
J. A. E. CRISWELL, 
METHOD OF MAKING MATCHES, 
APPLICATION FILED SEPT, 3, 1908. 

Patented Viar. 28, 988,254, 
4 SHEETS-SIEET 1. 

+ ---- 

s: Uc 11 Fe i 

A. &lt to 6¢, w 
e-tee 6-aa-ee, 

53 

  



J. A., E, CRISWELL, 
METHOD OF MARING MATCHES, 
APPLICATION FILED SEPT. 3, 1908. 

988,254, Patented Mar. 28, 1911. 
4 SHEETS-SEIEET g. 

i. 117 M A m 3. Uc. 11 tot 

23. - 4& 2Cze 2. gi- 53.74s elite: as: a g 

  



J. A. E. CRISWELL, 
METHOD OF MAKING MATCHES, 
APPLICATION FILED SEPT, 3, 1908, 

Patented Mar. 28, 1911 
4 SHEETS-SHEET 3. 

3 S. 2 5 4. 

/ 31-uc1 tot 

ge 244 (itor, ca: 

  



J. A. E. CRISWELL, 
METHOD OF MAKING MATCHES, 
APPLICATION FILED SEPT, 3, 1908, 

988,254. Patented Mar 28, 1911. 
4 SEEETS-SHEET i. 

3-1 uc sitc. Clé (22 a 4-dit 3. p o2 12 

f gic 3.26. 2 ca. 

SS it cases:   



5 

O 

5 

20 

2 5 

30 

40 

45 

50 

UNITED STATES PATENT OFFICR 
JAVIES A. EKIN CRISWELL, OF NEW YORK, N. Y. 

METHOD OF MAKING MATCHES. 

988,254. specification of Letters Patent. Patiented Mar. 28, 9, 
Application. filed September 3, 1908. Serial No. 451,515. 

To all whom it may concern. 
Be it known that I, JANIES A. EKIN CRIS 

WELL, a citizen of the United States, and a 
resident of New York, borough of Brooklyn, 
county, of Kings, and State of New York, 
have in, ented certain new and useful Im 
provements in Methods of Making Matches, 
of which the following is a full, clear, and 
exact description. 
This invention relates to matches and the 

method of making match splints, and more 
particularly to forming round splints from 
material apart or whole of which is in a 
plastic or semi-plastic state. 
The Rrimary &bject of the invention is to 

provide a system in which material ordi 
marily going to waste or used for other pur 
loses may be utilized to make matches. 
Other objects are to provide a system in 

which there is a large output of splints with 
a minimum of waste and in which finished 
splints of various shapes may be produced 
and which may be of one or a series of col 
ors as desired, and to provide a system in 
which the splints may be made of a uniform 
quality and with sufficient rigidity and 
strength to materially reduce their liability 
to break while using, and at the same time 
produce splints that will ignite and burn 
properly. 
A further object of the invention is to 

provide composite matches in each of which 
there will be a strengthening body and which 
will be attractive in appearance. 
The invention will be hereinafter more 

particularly described with reference to the 
accompanying drawings which form a part 
of this specification, and will then be point 
ed out in the claims at the end of the descrip 
tion. 

In the drawings, Figure 1 is a side eleva 
tion, partly in Section and partly diagram 
matic, of one means for carrying the inven 
tion into practice. Fig. 1 is a plan view of 
one set of rolls which may be utilized in 
carrying out my method. Fig. 2 is an en 
larged elevation, partly in section and 
partly diagrammatic, of part of the appara 
tus shown in Fig. 1. Fig. 2 is an enlarged 
fragmentary elevation of one form of de 
vice for forming the material into splints. 
Fig. 3 is a side elevation of one form of ma 
chine for making one or more of the outer 
layers. Figs. 4 and 5 are diagrammatic 
views showing how various layers and kinds 
of layers may be united. Fig.-6 is an end 

yiew of still another form of series of layers. 
Fig. 7 shows the layers in Fig. 6 after being 
formed or partly formed into splints. Fig. 
S is a detail perspective view of one of the 
finished matches. Fig. 9 shows how one of the layers may be caused to pass through 
a liquid before being united with the other 
layers; and Fig. 10 is an elevation of means 
for assisting in arranging the fibers, strands 
or filaments of material that does not require 
to be cut or shredded as it enters the ap 
paratus. : 

The tank 10, Fig. 3, contains a wood-pulp 
stock from which a layer or web is made. 
The pulp is collected by the cylinder 11 
from which it is couched by a roll 12 on to 
the apron or felt 13 as is usual in paper 
making machines, and ther basses between the rolls 14 which forces she of the mois 
ture out of the web or layer 15. As shown 
two layers 16 and 16 of this wet pulp of the 
proper thickness is forthed and either or 
both are fed from reels 17 on which it has 
been previously rolled. The layer of pulp 
16* has fine dry powder as flour or starch, 
blown over its surface from a receptacle 18 
by means of a fan. 19, and both layers 16 and 
10° pass between the rolls 20 forming a pre 
liminary compressing and splint-forming 
device. A layer 21 of wood, straw' or 
bagasse, prepared as hereinafter explained 
is fed direct over the drum or cylinder 22 
between the latter and a roll 23 on to a 
traveling apron 24. The layer 21 has a suit 
able adhesive substance as powdered four 
or starch supplied to and scattered over its 
surface from a receptacle 25. The three 
layers are of such a thickness that, when 
properly compressed they make a composite 
layer of just the thickness of the splints 
The layers 16, 16 and 21 as they pass be 
tween the rolls 20 will be pressed together 
and the adhesive substance between the lay 
ers will cause them to form a composite 
layer or web of splints. The rolls 20 are 
fluted or grooved, Fig. 2, and besides for In 
ing the composite layer they also partially 
form the layer into splints. This web passes 
through a second compressing device 26. 
The device 26 comprises two grooved rolls 
27 similar to rolls 20, which are adapted to complete compressing the material into "the 
shape of finished long splints as best shown 
in Fig. 2. If not entirely severed from 
each other the splints pass between a cutting 
device 28 of a match-making machine such 
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as slown in my Patent No. 656,014, dated 
August 14, 1900, or my Patents 716,810, 
716,815, and other of my patents issued De 
cember 23, 1902. As shown the cutting de 
vice consists of a metallic roll 29, and a se 
ries of cutters 30 spaced the width of the 
splints on a spindle 31 and after being cut 
pass through a separator 32 to divide them 
into independent rows, and are then cut by 
a cutter bar 33 while in a suitable frame or 
holding means 34 as in my patents pre 
viously mentioned. The splints are thus 
formed with a strengthening core 35 and an 
outer coating 36. - 
The layer 21 when consisting in part or in 

whole of strands or filaments as best shown 
in cross-section in Fig. 2 and where such 
filaments or shreds are cut or made from 
material that is larger than is suitable for 
splints or as a part of said layer, the wood, 
bagasse; straw and similar material is sub 
jected to the action of the sets of rolls 39, 40 
and 41 as shown in Figs.1 and 1. The 
wood or other material is fed inward by a 
traveling apron 42 over a table 43 to the set 
of cutting rolls 39. These rolls have an 
nular and W-shaped cutting devices 44 which 
cut the material in the direction of its feed 
and these strands, strips and particles are 
caused to pass to the second set of rolls 40. 
These rolls have peripheral ribs or teeth 45 
that extend transversely of the travel of the 
material and are adapted to break the 
strands or shreds somewhat and to better as 
sist in forming a proper layer, from which 
the material passes to the smooth rolls 41 
that form the material into a better and 
compact layer of the desired thickness, be 
fore passing around the drum or cylinder 22, 
a pan 46 being provided beneath the shred 
ding rolls to catch any material that might 
pass beneath said rolls. 
The layer 16 instead of passing from a 

reel as in Fig. 2 is shown as passing around 
the pulleys 47 and as being formed by sev 
eral layers or webs 48 that are pressed to 
gether by the rolls 48°. Two of these webs 
have a suitable adhesive substance as flour 
or starch blown over their surfaces from the 
hoppel's 49, a blower 50 being provided for 
this purpose as already explained. The 
splints after passing the rolls 27 and before 
reaching the match machine, if not sufi 
ciently dry, pass through a suitable device 
it 1 to dry the splints whether still joined to 
gether by a film or not, and the splints are 
finished by hand, or automatically as in my 
patents before nientioned. The carrier 52 
of the machine. 52' takes the splints and 
forces the same into a dipping carrier 53 as 
in my Patent 716,815. The dipping carrier 
33 passes around suitable pulleys to the 
paraffin and composition apparatus 
around the pulleys 55 back to the machine 
to again receive splints. Before retaining 
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to the machine the completed splints are 
ejected from the dipping carrier by the 
ejecting plungers 56 and are received by a 
conveyer 57. in substantially the same man 
ner as in my Patent 716,810, before re 
ferred to. - 
The method and operation of the appa 

ratus will be readily understood from the 
forcgoing description when taken in con 
nection with the accompanying drawings. 
The layers of wet pulp 16 and 16 after be 
ing formed on a cylinder and couched to the 
felt or run from the apron on to the wire 
and couched to the felt of a suitable paper 
making machine such as a Fourdrinier or a 
modification of the same or otherwise is 
caused to pass with the intermediate layer 21 
of strengthening fiber or shredded wood, 
bagasse, straw, etc., between the rolls 20. The corrugated composite layer passes be 
tween the splint-forming device 25 and from 
there thr' 'gh a drier 51 if necessary, and 
then to a match-making machine and the 
matches completed as disclosed in my pat 
ents referred to or in the usual or in any 
preferred manner. 
While have described certain means for 

carrying the invention into practice it will 
be understood that various means, apparatus 
or combinations may be employed for this 
purpose, and that the layers may be of any 
suitable material and may be arranged in 
various ways with respect to each other. In 
Fig. 4 the fibrous material or layer 21 may 
be fed to the layer of pulp while on the 
felt or apron 13. This layer may be then 
used or in combination with others to make 
the splints. The intermediate layer 37 
shown in Fig. 5 is a veneer of wood or may 
be a web of paper or paper board, and this 
layer 37 is combined with the layers 16 and 
16 and may be formed into splints in sub 
stantially the same manner as already de 
scribed. The central layer 38 in Fig 6 is 
of independent cores of any suitable shape 
and material. The outer layers are also of 
any suitable material as pulp and prefer 
ably have some adhesive substance between 
them so that when passed between rolls in 
the manner indicated they will be formed 
into independent splints or splints held to 
gether with a thin film as in Fig. 7. In this 
latter case the splints are made into com 
plete splints as already described or in any 
preferred way. 
The material may be first made in a sheet 

or strip. form and then if necessary softened 
to make the matches. As one means for 
this purpose the device shown in Fig. 9 may 
be employed. The layer 58 before reaching 
the splint-forming rolls is caused to pass 
around pulleys 59 and in contact with a 
liquid, as water, in a panor, receptacle (30. 
and then around pulleys to the splint-form 
ing device. 
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in Fig. 10 is shown one means for arrang 
ing the long fibers of previously shredded 
imaterial or such as has threads or filaments. 
The large drum or cylinder 61 has a series 
of peripherally spaced serrated and circu 
lar plates 62, adjacent to which rotate the 
smaller cylinders 63 with-similar serrated 
plates only a portion of the serrated surface 

6. 
the threads properly arranged lengthwise of 
the layer preparatory to its proper forma 
tion or compression. The device shown is 
like. certain features of a carding engine. 

15 If desired, one layer may be made of one 
color and another or the others of the same 
or of different colors and these may be col 
ored at any suitable stage of the process 
so that the finished splints will be differently 
colored. The chapest kind of material 
may be used as a filler or to make the entire 
splints and to make the parts adhere better 
any suitable adhesive of glutinous substance 

20 

may be added at any suitable stage of the 
proeess. A device such as shown in Fig. 9 25 
might be employed for this purpose., 

: In practice it is intended to use excelsior, 
sawdust, shavings, straw, seaweed, old paper, 
fiber of any suitable kind or other material 

30 which in many instances go to waste. 
These or any of the material employed may 
be macerated and may be chemically or 
mechanically treated as by boiling or bleach 
ing or otherwise treated with or without 

35 chemicals or other ingredients mixed there 
... manufacture of matches. . 

to require it, paraffin or other inflammable 
substances may be added before the layers 
are compressed into splints, or the paraffin 
or like material may be added at any step in 

... the manufacture or the splints may be 
dipped and treated as usual; and where cot 

45 ton or such fiber mixed or not with other 
material is used to form a layer, it may be 
treated with a suitable chemical to prevent 

40 

glowing. A device such as shown irf Fig. 9 
, also might be employed for this purpose. 

50. The pressure or other means used in form 
ing the splints is regulated so as to avoid 
having the splints too compact for treatment 
to complete the matches or to destroy the 

55 strong match, and any suitable means or 
material may be employed to increase the 
homogeneity of the splints, The layers may be fed from reels where 
the material wili permit, and any suitable 
umber of layers may be employed. . . . 

enging rolls 26 might be substi. 
tedi 

as where it is desirable the spiritsiy be 

being shown. The material in passing be-, 
tween the several drums or cylinders has 

ed to give strength and rigidity to the wood 

with to make them suitable for use in the 

qualities necessary to a free burning and 

' ' , , ' ' ', ' ' ' '... Y. . . . . splints from the combined layers to prov 

instead of the several sets of splint form 
rolls being employed, the EEig 

the first instance, and in any case. 

3. 

caused to pass between rolls or other polish 
ing means. 
While reference has been made particul 

larly to round matchest will be understood 
that these may be of any desired shape, and 70 
may be made, cut or formed in any desired 

le. 
By “shredded material' or “shredded 

woody materialis intended to mean wood 
proper, bagasse, straw, or other material Sii 
that is not first reduced to pulp and that con 
tains threads, filaments, or strands, united 
or not with other material and that is adapt 
pulp. or layers of pulp. 

It will be seen from the foregoing that a 
strong and efficient match is produced, and each splint may be provided with a centrg 
strengthening core and an outer coating. 
It will be seen also that the splints may be 
made of any suitable; form and in very . 
'large AEY very little waste and with the possibility of turning out poor. 
splints or splints that are not uniform in 
size and quality reduced to a minimum, at 90 
the same time permitting the-utilization in 
the manufacture of matches of cheap ma-. 
terial and material that ordinarily goes to 
Waste or is burned for lack of other means 
of disposition. . . . . . . . . . . . . . . 

Having, thus described my invention, is 
A new and desire, to secure by-Letters 

sc 
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Patent:- "...--. , 
1. In the manufacture. Öf matches, the 

method which consists in taking two inde- 100 
pendent soft layers of wood pulp, interpos 

sing between the two layers of pulp a layer. 
Where the material is of such a nature as or web of shredded woody material having 

threads or strands extending lengthwise of 
the web and adapted to form a strengthen- 105 
ing and stiffening body to the wood-pulp 
layers, uniting the combined layers, together 
under pressure and simultaneously forming 
splints as the layers are combined. . . . . . . 

2. The method of making matches, which 110 
consists in forming a layer of shredded 

- Wood material having long fibrous threads. 
or strands arranged lengthwise of the layer, 
and uniting with the woody strands of . . . 
Woody material woodpulp, and forming the ll 5 
splints from the EE strands and pulp 
whereby the said strands may serve to 
strengthen and stiffen the splints for the 
purpose set forth. . . . . . . 's " . 

3. The method of making match consists in collecting wood-pg forms 
ing two wet layers of the same interposing 
a layer of long fibrous material between the two layers of the pulp, and then forming 

which 120 
Which, - - 

a strengthening core for each splint, for the 
purpose set forth. . . . . . . . . . . . 4.The method of making matches, which 
consists in collecting woodpulp and form 
ing two wet layers of the same, interposing 180 
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a layer of long fibrous material with its fiber 
extending lengthwise of the layer between the 
two layer's of pulp, and subjecting the con 
bined layers to pressure to form splints each 
of which has a strengthening core substan 
tially as and for the purpose described. 

5. The method of making matches, which 
consists in forming one or more sheet-like 
layers of wood pulp, distributing a layer of 
fibrous material on to the pulp and while 
the pulp is in a soft or wet state subjecting 
the combined layers to pressure to form 
splints, separating the splints and then hold 
ing the splints for treatment to complete the 

15 

20 

matches. 
6. In the manufacture of matches, the 

combination of independent soft layers of 
wood pulp and intermediate fibrous or 
shredded woody material having threads O. 
strands extending lengthwise of the web and 
adapted to form a strengthening and stiffen 
ing body to the wood pulp layers, the com 
bined layers of material being united to 
gether under pressure thus forming splints. 

7. In the manufacture of matches, the 
method which consists in uniting wood that 
has not been reduced to pulp, and wood 
pulp, forming a web of match splints there 

30 

35 

40 

from by compressing the pulp and the wood, 
and cutting the web. 

8. The method of making matches, which 
consists in collecting wood pulp and uniting 
with it an independent layer of fibrous ma 
terial, and forming a web of match splints 
therefrom by compression and while the 
pulp is soft so that each splint will have an 
inner core and an outer casing or cover. 

9. The method of making matches, which 
consists in uniting material having long 
woody fibers, and wood pulp, and forming a 
web of match splints therefrom by compres 

sion and while the pulp is soft so that each 
splint will have an inner body of the fibrous 
strial and an outer cover or casing of the 
X). 

E. In the manufacture of matches, the 
method which consists in taking two inde 
pendent Sow sheet-like layers of wood pulp, 
interposing between the two layers of pulp a 
layer or web of shredded woody material 
having threads or strands extending length 
wise of the web and adapted to form a 
strengthening and stiffening body to the 
wood-pulp layers, uniting the combined lay 
ers together under pressure and simultane 
ously forming splints as the layers are com 
bined. 

11. In the manufacture of matches, the method whh consists in forming a sheet 
like layer d shredded woody material hav 
ing long fibrous threads or strands arranged 
lengthwise of the layer, and uniting with the 
woody strands of woody material wood 
pulp, and forming the splints from the coin 
bined strands and pulp whereby the said 
strands may serve to strengthen and stiffen 
the splints for the purpose set forth. 

12. In the nanufacture of matches, the 
method which consists in taking long 
strands or filaments of a fibrous inaterial, 
uniting wood pulp with the strands, and 
forming a web of match splints with the 
strands extending lengthwise of the match 
bodies whereby said bodies are strengthened, 
and then cutting the web into match splints. 
This specification signed and witnessed 

this second day of September A. D. 1908. 
JAMES A. EKIN CRISWEL. 

Witnesses: , 
M. TURNER, 
A. REDMOND. 
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