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UNITED STATES 

1,953,818 

PATENT OFFICE 
1953,818 

APPARATUS FOR ARRANGING BOOK 
MATCHES AND THE LIKE 

Michael Paridon, Barberton, Ohio, assignor to 
The Diamond Match Company, Baltimore, Md., 
a corporation of Maryland 

Application October 4, 1932, Serial No. 636,70 
9 Claims. 

This invention relates to an apparatus for rap 
idly and efficiently arranging in Succeeding Order 
promiscuously-disposed book matches and like 
articles having overlapping cover folds. 
The preferred form of the invention herein 

illustrated embodies a rotary hopper within which 
book matches to be aligned are contained in mass, 
and which hopper is provided on its interior wall 
with a succession of blades constructed and ar 
ranged to engage the short cover folds of indi 
vidual books in their path and thereby bodily lift 
the engaged books to a position where they are 
Stripped from the blades and Seated in a trans 
fer element operative to deposit them corre 
Spondingly in flatWise position, folds downward, 
upon a horizontal take-off conveyer which im 
pels the books in Succeeding Order through a Suit 
able guide Structure extending OutWardly beyond 
the hopper. The stapled folds of the progressing 
books in the guide structure may be Supplied 
With ignition material and advanced thence 
through a suitable drying path to a station for 
manual or machine packing, Or, if the application 
of friction material be unnecessary, the aligned 
books may be advanced directly along the guide 
structure to the packing station. 
The invention comprises novel features of con 

struction and combinations of parts which will be 
hereinafter described, the scope of the invention 
then being expressed in the appended claims. 

In the annexed dra WingS 
Figure 1 is an end elevation of a book-match 

arranging apparatus embodying the principle of 
my invention, the Supply chute being in section. 

Fig. 2 is a side elevation, partly in section, of 
the apparatus. 

Fig. 3 is a detail, in perspective, of the ratchet 
devices for intermittently rotating the hopper 
and the pocketed transfer drun. 

Fig. 4 is a transverse vertical section through 
the trough extension, adjacent the "painter', as 
on the line 4-4. Of Fig. 2. 

Fig. 5 is a transverse Section on an enlarged 
scale through the pocketed transfer drum and 
adjuncts, as supplied with match books showing 
the adjacent portion of the hopper and match 
books supported thereon in cooperative relation 
to the drum. 

Fig. 6 is a section through the portion of the 
hopper, showing the books in mass and the hop 
per blades co-acting therewith. 

Referring to the drawings, 10 designates a ro 
tary hopper comprising an open cylinder mount 
ed to turn between spaced housing walls 11 and 
12, one of which is provided with a chute 13 lead 

(C. 198-29) 
ing to the interior of the hopper and affording 
means whereby the book matches can be con 
weniently introduced in quantity into the hopper. 
The hopper is provided adjacent its ends With 
circumferential rails 14 which rest upon pairs of 
fianged. Wheels 15 and 16 on a pair of parallel 
shafts it and 18 which have their bearings in the 
ases of the housing, the wheels 15 being loose on 
the shaft 17 and the Wheels 16 being fast on the 
shaft 18. The shaft 1 is positively rotated in 
any suitable imanner. In the present instance 
this shaft has fast thereon a spur wheel 19 which 
is driven through a train of reduction gears 20 
from a suitably-disposed electric motor 2. Fast 
on one end of the shaft, 17 is a crank 22 which is 
connected by lineans of a link 23 with a rock arm 
24 pivoted, as at 25, on the exterior of the adja 
cent housing Wall 11, thus positively oscillating 
the airin. 
The arrn 24 is pivotally connected by means of 

a link 26 With the Outer end of an airn 2 loose 
on a shaft 28 which extends transversely through 
the upper portion of the hopper adjacent the in 
ner wall of the latter. The shaft 28 has its bear 
ings in Suitably-disposed Stands 29 on the housing 
walls. The airn 27 is provided at its outer or free 
end with a laterally projecting angle-piece 30 to 
which is pivoted a pawl 31 in co-operative rela 
tion to a series of equally-spaced blocks or teeth 
32 on the periphery of the hopper, and hence 
during the oscillation of the arm 24 the pawl bear 
ing arm 27 is actuated and the hopper is inter 
mittentiy rotated. (See Figs, 1 and 3.) 
The inner Wall of the hopper is provided with 

a series of transverse pick-up blades 33 parallel 
with said wail and corresponding in number and 
spaced relation with the circumferential blocks 
32 of the hopper, which blades are Secured to cross 
strips 34 on the hopper Wall in such nanner that 
the free ends of the blades are slightly spaced 
froin the Wali and project forwardly in the direc 
tion of rotation of the hopper. 

During the intermittent rotation of the hopper 
the mass of book matches in the botton thereof 
are kept in motion, and the cover folds of the 
book matches which are presented to the project 
ing ends of the blades are engaged by the latter, 
as seen in Fig. 2, Such blades thus successively 
carrying up the engaged books to a radial posi 
tion about 45° above the horizontal diameter of 
the hopper, as seen in Fig. 5. Thereupon the 
book or books thus positioned by each succeeding 
blade are stripped from the blade by and imposed 
on a transfer device which deposits them in an 

C 5 

) 

5 

105 

ILO 



5 

10 

15 

is 

2 

orderly manner in a suitable take-off Structure 
extending longitudinally of the hopper. 
This transfer device in its preferred forrin Con 

prises a drum 35 fixed on the shaft 28 and having 
spaced peripheral pockets 36 constituted by Suit 
ably-located strips or projections 37 extending 
longitudinally of the drun. 
One end of the shaft 28 is extended and pro 

vided with an internal ratchet wheel 38 with the 
teeth 39 of which co-acts a forwardly-extending 
spring-pressed pawl 40 which is pivoted on the 
arm 27, and, therefore, during each upward stroke 
of the rock-arm 24 the wheel 38, together With 
the drum 35, is advanced concurrently with the 
hopper. 

Loose on the shaft 28, adjacent the arm 27, is 
an inwardly-extending pawl arm 41 having a 
pawl 42 which extends in an opposite direction 
to the pawl 40 and co-acts With the teeth of the 
ratchet wheel 38. This arm 41 is pivotally Con 
nected by means of a link 43 With the rock-arna 
24, and hence when the latter is actuated the arm 
41 is oscillated and the pawl 42 in the downward 
stroke of the rock arm during the idle moveinent 
of the pawls 31 and 40 and the coincident dwell 
of the hopper, advances the Wiheel 38 and tle 
drum 35 one step. Consequently the drum and 
the hopper are moved together one step by the 
active stroke of the associated pawls 81 and 40 
on the teeth of the hopper and ratchet wheel, re 
spectively, and then the drum is independently 
moved one step by the action of the pawl 42 on 
the teeth of the ratchet wheel, and SO on the 
hopper and drum are relatively moved. 
The peripheral pockets of the drum 35 are SO 

relatively disposed that during the concurrent 
steps of the hopper and drun) a pocket of the 
drum is advanced to and positioned at one of the 
book supporting blades 33, as seen in Fig. 1, SO 
that the book or books carried by the blade is or 
are presented to the pocket at the limit of the 
concurrent movements of the hopper and drum, 
as seen in Fig. 5. Hence during the next Suc 
ceeding independent forward novernent of the 
drum, while the hopper is at rest, the rear Ward 
or trailing wall 37 of the pocket bears against 
the opposing end of the book and positively strips 
it from the blade, which book thereupon drops 
bodily into the pocket and is advanced theirewith. 

In the intermittent travel of the hopper and 
drum the book or books on each Succeeding pick 
up blade of the hopper is or are similarly Stripped 
from the blade and deposited in each Succeeding 
pocket of the drum. Such book or books progress 
with the drum until they are inverted and in 
horizontal position directly below the axis of the 
drum during a dwell of the latter, whereupon 
such book or books, flatwise and with their fold 
or folds downward, drop into the underlying 
take-off structure previously referred to. A 
suitably disposed segmental guard 44 rising from 
the structure adjacent the periphery of the pock 
eted drum 35 maintains the books in the de 
scending pockets of the drum until the books are 
carried to discharging position. (Fig. 5). 
In the present instance the take-off Structure 

comprises a trough 45 which is conveniently Sup 
ported by cross-members 46 on the stands 29 So 
as to extend longitudinally of the interior of the 
hopper and beyond the open end of the latter 
remote from the supply chute 13. The floor of 
the portion of the trough within the hopper Sup 
ports the upper run of a conveyer belt 47 which 
passes about pulleys 48 and 49 on shafts 50 and 
51 having their bearings in the respective stands 
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29, such floor having therein a suitable opening 
52 to accommodate the pulley 49 and belt 47 at 
the discharging end of the hopper. The conveye' 
belt 47 is driven in any suitable manner to ad 
Vance the imposed match books along the trough 
and into the OutWard extension thereof. The 
books deposited on the travelling conveyer are 
in various Spaced positions thereon, and are thus 
advanced to the Stationary floor of the extension 
Which tends to retard the progress of the row 
Of match books and ensure their movement into 
close edgeWise relation. The Orderly row of books 
thus attained may be advanced directly through 
the trough to a convenient location for manual 
or mechanical removal and packing, if desired. 
In the present instance the machine is 

equipped with means for applying friction 
“paint' to the outer Surfaces of the stapled folds 
of the books as they paSS along the trough ex 
tension. This means in the form shown com 
prises a paint containing tank 53 which is Sup 
ported on Suitably-disposed brackets 54 beneath 
the trough, and also a paint applying roll 55 fast 
Cin a Shaft 56 which has its bearings in the brack 
etS. This shaft 56 is extended at one end, and 
the extension is journaled in a bearing 57 on 
the housing wall 12 and is provided with a sheave 
58 which is connected by means of a belt 59 
With a, sheave 60 fast on the base shaft 18 which 
latter shaft is intermittently rotated by the ac 
tion of the hopper rails 14 on the Supporting 
Wheels 16. The extension of the shaft 56 also 
has fast thereon a sheave 61 which is connected 
by means of a belt 62 with a sheave 63 on the 
Shaft 51 of the adjacent conveyer belt pulley 49. 
By this arrangement motion is transmitted from 
the shaft 18 to the shafts 56 and 51, thus inter 
mittently rotating the paint applying roll 55 and 
also intermittently impelling the conveyer belt 47. 
The roll 55 rotates in the tank 53 and pro 

jects through a longitudinally extending slot 64 
in the floor of the trough and in the path of the 
folds of the progressing row of match books, 
Such roll thus transferring a film of paint from 
the tank to the opposing fold of each succeeding 
book. (See FigS. 3 and 4.) The row of books 
thus painted with friction material is advanced 
a Suitable distance along the trough extension 
to ensure the setting and drying of the paint on 
the folds, whereupon the books are manually or 
nechanically removed from the trough and 
packed in predetermined quantities. 

Preferably a preSSure and guide roll 65 is ar 
ranged to bear upon the books as they pass over 
the paint applying roll. 

It is to be understood that my invention is 
not limited to the particular exemplifying con 
Struction herein disclosed, as the mechanism may 
be variously modified within the principle of my 
invention and the Scope of the appended clains. 
I claim 
1. In an apparatus for arranging book matches 

and like articles having cover folds, a rotary hop 
per to contain and agitate the articles in maSS, 
having spaced-apart pick-up blades arranged 
transversely of and parallel with its inner Wall, 
the free ends of the blades being slightly Spaced 
from the wall and projecting forwardly in the 
direction of rotation of the hopper and being 
operative to pass under the free ends of the cover 
folds opposed to the path of the blades and thus 
carry rows of engaged articles upward in parallel 
relation, and means for removing the elevated ar 
ticles from the succeeding blades and discharg 
ing them in successive Order. 
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2. In an apparatus for arranging book matches 

and like articles having cover folds, a rotary hop 
per to contain and agitate the articles in mass, 
having Spaced-apart pick-up blades arranged 
transversely of and parallel with its inner wall, 
the free ends of the blades being slightly spaced 
from the Wall and projecting forwardly in the 
direction of rotation of the hopper and being op 
erative to pass under the free ends of the cover 
folds opposed to the path of the blades and thus 
Carry roWs of engaged articles upward in paral 
lel relation, a take-off element leading from the 
interio; to the exterior of the hopper, and means 
for renoving the elevated articles from the suc 
ceeding blades and discharging them in Succes 
sive Order upon the take-off element. 

3. In an apparatus for arranging book matches 
and like articles having cover folds, a rotary hop 
ger to contain and agitate the articles in maSS, 
pick-up blades arranged transversely of and con 
currently movable with the hopper, Said blades 
being parallel to the inner wall of the hopper and 
having their free ends slightly spaced from Said 
Wali and projecting forwardly in the direction of 
rotation of the hopper So as to pass under the 
free ends of the cover folds opposed to the path 
of the blades and thus carry roWs of engaged ar 
ticles upward in parallel relation, a take-off ele 
Ilent, Within the hopper, a transfer device Sup 
ported within the hopper and operative to remove 
the elevated articles from the succeeding blades 
and position them upon the take-off element, and 
Ireans for operating said hopper, transfer device 
and take-off element in timed relation to each 
Other. 

4. In an apparatus for arranging book matches 
and like articles having cover folds, a rotary hop 
per to contain and agitate the articles in maSS, 
pick-up blades arranged transversely of and con 
currently movable with the hopper to pass under 
the free ends of cover folds opposed to the path 
of the blades and thus carry the engaged articles 
upward, a take-off element, a transfer drum Sup 
ported within the hopper above the take-off ele 
ment and adjacent the path of the blades, said 
drum having spaced peripheral pockets operative 
to remove the elevated articles from the succeed 
ing blades and position them upon the take-off 
element, and means for operating said hopper, 
transfer drun and take-off element in timed re 
lation to each other. - 

5. In an apparatus for arranging book matches 
and like articles having cover folds, a rotary hop 
per to contain and agitate the articles in mass, 
pick-up biades arranged transversely of and con 
currently movable with the hopper to pass under 
the free ends of cover folds opposed to the path of 
the blades and thus carry the engaged articles 
upward, a take-off conveyer, a transfer drum sup 
ported within the hopper above the conveyer and 
adjacent, the path of the blades, said drum hav 
ing spaced peripheral pockets operative to remove 
the elevated articles from the succeeding blades 
and position their upon the conveyer, means for 
simultaneously rotating the hopper and drum 
step-by-step, means for independently moving 
the drum step-by-step during the intervals of rest 
of the hopper, and means for actuating the Con 
weyer. 

3 
6. In an apparatus for arranging book matches 

and like articles having cover folds, a rotary hop 
per to contain and agitate the articles in mass, 
pick-up blades arranged transversely of and con 
Currently movable with the hopper to pass under 
the free ends of cover folds opposed to the path 
of the blades and carry the engaged articles up 
Ward, a take-off element comprising a guide 
trough arranged Within and extending from the 
hopper and also a conveyer located in said trough 
Within the hopper, a transfer drum supported 
within the hopper above the path of the blades, 
Said drum having spaced peripheral pockets op 
erative to remove the elevated articles from the 
succeeding blades and position them upon the 
conveyer, means for simultaneously rotating the 
hopper and drum step-by-step, means for inde 
pendently nowing the drum step-by-step during 
the intervals of rest of the hopper, and means 
for impelling the conveyer. 

7. In an apparatus for arranging book matches 
and like articles having cover folds, a rotary hop 
per to contain and agitate the articles in mass, 
pick-up blades arranged transversely of and con 
currently movable with the hopper to pass un 
der the cover folds opposing the path of the 
blades and thus carry the engaged articles up 
ward, a take-off element including a guide trough 
arranged within and extending from the hopper 
and a conveyer belt arranged to receive rows of 
articles flatwise and deliver them upon the out 
wardly extending floor of the trough, which floor 
thus tends to retard the advancement of the air 
ticles thereoin and effect their close endwise rela 
tion, a transfer device Supported within the hop 
per and operative to remove the elevated articles 
from the Succeeding blades and position them 
upon the conveyor belt, and means for operating 
said hopper, transfer device and conveyor belt 
in timed relation to each other. 

8. In an apparatus for arranging book matches 
and like articles having cover folds, means in 
cluding a travelling Surface for receiving the air 
ticles iil mass, and means for removing individ 
ual articles from the mass and depositing them 
fiatWise in rows, said latter means including a Suc 
cession of pick-up blades arranged transversely 
of and parallel with the said travelling surface, 
the free ends of the blades being slightly spaced 
from, and projecting forwardly in the direction 
of travel of, the said surface and being operative 
to pass under the free ends of the cover folds 
opposed to the path of said blades and thus carry 
the engaged articles upWard. 

9. In an apparatus for arranging book matches 
and like articles having cover folds, a rotary 
hopper to receive the articles in naSS, and means 
for removing individual articles from the mass 
and depositing them flatWise in roWS, Said latter 
means including a succession of pick-up blades 
on the inner wall of the hoppei, Said blades ar 
ranged transversely of and parallel with the Said 
wall, the free ends of the blades being slightly 
spaced from, and projecting forwardly in the 
direction of travel of, the wall, and being opera 
tive to pass under the free ends of the cover folds 
opposed to the path of the blades and thus carry 
the engaged articles upward. 

MICHAEL PARDON. 
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