by row from a hopper
or magazine to the said chain. '

The principal object of my invention is to
provide, in a continuous match machine, a
novel construction and organization of
mechanism whereby the splints, when. the
carrier leaves the inserting station and be-
fore they are subjected to the paraffin treat-
ment, can be impregnated with a chemical
solution of a nature to preclude the glowing

-of the splints after they, as finished matches,

have been lighted and blown out, and where-
by the wet unpregnated splints shall be rap-

idly and efficiently dried in order to pre-

parve them to take the paraffin.

In the particular form of embodiment of
my invention which T have herein selected
for illustration T arrange between the splint
inserting station and the paraffin reservoir
of a2 match machine, an impregnating tank
and a drying structure, which latter 1s con-
structed to receive the traveling chain and
its wet impregnated splints and therein sub-
ject the splints progressively to the influence
of radiated heat, hot air, and air containing
a low percentage of humidity, in such a
manner that the splints ave rapidly and effi-
ciently dried preparatory to the parafiining
operation, as will be hereinafter particu-
larly described and claimed. '

. While T shall herein point cut in detail
{he structural features of the form of appa-
ratus which T have shown in the annexed

drawings, it is to be understood that my in-
vention is not restricted to the precise de-
tails of construction to which reference may
be made, as the mechanism may be variously
modified without departure from the fair
spirit of the invention. It is to be under-
stood also that the term “paraffin” is used
herein in a. descriptive sense merely, and
that in lieu of paraffin any vehicle for the
efficient transmission of the flame from the
igniting material, comprising the head, to
the body of the $plints, may be employed.

In the drawings—Figure 1 is a sectional
clevation of a portion of a match machine
equipped with a drying structure embody-
ing my invention, said structure being shown
in iongitudinal vertical section. Fig. 2 is
a transverse vertical section, as on the line
22 of Fig. 1. Fig. 8 is a transverse hori-
zontal section through the front end of the
heating chamber, as on the line 3—3 of
Fig. 1.

1 indicates a portion of an endless carrier
chain into which the splints are inserted in
consecutive rows at the station A, and are
thus transported in spaced relation to each
other through the match making path. The
chain herein illustrated is of the perforated
plate variety, but of course any suitable car-
rier by means of which the splints are spaced
and held, row by row, may be employed.

‘B indicates a tank arranged in rear of
the inserting station and adapted to contain
a chemical solution into which the depend-
ing splints on the chain are submerged or
dipped to a depth and for a period sufficient
to accomplish the efficient impregnation of
the splints; the chemicals being of such a
nature as to impart the nonglowing prop-
erty to the splints. The tank is supported
in any suitable manner below the route of
the chain, and the track for the latter is ap-
propriately constructed (as at b) to effect
the dépression of the traveling plates to-
ward the tank so as to dip the splints to a

sufficient depth in the impregnatin%1 solu-
tion, then guide the plates above the top

of the tank to maintain the splints for a
sufficient period in the solution, and then
raise the plates to withdraw the splints from
the solution and permit the progress of the
chain with its impregnated splivts. ‘

(' is a splint drying structure immediately
succeeding, the impregnating tank, which
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coils of the pipe system are pr
vided throughout their lengt
metal rings 5 in order to increase the heat
radiation.

The basal casing includes the spaced side
walls 6 and spaced rear end wall 7, the lat-
ter being extended upward to constitute the
rear end wall of the upper casing. The
inner side walls are foreshortened at their
forward ends to afford comrmunication, as at
8, -between tle chamber 2 and the spaces
(which constitute air ducts) between the ad-
jacent walls of the structure. The roof of
the heating chamber comprises a plate 9
which is supported directly above the system
of pipes 8 so as to present an extended heat

- radiating surface throughout the length of
the chamber; the rearward end of the plate
being foreshertened, or ctherwise provided
with an opening, ag 10, tg permit the escape

50, of the heated air from {hat end of the cham-

56 the.air in an unduls

“ber, the fresh air heing imtroduced at the
front of the latter. At wutepwils (hiroughout
the length of the chamber are prefermbly ar-

“ranged vertical baffle plates 11 which dirvect

ing path ithrough the
chamber and in efficient contact with the
pipes in order to insure the heating of the
air tva high degree in its passage from the

front be the rear of the chamber. In the

_‘-“"’Eresent imstance there are four alternating
;

afle plates 11, of which two rise from the
bottom of the chamber and two depend from

the top plate 9; but, of course, the number |

At

and’ arrangement of these plates

may

85 voried as oecasion may require.

‘been had.

tes the spaced
will 1241 the
* eomprized by the np-
sxtensions of the end walls 7 above
eferved to,. and the spased top 13, the
os Between the respective parts being in
omrmunication with each other. The
tap porlion 12 is provided with a lon-
inal slot 14 Lo permit the free ingress
e external alr to the wall spaces, and a
or shield 15 i3 preferably arranged
 and throughent the length of the slot
er to prevent the entrance therein of

top

"

i the basal strue-
s 12 of the for-

LA B

Her side
1 down upon and secured to
plate 9y the outer side walls fer-
the tep of the basal stroe-
op of the | ;, ab the sides of
walls, comprises spaced or jacket-
8 16 which eonuvunicate with the
s of the upper and lower casings,
Dblish complete intercommuni-
respective air duets or passages.
ravd end of the strecture, direct]

above the plane of the heating plate 9 1s
illustrated as recessed to.receive and support
the. vearward end of the mpregnating tank,
but, if desived, this tank may be located at
some distance from such structure. The for-
ward end of the structure is provided with
an entrance, as at 17, for the carrier chain
and its frackway. This trackway is extend-
ed into the stfucture adjacent to and sub-
stantially parallel with the heating plate,
whereby the depending splints, immediately
after their removal from the impregnating
tank, are carried into the structure in a lon-
gitudinal path directly above the heating
plate and are thus sug'ected‘ to the direct
drying action of the rad]iant heat from said
plate.. Thence the chain passes partially
around 2 small guide wheel 18 within the
lower portion of the rearward end of the
upper casing; thence to and partially
around a larger wheel 18 within the forward
part of such casing; thence to and around a
smaller wheel 18 within the rearward por-
ticn of the
to and about alternate large and small
wheels until a sufficient length of travel of
the chain within the upper casing has
The chain finally passes out-
wardly through an opening, as 20, in the
npper portion of the rear end of the strue-
turs,. and is at that point supported and
guided preferably by a suitable trackway
21 which deflécts the chain downward toward
the reservoir D containing the Lquid par-
afin. At ov adjacent the Lend of this

r1s preferably sy L voller 22
l A
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affin reservoir in order that during the travel
of the chain the rows of depending splints

thereon can be properly dipped in the con- |
tents of the reservoir preparatory to their |

passage to the usual head-composition apply-

ing station or stations in the route of the

chain.
As herein iliustrated the smaller guide
wheels 18 are arranged at the rear and the

10 larger guide wheels at the front of the
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structure, the smaller wheels receiving and
supporting the back of the chain so as to
cause the splints to radiate outwardly, and
the larger wheels receiving and supporting
the front of the chain to cause the splints to
project inwardly.. The smaller wheels arc
ordinary flanged wheels mounted on shafts
23 which extend transversely of the struc-
tare, through the side walls thereof. and are
supported by bearing blocks 24 on vertical
posts 25 exteriorly of the structure. The
larger wheels each comprise a pair of pe-
riphgrally flanged side members: which are
connacted by cross bolt-rods 26, such mem-
bers being adequaiely spaced to receive and
support, the edges of the carrier ehain while
permitiing the unobstructed passage of the
inwardly-projecting splints. Each of the
wheels 19 1s loosely mounted on tnbular stubs
97 which extend through the side walls of
the &tructure and are supported by bearing
blocks 28 on exterior vertical posts 29. Iix-
tending through the stubs is a shaft 30 from
which radiate within the wheel a series of
arms carrying blades or vanes 31 which are
adapted to be rotated similarly to the vanes
of a fan, the outer end or ends of the shaft
30 being provided with a pulley or pulleys
32 which are driven from a suitable source
of power. Each of the larger wheels is pro-
vided with one of these fan devices, and all
the fans are simultaneously driven in the
same direction, that is, in the direction of
travel of the chain about the respective
wheels 19, for a purpose which will pres-

ently appear. D

Within the structure is provideéu the
sinous conduit 4 above referred to through
which the chain passes during its travel
from the inlet 17 to the exit 20, such con-
duit including the space directly above the
heating plate and communicating by way of
the opening 10 in the latter with the heating
chamber 2. The top or terminal branch of
this conduit is provided with an outlet 33
leading to an exhaust fan 34 which is sup-
ported exteriorly of the structure, as on the
bracket 35, whereby during the operation of
the fan a current of air is drawf into and
through the heating chamber 2 and there-
from’ progressively into and throughout the
entire length of conduit until finally dis-
charged at the fan. :

The conduit is so constructed and ar-

ranged that the air in its passage there-

2

through is concentrated and deflected upon
the splints in a manner to avail of its maxi-
mum drying efficiency, which result is con-
tributed to Dy the votating fans, whereof the
blades 81 sweep the advancing air outwardly
and upwardly to insure a wide ditfusion
therecf in the region of the larger guide
wheels.

In the present instance the conduit com-
prises, in connection with the inner side
walls of the upper casing, a plate structure
which is arranged directly above and par-
allel, or substantially so, with the heating
plate as indiecated at 36; and then curved
and extended correspondingly with the for-
ward and backward path of the carrier, as
at 87 and 38 respectively, and finally termi-
nated at the top of the upper casing, as at
39, adjacent the uppermost large guide
wheel 19. The sinuous partition thus con-
stituted by the plate structure is so ar-
ranged that the back of the traveling chain
lies adjacent thereto in order that the splints
carried by the chain shall always project
away from the proximale top or bottomn
wall, as the case may be, of the condnit. The
curved portiens of the plate structure udja-
cent the small wheels are cut away, as at
40, to permit the peripheral portions of the
wheels to pass therethrough and support the
chain.

The spaces between the successive longi-
tudinal sections of the plate strueture-are
divided into two passages by longitudinally
disposed partition plates 41 which extend
from a point adjacent the peripherics of the

‘larger wheels 19 to a point midway, or sub-

stantially so, between the succeeding smaller
wheels 18. The rearward portion of the
lowermost partition, is provided with a
downwardly curved wall 42 which termi
nates at the rear end wall of the structure so
as te produce a passage through which-the
heated air is directed from the heating
chamber; such portion of the lowermost par-
tition is connected with the next succeeding
portion by a curved wall 43, and such latter
partition is connected with the next upper
portion by a similar wall 44; the whole af-
fording a series of intercommunicating pas-
sages corresponding with the sinnous course
of the carrier, and properly. proportioned as
regards area and air velocity. Tt is to be
noted that the =< shaped passages formed
between the adjacent longitudinal sections
38 of the conduit, constitute dead-air cham-
bers which, so to say, insulate the outer walls
of the successive passages of the conduit and
insure therein the maximum drying efficiency
of the current. : :

The partitions 41 are preferably provided
on their upper and lower sides with inclined
baflle plates 45 which are so constructed and

; Rl . .
lacated as to deflect the air toward and nto

intimate contact with the opposing splints
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of the conduit; and the upper-
most partition is slso provided, immediatel
I rear of the air ezﬂmuswm&pming 32, with
a wall plate 46 which pdrtially closes the
discharge branch of the conduit and insures
the proper flow of the air.to the fan. The
inner top wall of the upper casing is also
preferably provided with suitably-arranged
10 angle-bars 47 which constitute tracks upon

o]

he exit 20,

1, the wheel
Ty 4 the heater
hosteam or other
of heal, the external
Loy pening 14 in the top of the
, passes along the wall duets or pas-
iters the front end of the heating
er 2 and flows therethrough in a
s course so as to be highly heated by
/ith the oppesing pipes and heated
Thence the heated air enters and
r and through the sinuous con-
s finally discharged at the exhaust
¢ traveling carrier chain receives
s row by row at the inserting sta-
d transports them fo and through
5 impregnating solution contained in the
k B, the period and depth of immersion
ce efficient impregnation being in-
by the length and teraperature of
b, the nature of the solution used,
¢ speed of the chain, Thereupon the
n carries the wet splints into the front
£ the drier structure and through the
lingl  chamber. divectly above ithe
arface 9. As the latter is located

: close to the heated coils the wet
splints are subjected in their travel through-
‘out the length of the plate to the direct ac-
tion of the radiant heat from the latter, thus

45 effecting a rapid vaporization of a substan-

-}

b

tial gquantity of the solvent in the splints.

The splints are then impelled through the

prolonged course of the conduit and therein .
subjected to the influence of the ascending

v50 current of hot air from the heating_-[cham-
ber 2, which air progressively - dries the

gplints during their travel and rapidly ex-:

pels the vapors arising therefrom ; the mois-
ture-laden‘air being continuously discharged
55 by and through the exhaust fan. When the
splints complete their journey through the
structure they are effectually dried and are
thus in proper condition for treatment with
+ the contents of the paraflin tank. - The walls
60 of the drving structure are provided with

suitably located openings and doors whereby
ao0e v be readily had theretd at various

{6

upperted and guided

of the apparatus may be
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ave carried through the suceeeding | machine having a splint carrier chain, a cas-

ing, a heat radiating member therein, meaps
for guiding the carrier chain through said
casing with the splint bearing face of the
chain adjacent said member, and means for y¢'
establishing a current of air in said casing.

2. In splint drying means for a matilci
machine having a splint carrier chain, a
structure comprising an air-heating cham-
ber, means for supplying air to said cham- g5
ber, a conduit communicating with said
chamber and receiving the heated air there-
from, means for guiding the carrier chain
through said conduit, and propellers ar-
ranged at intervals within the conduit for go
agitating and diffusing the heated air dur-
ing its passage through the conduit.

4. In splint drying means for a match

- machine having a splint carvier chain, a cas-

ing, an air-heating chamber therein, a sinu- gg
ous-conduit communicating with said cham-
ber,’ means for guiding the carrier chain
through said vonduit, and means whereby
air is caused to flow through said chamber
and conduit, said last-named means includ- gg
ing: propellers arranged at intervals within
the conduit. -

4. In splint drying means for a match
machine having a splint carrier chain, a cas-
ing, an air-heating chgmber therein, a sinu- g5
ous conduit communidating with said cham-
ber, a series of wheels arranged at the bends
of said conduit and adapted to support and
guide the chain throughout the conduit, and
means whereby air is caused to flow through
said chamber and conduit, said last-named
means including propellers arranged at in-
tervals within the conduit.

5. In splint drying means for a match
machine having a splint carrier chain, a con--
duit for the said chain, guide wheels for the
chain within the conduit, and air propelling
fans within said wheels. ‘

6. In splint drying means for a maich
muchine having a splint carrier chain, a con-
duit for the said chain, guide wheels for the
chain ‘within the ¢onduit, plates arranged in
said, conduit to deflect the air against the
splint bearing face of the carrier, and means
whereby 'a current of air is caused to flow
through said conduit. : ,
Tﬁl spling drying means for a match
machine havin%la splint carrier chain, a cas-
amber therein, a longitudi-
nal siperposed chamber, a heat radiating
plate between said chambers, and means-for
guiding the carrier chain through said lat-
ter chamber so. that the splint-bearing face
thereof will travel adjacent the heat radi-
ating plate, ™~ i
8 In splint drying means for a match
machine having a §'Ehnt carriep chain, a cas-
ing, a heater chamber therein, & longitudi-
nal superposed chamber, a heat radiating
plate between said chambers, a conduit con- 180
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stituting a continuation of said superposed
chamber and having communication with
the heating chamber, and means for guiding
the carrier chain through the superposed
chamber and the conduit.

9. In splint drying means for a match
machine having 2 splint carrier chain, a cas-
ing, a longitudinal air-heating chamber
therein, a system of heater coils in said
chamber, a longitudinal superposed cham-
ber, a heat radiating plate between said
chambers, and means for guiding the carrier
chain through said latter chamber so that
the splint bearing face thereof will travel
adjacent to the heat radiating plate.

10. In splint drying means for a match
machine having a splint carrier chain, a cas-
‘ing, a longitudinal air-heating chamber
therein, a system of heater coils in said
chamber, a longitudinal superposed cham-
ber, a heat radiating plate between said
chambers, a sinuous conduit constituting a
continuation of said superposed chamber
and having communication with the heating
chamber, and means for guiding the carrier
chiain through the superposed chamber and
the conduit.

11. In splint drying means for a match
machine having a splint carrier chain, a cas-
ing, a longitudinal air-heating chamber
therein, a system of heater coils in said
chamber, a longitudinal superposed cham-
ber, a heat radiating plate between said
chambers, a sinuous conduit constituting a

- continuation of said superposed chamber

and having communication with the heating
chamber, means for guiding the carrier
chain through- the superposed chamber, and
a series of alternating small and large

o

wheels arranged (o support and guide the
chaiu through the conduit.

12. In splint drying meuns for 2 maich
machine having a splint currier chain, & cas-
ing having air ducts between {he walls
therecf and an aiv inlet at the top thereof, a
basal longitudinal heating chamber with
which suid ducts communicate, a sinunous
conduit communicating with said chamber.
means for euiding the carrier chain thrangh
enid conduit, and meuns for exhansiing ai
from caid conduit.

13. Tn a splint drying means for o mateh
machine having a sphut carvier chain, a
caging, wheels wrrange  Lheveln to suppor
and guide the chain to a sinuonus couwse of
travel, partitions arranged within the cas-
ing to afford, in conjunction with the wheels,
o series of intercommunicating passages
through which the chain is directed, and
also closed or ead-nir spaces exterierly of
said passages, evd means for establishing a
current of air fhrough said passages.

14. In splini-drying means for a match
machine having a splint carrier chain, a

structure epraprising a conduit, means for ¢

supplying air thereto, means for supporting
and guiding the carrier chain within the
conduit, and means for deflecting the air
against the splint-bearing face of the car-
yier during its travel within the conchut. |

Signed at New York in the county and
State of New York this 10th day of April
AL D. 1912,

WILLIAM A. FATRBURN.

Witnesses:
Jouw R. Norax,
B. CHANDLER SNEAD.
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